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1- Design and synthesis of the main scaffolds:

The indole ring in tryptophan is known to prefer the interfacial regions of the cell lipid membrane,
hence the indole motif is incorporated into the peptides to increase their cell permeability [16]. Thus,
the core basic scaffolds were synthesized contain both naphthyl and indole rings. The naphthyl ring
increases the hydrophobicity of the compounds, while the indole ring promotes membrane
permeability. Furthermore, cationic amino acids were used to increase the electrostatic interaction
between antibacterial peptoids and cell membranes. The initial core scaffolds were synthesized via a
reductive amination reaction between aldehyde 6 bearing a naphthyl group and amine 7 bearing an
indole or phenyl group, to produce the aromatic secondary amine scaffolds 8 and 9, using an
established procedure [48]. Phenyl rings were also investigated in place of naphthyl to investigate the
importance of these groups on biological activity, giving scaffolds 12a, 12d and 26 (Scheme S1). a-Gly-
peptoids 12a,12b and 26 were tested against Gram-positive and Gram-negative bacteria. Compound
12a which contains indole and naphthyl has shown the best activity against sa.38 and E. coli k12 among

the three initial peptoids (see Table S1 for MIC values). These results encouraged us to focus on scaffold

12a to create most active peptoids.
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Scheme S1. General procedure for the synthesis of main scaffolds via reductive amination. a) 7a or 7b (1.0 equiv),
TMOF, rt, 1.5h, AcOH, NaCNBH3 (0.3 equiv) 20 mins rt. b) 10a (1.0-2.0 equiv), coupling reagent (HATU 1.1lequiv),
or (HBTU 2.0 equiv), DIPEA (3.0 equiv), DMF, rt, 2-3 hrs. ¢) DCM (1-3 mL), TFA (1-3 mL). rt, 1-3 hrs.

Table S1. The initial MIC results of the first compounds.

ID MIC of SA38 (M) MIC of E. coli k12 (M)
12a 21.8 125

12d 125 >125

26 > 125 > 250

General procedure A for the synthesis of compounds (8-9-24) via reductive amination.

Tryptamine or phenylethylamine (1 equiv) and 2-naphthladhyde or benzaldehyde (1 equiv) in
trimethyl orthoformate (40 mL) was stirred for 1h at rt under an argon atmosphere. After 1Th AcOH (1.6
ml) and NaCNBHs (0.3 equiv) was added to the reaction mixture, stirring was continued for 20 mins.
After completion of the reaction NaOH 1IN was added to the mixture. The reaction mixture was
extracted with ethyl acetate (350ml) and then it was dried over NaSOs. Then it was filtered and
evaporated solvent in vacuo. The crude products were purified by flash chromatography using
CHClI:/MeOH 10 % or EtOAc/Hexane. The pure compound was dried under vacuum to give a solid
product.

1H NMR and *C NMR spectra of 2-(1H-indol-3-yl)-N-(naphthalen-2-ylmethyl)ethan-1-amine (8).The
compound (8) was prepared from tryptamine (12 mmol, 2g) and 2-naphthaldhyde (12 mmol,1.87 g)
according to the general procedure A. The product 8 was obtained as yellowish solid product(1.838 g,
50%); mp 97.7-99.8 °C; TH NMR (400 MHz, DMSO) d 10.76 (s, 1H), 7.90 — 7.76 (m, 3H), 7.80 — 7.77 (m,
1H), 7.55 - 7.41 (m, 4H), 7.32 (dt, ] = 8.1, 1.0 Hz, 1H), 7.13 (d, ] = 2.3 Hz, 1H), 7.04 (ddd, ] = 8.1, 6.9, 1.2
Hz, 1H), 6.93 (ddd, ] =7.9, 7.0, 1.0 Hz, 1H), 3.91 (s, 2H), 2.93 — 2.79 (m, 4H), 2.26 (s, 1H); 3C NMR (101
MHz, DMSO) 6 138.7, 136.2, 132.9, 132.0, 127.5, 127.4, 127.2, 126.7, 125.9, 125.8, 125.3, 122.5, 120.7, 118.3,
118.0, 112.6, 111.3, 52.9, 49.5, 25.5. ; IR (ATR): vmax 3414, 3295, 3049, 2897, 2753, 1425, 1338, 1226, 1096,
997, 813, 737; HRMS (ESI): m/z calcd for C21H20N2 [M]*: 301.1699; found: 301.1697

IH NMR and BC NMR spectra of N-(naphthalen-2-ylmethyl)-2-phenylethan-1-amine (9). The
compound (9) was obtained from phenylethylamine (28 mmol, 3.54mL) of and 2-naphthaldhyde (20
mmol,4g) according to the general procedure A. The product 9 was obtained as a yellowish solid. (2.37
g, 35%); mp 41.3-42.7 °C; TH NMR (400 MHz, DMSO)  7.91 - 7.80 (m, 3H), 7.78 (d, = 1.6 Hz, 1H), 7.53
- 7.42 (m, 3H), 7.27 7.18 (m, 5H), 3.89 (d, ] = 0.9 Hz, 2H), 2.77 (s, 4H); 3C NMR (101 MHz, DMSO) 6
140.5, 138.5, 132.9, 132.0, 128.5, 128.4, 128.3, 128.2, 127.5, 127.4, 126.7, 125.93, 125.8, 125.7, 125.3, 52.9,
50.4, 35.8; IR (ATR): vmax 3022, 2823, 2401, 2115, 1939, 1598, 1442, 1327, 1105, 1013, 897, 821, 739; HRMS
(ESI): m/z calcd for CioHwN [M]*: 262.1590; found: 262.1589.
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1H NMR and *C NMR spectra of N-benzyl-2-(1H-indol-3-yl) ethan-1-amine (24). The compound (24)
was obtained from Tryptamine (12 mmol, 2g) of and benzaldehyde (12 mmol,1.3mL) according to the
general procedure A. The product 24 was obtained as a light brown gum, (0.27g, 84%); 'H NMR (600
MHz, DMSO) 6 10.77 (s, 1H), 7.49 (d, ] = 7.9 Hz, 1H), 7.36 — 7.28 (m, 5H), 7.27 - 7.18 (m, 1H), 7.13 (d, ] =
2.3 Hz, 1H), 7.09 - 7.02 (m, 1H), 6.96 (td, ] =7.4, 6.9, 1.0 Hz, 1H), 4.11 (s, 1H), 3.77 (s, 2H), 2.91 - 2.78 (m,
4H); 3C NMR (151 MHz, DMSO) 6 140.4, 136.2, 128.12, 128.1, 128.0, 127.2, 126.6, 122.5, 120.8, 118.2,
118.1, 112.4, 111.3, 52.7, 49.4, 25.2; IR (ATR): vmax 3409, 3054, 2915, 2837, 2102, 1600, 1452, 1338, 1227,
1092, 803; HRMS (ESI): m/z calcd for Ci7HisN2 [M]*: 251.1542; found: 251.1541.

IH NMR and BC NMR spectra of Tert-butyl(2-((2-(1H-indol-3-yl)ethyl)(benzyl)amino)-2-
oxoethyl)carbamate (25). The title compound 25 was prepared via protocol C using compound 24 (0.22
g, 0.1 mmol) and Boc-Gly-OH (0.175 g, 0.1 mmol) to give a brown solid (0.309 g, 76%); mp 57.6-58.9 °C;
H NMR (600 MHz, DMSO) 6 10.83 (d, NH-indole, 1H), 7.49 (t, ArH, 1H), 7.41 - 7.23 (m, ArH 6H), 7.14
(dd, Ar4, 1H), 7.10 - 7.03 (m, Ard 1H), 7.01 - 6.92 (m, ArH, 1H), 6.82 (q, ArH,1H), 4.57 (d, Ar-CH!H?-
N-2CHz-(indole)Boc-Gly, 2H), 3.85 (dd, a-CH'H? of Boc-Gly, 2H), 3.51 — 3.44 (m, Ar-CHz-N-CH>-CHo-
indole, 2H), 2.98 - 2.82 (m, Ar-CH2-N-CHz-CHz-indole, 2H), 1.40 (d, (CHz of Boc- Gly, 9H).; 3C NMR
(151 MHz, DMSO) d 169.0, 168.8, 155.9, 155.8, 138.0, 137.4, 136.2, 136.1, 128.6, 128.3, 127.5, 127.2, 127.0,
126.99, 126.9, 126.7, 126.6, 123.1, 122.6, 121.0, 120.9, 118.3, 118.2, 118.0, 111.4, 111.37, 111.3, 110.6, 78.1,
77.9,77.8, 60.2, 49.7, 48.0, 47.0, 46.9, 41.9, 41.3, 38.2, 28.2, 27.9, 23.9, 23.1; IR (ATR): vmax 3297, 3056,
2973, 2339, 2105, 1694, 1641, 1529, 1451,1364, 1159, 1051, 947, 864, 736; HRMS (ESI): m/z calcd for
C2sH20N305 [M + Na] +: 430.2101; found: 430.2102.

IHNMR and BCNMR spectra of N-(2-(1H-indol-3-yl) ethyl)-2-amino-N-benzylacetamide (26) (TFA
salt). The title compound 26 was synthesized from compound 25 (0.189 g, 0.42 mmol) according to the
protocol E. The product 26 was obtained as light brown solid (0.09 g, 60%) mp 149.1-150.8 °C; TH NMR
(600 MHz, DMSO) d 11.17 — 10.68 (m, NH-indole, 1H), 7.91 (s, *NHs CFsCOO-, 3H), 7.52 (dd, ArH, 1H),
7.41 (t, Ard, 1H), 7.38 - 7.26 (m, ArH, 5H), 7.14 (dd, ArH4, 1H), 7.11 - 7.04 (m, ArH, 1H), 6.98 (m, ArH,
1H), 4.62 (d, Ar-CH!H?-N-2CHz-indole (Gly), 2H), 3.86 (d, a-CH!H? of Gly, 2H), 3.71 - 3.42 (m, Ar-CHo>-
N-CH!'H2-CH>- indole (Gly), 2H), 2.93 (m, Ar-CH:-N-CH:-CH!H?-indole, 2H);3C NMR (151 MHz,
DMSO) 8 166.3, 137.3, 136.6, 136.2, 136.1, 128.7, 128.4, 127.7, 127.6, 127.2, 127.0, 126.8, 123.3, 122.7, 121.1,
121.0,118.4,118.3,118.14, 118.1, 111.5, 111.4, 110.9, 110.4, 49.8, 47.8, 46.9, 46.9, 23 .4, 23.0; IR (ATR): vmax
3313, 3057, 2961, 2321, 2106, 1778, 1638, 1576, 1492, 1359, 1188, 1119, 1016, 915, 799, 737, HRMS (ESI):
m/z calcd for C1oH21N30 [M]*: 308.1757; found: 308.1757.

2- Attempted reaction N,N-Dimethylglycine hydrochloride with 2-(1H-indol-3-yl)-N-(naphthalen-
2-ylmethyl)ethan-1-amine or N-(naphthalen-2-ylmethyl)-2-phenylethan-1-amine.

The reaction of N,N-Dimethylglycine hydrochloride with naphthyl-indole a-amin and naphthyl-
phenyl a-amine as shown in Scheme S2 protocol a was used a synthetic route to produce dimethyl

amino-propane peptoids. Unlike the reaction with 3-(Dimethyl- amino) propionic acid hydrochloride
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or 4-(Dimethyl -amino)butyric acid hydro- chloride, the reaction with N,N-Dimethylglycine
hydrochloride was unsuccessful.
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Scheme S2. Attempted reactions to prepare (dimethylamino)propane peptoids.

As a result of this negative reaction according to protocol a, several routes and conditions were
investigated.

a- The utilization of varying coupling reagents such as HBTU, EDC, and ByBop Scheme S2

The general procedure:

The amine compound A,B (1 equiv), N,N-Dimethylglycine hydrochloride (1.1 equiv), and coupling
reagent (1.1 equiv) ( EDC 2.5 equiv) were dissolved in DMF (15mL) by stirring at rt. Then DIPEA (3.0
equiv) was added to the reaction portion-wise. The reaction was stirred at rt under an argon atmosphere
for 48h. The reaction was under TLC monitoring; after 48h, there was no new spot on the TLC plate
except the starting material’s spot.
b- The conversion of N,N-dimethylglycine hydrochloride into N,N-dimethylglycinol chloride, In an
attempt to activate the reaction, N,N-dimethylglycinol chloride was reacted with compound A or
B as shown in in Scheme S2 rout b. There was no reaction under these conditions. For this reason,
reaction b in Scheme S2 was subjected to reflux under 60 C° for 48 hrs, but no result was obtained.
c- The reaction between primary scaffold 8 or 9 and N,N-dimethylglycine hydrochloride as shown in
Scheme S2 rout ¢ was also not working.
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3- TFA salts peaks in 3CNMR

Amino and guanidinium peptoids NMR spectra show the TFA salt peaks (*NH.CFsCOO-) For amino

peptoids 12a-d, 20a-b and 22 (‘NHz: CFsCOQO-) peaks was clear in 'HNMR, they appeared as a single or
multiple peaks after ArH-peaks and in *CNMR between 157 and 158 ppm. For guanidinium peptoids

also we noticed TFA salt peaks at 157 and 158 in 3C NMR.

To prove if the peaks in NMR belong to (‘NH.CFsCOO") or not we used Lysine and dissolved it in TFA
for 10 mins then dry it after that we subjected the product to BCNMR. 3CNMR for Lysine TFA salt
shows the same peak at 157-158 similar to the *CNMR spectra of amine and guanidine’s peptoids in

this work. Figure S1 and S2.
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4- VT 1HNMR spectra of compounds 12a,13a,14a and 15a:
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Figure S3. The chemical shift between CH,- Figure S4. The chemical shift between CH,-
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Figure S5. tHNMR spectra of 14a (left) and 15a (right) over 298-383 k in DMSO-dg, (-N-dimethyl
region)
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The reaction between compound 14a and HCI produced the tertiary ammonium hydrochloride salt
compound 15a and its VT 'HNMR is shown in Figure S5. In DMSO-ds at 298k, the two CHs groups of
the tertiary amide 15a showed dd signals. In contrast, the same two CHs groups in compound 14a
before the reaction with HCI showed double signals. These outcomes can be explained based on the
HCI proton attached to the tertiary amide nitrogen atom (compound 15a) which affected the splitting
of each CHs group in the two isomers to appear as two double peaks, as shown in (Figure S5).

CH:-Nphthyl a-CH-NH:
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Figure S6. CH2-Nphthyl and a-CH-NH: region in compounds 19a,19b and 23 in DMSO-ds at 289 K
compounds.

Figure S6. shows the splitting of CHz-Nph peaks of compounds 19a,19b, and 23 which contain NH>
group attached to a-carbon and how these peaks are affected by the isomerization and the presence of
amino group on alpha position. It is clear that the first proton from the left appears as dd and the
chemical shift between dd signals is not huge while the second proton spiltting in dd peaks with a huge
chemical shift difference between the two double signals.
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5- The calculations of the free energy barriers between the two unequal populated isomers of
CHz-naphthyl

The energy barriers between two unequal isomers in compound 12a depending on the CHz-naphthyl
double signals can be obtained from Eyring's equations (1 and 2) as modified by Shanan-Atidi and Bar-
Eli [56,57].

AGt=4.57Tc {10.62 + log [X/27t (1 - AP)] + log (Tc/ Av)} (1)
AGt=4.57Tc {10.62 + log [X/27 (1 + AP)] + log (Tc/ Av)} (2)

Tc refers to the coalescence temperature, and Av is the frequency difference between isomers M and m.
Av=Vwm-Vnis obtained using equation (3).
Am=Vm - Vims /[Vmr *106ppm (3)

Pm and Pm mean the ratio of the rotamers; M and m (PA > PB, PA + PB=1). Xis calculated using equation
(4) depending on the AP value.

PA -PB = AP = [(X2 - 2)/3]3/2*1/X (4).

AP =(1.3-1)23=[(X2-2)/3]?*1/X,  X=1.551

The THNMR experiment at variable temperature found that the coalescence temperature, Tc, was 383
K. The frequency difference (Av) of the major and minor isomers was obtained from 'HNMR spectra at
298 K, and it was 32 Hz.

By the substitution of values of the variables in equation 1 and 2 we calculated the free energy of

activation of the two isomers.

AGH A =4.57 *383* {10.62 + log [1.551/2m (1 = 0.1304)] + log (383/ 32)} = 19157 cal/mol

(1 cal mol-1=4.184 ] mol1)

AGt 4-80.152 KJ/mol

AGtB=4.57 Tc {10.62 +log [1.551/2m (1 + 0.1304)] + log (383/ 32)} = 19318 cal/mol

AGt s = 80.826 KJ/mol = ~ 81 K]/mol
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6- 'Hand *CNMR spectra of the main scaffolds naphthyl, phenyl and indole secondary amines
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3. (Compound 8 -13CNMR-dept 135)
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5. (Compound 9- *HNMR)
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7. Compound 9 — 3CNMR-dept 135
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15. Compound 11a- *CNMR-dept 135
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27. Compound 11d - *CNMR dept 135
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35. Compound 11f - *CNMR “dept 135
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47. Compound 18a -*CNMR dept 135
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dole and naphthyl-phenyl based peptoids

-In

hthyl
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55. Compound 12a -*CNMR dept 135
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57. Compound 12b -*HNMR
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59. Compound 12b-**CNMR dept 135
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63. Compound 12¢- *CNMR dept 135
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67. Compound 12d- CNMR dept 135
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71. Compound 12e- **CNMR dept 135
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NH, TFA salt

75. Compound 12f- *CNMR dept 135
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79. Compound 26- *CNMR dept 135
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-naphthyl- indole based peptoids.
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83. Compound 19b- *CNMR dept 135
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85. Compound 19a- *HNMR
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87. Compound 19a- > CNMR dept 135
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91. Compound 22- 3 CNMR dept 135
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10-*H, and *CNMR of mono-guanidine naphthyl-indole and naphthyl-phenyl based peptoids.
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97. Compound 13b- 'HNMR
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99. Compound 13b- > CNMR dept 135
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101. Compound 13¢c- 'HNMR
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103. Compound 13c- *CNMR dept 135
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109. Compound 13e- 'HNMR
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111. Compound 13e- *CNMR dept 135
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113. Compound 13f- *HNMR
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-naphthyl- indole based peptoids.

i-guanidine

11- *H, and *CNMR of d

117. Compound 20b- *HNMR
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119. Compound 20b- *CNMR dept 135
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121. Compound 20a- *HNMR

]

3

2-36. gab-2-23
1H DMSO
8

0SWa 05T
05WA 057
05SWa 157
05Wa 15T
0SWa 157
£5€
¥E
S5°€

—

——r—

g

M

=
Jorg

-Hw

wh L —
T T

wn
S
=
-
ot}
=]
&
" =
o -
T -
g
o~ -
]
n
” o N
z z
Iz I I
o — —Z NJM
<
Iz 4
I
=
©
3 z o =
o &
s

5.0

5.5

560
Log
~6bE
4

~OEE
s

—00T

11

f1 (ppm)

122. Compound 20a- *CNMR

E8'6T
66'62
OSWQ 0T°6E

OSWQ bT'6E
OSWA BE'6E
OSIWA Z5'6€
OSWQ 99'6€

OSWQ v6'6E
129
B,:«V

e
o1
BT'0S
605

BEOIT
S6°01T

NH
NH
HN)\NHZ

TFA salt

-10

170 160 150 140 130 120 110 100

180

f1 (ppm)

S72



220203-gab.26.fid

Supervisor naresh

gab-2-23

101.13C.DEPT135 DMSO {F:\Ernst} gab 26

TFA salt NH

HN” “NH,

123. Compound 20a- *CNMR dept 135

T T T T
200 190 180 170 160 150

T T T T
130 120 110 100 90 80 70 60 50 40 30 20

j U

90

100

110

120

130

140 10
1 (ppm)
124. Compound 20a- HSQC
_M“M J |
& -
[ L]
H
N
A
o
°0° l!lnlli[/A\N N NH
o° ."0' o) T 2
NH
TFA salt
NH
HN” “NH,
12“0 1]:.5 lll.D 16‘5 16.0 9:5 9:0 B:S 8‘,0 7:5 7“0 6‘.5 5:0 515 5:0 4‘,5 4:0 3.‘5 3.‘0 2:5 2:0 1:5 l‘,ﬂ 0:5 O:O

2 (ppm)

S73

T
-10

f1 (ppm)



THNMR
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gab-2-40

ST
9%
9T
(N3
(78
0Ska 057
0SWA 05T
0SWa 187
0Ska 157
0SWa 15T
£0E
80°€
(33
W

tci.1H DMSO

4.4

4.6

5.0

43

4.5

43 47

4.9

1 (ppmi)
"RQ
REE

Y

(0]
TFA salt

1 (ppm)

28

—E0r

=807

ot
o1
KT

—00T

Fun

T
10

f1 (ppm)

126. Compound 23 -13CNMR

[T
e
STHL
£
80'S7
€82
OSWa 0T'6E
OSWa bZ'6E
OSWA BE'6E
0SWA 75'6€
OSWa 99'6E
OSWQ 0B'6E
OSWA ¥6'6E
1'%
ek
80'8p
£5°60
06k
Tb 05
EEOIT QLTI . L
posrens 75 AN —
It STHT I
9117 €eve ~
6LEIT 2082
9L SIt €282 E T
€T R =
S08IT
STSIT —
2817 - =
v 8IT OSWA 0T6E o€ =
0L61T OSWQ FZ'6E- B
e 0SWa 8E6E =
£ Y = =
8721 %T =3 P4 o
9E°€eT OSWa 08'6E
5571 0SW b6 6E o M
B'SZT 819 =
T0°92T :5/ Lw O
90'971 S,m../ ——
ot €560 -—
921 Emv/. B °
05927 oS~ T3 |
55'921 - O
8921
56971 EE0IT~ LS
€541 98011~ -
65421 1T~ [
19°¢21 95T =
s9'¢et 9L'SIT
€871 80'81T L
[ T8I =
TETET €081 ﬁ
6ZET 0p8IT LS
PBZET wer -
BET ET'TeT &
60'PET S8°ZET =1
ELVET 9E€?T
8T9ET £5°521 Lg
VTOET WseT ﬁ a
8L'95T w9t
78951 90921 LR~
90'85T 92T —E
87851 05921 + B
05857 55921 r9a
TL'85T 8L97T =
¥9'89T 56'92T °
b 52T W B
65'¢2T
war L3
S92l \ -
TE'92T o
0821 ra
1€ EW
6b'2ET o
WZET A
98°2ET -
60'ET~ L&
ELVET~ -
9T'9ET ©
VT9ET ]

180

190

-10

160 150 140 130 120 110 100 90
f1 (ppm)

170

200

S74



127. Compound 23 -13CNMR-dept 135
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12-'H, and *CNMR of dimethyl- naphthyl-indole and naphthyl-phenyl based peptoids.

THNMR
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133. Compound 14b -'HNMR
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135. Compound 14b -13CNMR-dept 135
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137. Compound 14c -*'HNMR
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139. Compound 14c -13CNMR-dept 135
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141. Compound 14d -'HNMR
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143. Compound 14d -13CNMR-dept 135
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hydrochloride salts peptoids.

lary ammonium

13- 'H, and *CNMR of tert

145. Compound 15a-1HNMR
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147. Compound 15a -3CNMR-dept 135
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149. Compound 15b -*HNMR
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150. Compound 15b -3CNMR
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151. Compound 15b -3CNMR-dept 135
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157. Compound 15d-*HNMR

OSWa 15T

OSWa 152
SLT
T
BLT
6T
087
0821
587
98T
887
6T
L6T
86T
667

OZH LE6
8vEy
ooy

o5

s5E-"

[74 4]

sev

BT'L

gab-2-14
tci.1H DMSO
2
=

T
W
W
T

1.9 18 1.7

2.0

21

2.2

 ————

24

mv.w% \wsw
60T .
0SWa 05 NM T— |w
OSWa 0ST—f — N
0SWA 1ST
05Wa 157 _ —
0smWa 1577 Lo
~
£
~8
e
b=}
@
~N
o
N
e
™
-
o
o
m
=€
~
™M
<+
o

35

=/

37

36
S0P
O
“H

—11z

—L0T
68T
—907

—£0Z

=102

—S5E'S
—10T
e
~10T
~tre

—¥0'T

f1 (ppm)

158. Compound 15d -3CNMR

OSWa OT°6E
OSWA +Z'6E
OSWQ 8E°6E
OSWa 75°6€ f
OSIWA 99°6€
OSWA 08'6€ ~

fxadd
@3ty
£9'tp
89 v
L4
8905
Sb'9S:
2595

£L'vel 1
1

80571
6LSTL
965211
10'921 4
909211
61971

69761 ]
66761 ]
resen ]
wser]
S98ET %
TBED

S..R_
mzn_v

]

T T T
100 20

120

f1 (oom)

110

180 170 160 150 140 130

190

S90



159. Compound 15d -3CNMR-dept 135
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14- *H, and *CNMR of quaternary ammonium iodide salts.
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163. Compound 16a -3CNMR-dept 135
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167. Compound 16b -3CNMR-dept 135
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169. Compound 16¢ -\HNMR
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171. Compound 16¢c-13CNMR-dept 135
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173. Compound 16d -'HNMR
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175. Compound 16d -'3CNMR-dept 135
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15- Expanded 'HNMR spectra for some regions not clear in the full 'HNMR
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HRMS of 2-(1H-indol-3-yl)-N-(naphthalen-2-ylmethyl) ethan-1-amine (8)

[=]

miz

S114

8
0 301.16972
0
0
3 Measured mass
o
o]
o]
o
0
& 302.17266
o
5 301 81660
= 303.17594
- 30017213 30081530 30152534 30252999 | 30417917 30472412 30527537
0 301.16993
i :
en Calculated mass
o]
o]
0
o
o
o]
& 302.17330
o
o]
4 303.1I7688 304 18007
(L L L L O O L O I B D B O B B O |
3000 3005 3010 3015 3020 3025 3030 3035 3040 3045

NL:

3.33E8

1-75_Pos_Full#7-13 RT:
038-073 AV 7 T FTMS +p
NSI Full ms [100.00-2000.00]

NL:
1.85E4

C21Hzn N2 +H:

C21Hz1N2

p(gss,s /p:d0) Chrg 1
R:80562 Res .Pwr. @FyWHM
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Calculated mass
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HRMS of N-(naphthalen-2-ylmethyl)-2-phenylethan-1-amine (9)

NL:

709E8

1-69_Pos_Full#1-8 RT:
002043 AVBT:FTMS +p
NSI Full ms [100.00-2000.00)

NL:
190E4

CoHaN+H:

CaHzo N4

p(gss,s /p:d0) Chrg 1

R: 90562 Res Pwr . @FWHM
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HRMS of Tert-butyl(2-((2-(1H-indol-3-yl)ethyl)(naphthalen-2-ylmethyl)amino)-2-
oxoethyl)carbamate (11a)

480.22551
0
o]
1 11a
o]
o
o Measured mass
o]
o]
] 481.22866
o]
o
o]
- 480.00834 482.23193
G: 478.22043 479.21804 3 480.68352 481.44800 I 483.23563 48412121 48512481
o 480.22576
o]
o]
o] Calculated mass
o]
o
o]
=l 481.22893
o
DE
o]
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| 483.23466 484.23739 485.24008
LR A A AR Pt AR MR R A R LN R IS d R AR £ Y RSl LAl Rl A .00 A R A IR ) o LA Eb W d L] Pkl L R |
478 479 480 481 482 483 484 485
miz
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+p N8| sid=35.00 Full ms
[150.00-2000.00]

NL:

1.70E4

Caa Hai N3 O3 +Na:
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R: 90562 Res .Pwr. @FWHM



HRMS of Tert-butyl(3-((2-(1H-indol-3-yl) ethyl) (naphthalen-2-ylmethyl) amino)-3 oxopropyl)
carbamate (11b)

494.24168 NL:
1003 312E8
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HRMS of Tert-butyl(4-((2-(1H-indol-3-yl) ethyl) (naphthalen-2-ylmethyl) amino)-4-oxobutyl)
carbamate (11c)

508.25720 NL:
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HRMS of Tert-butyl (2-((naphthalen-2-ylmethyl) (phenethyl)amino)-2-oxoethyl) carbamate (11d)
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HRMS of Tert-butyl (3-((naphthalen-2-ylmethyl) (phenethyl)amino)-3-oxopropyl) carbamate (11e)

Relative Abundance
N ow = o o ~ ® © 2
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HRMS of Tert-butyl (4-((naphthalen-2-ylmethyl) (phenethyl)amino)-4-oxobutyl) carbamate (11f)

469.24637 NL:
= 1.18E8
] 1-57_Pos_Fuli#g-13 RT:
a0 11f 0.47°0.71 AV 5T FTMS +p
a NSIsid=30.00 Full ms
a [100.00-2000.00]
80
705
a7 Measured mass
5 807
= -
g
e
i
< 504
o
=
£ 1
g
E 470.24949
30
20
105
E 471.25259
7 46823476 469.09860 | 469.41809 47010175 | 47042785  471.11790| 47150767 472.25504
169.24616 NL:
100 1.70E4
] Czs Hag N2 O3 +Na:
a0 Cag Haa N2 O3 Nay
g p(gss, s/p:40) Chrg 1
e R: 90256 Res .Pwr . @FWHM
705
] Calculated mass
60
503
i
g 470.24841
30
20]
104
3 471.25240
] 472.25524
T | o L S S LT R A L L R S R T R AL R AL Y B R R
468.0 4685 469.0 469.5 4700 4705 4710 4715 4720 4725 4730
miz

S121



HRMS of N-(2-(1H-indol-3-yl) ethyl)-2-amino-N-(naphthalen-2-ylmethyl) acetamide (TFA salt)

Relative Abundance
" w - o @ -~ @ © =
I?

©

@

~

o

o

=

w

~

DIIII?IIII‘?IIII‘?IIII?III!?II!I‘?IIIl?llll?llll?llll%DIIII‘?IIII‘?IIII‘?IIII?III!?IIII?II!I?IIII?IIII?III

(12a)
35819131
12a
Measured mass
359.19426
359.29159
36019756
357.50375 357.89668 35848648 358.97928 359.76951 | 360.72811 361.20080 361.50951
35819139
Calculated mass
359.19473
360.19750
i 361.20039
T T [ T 1T 1T T 11 T d ELL g EERdd EELT T EELRTad ELETTd ELTJA
3515 3580 3585 358.0 3585 360.0 3605 361.0 3615
miz

5122

NL:

3.29€E8
gab-1-21_Pos_Full#1-11

RT: 0.02-0.60 AV:11T: FTMS
+p NSIFull ms
[150.00-2000.00]

NL:
1.80E4

C23H23 N3 O +H:
Cz3H24N3 01

b (gss, s /p:40) Chrg 1

R: 90562 Res Pwr . @FWHM



HRMS of N-(2-(1H-indol-3-yl) ethyl)-3-amino-N-(naphthalen-2-ylmethyl) propenamide (TFA salt)

372.20687 NL:
100 12b 1.69E8
] gab-1-89_Pos_Full#18-23
9] RT:1.00-1.28 AV: 6T: FTMS
. +p NSIFull ms
] [150.00-2000.00]
a0 Measured mass
70
&
=
& 607
=3 -
c -
2 1
Z 504
@
= |
& 1
g
an] 373.20873
207
105
] e 374.21304
37170116 372,31014 373.04160 | 37331515 37387858 | 375.21631
372.20704 NL:
1004 1.78E4
& Cz24 Has N3 O +H:
90 C24Hz6 N3 04
] p {gss, s /p:40) Chrg 1
R Calculated mass R: 80562 Res Pwr . @FWHM
707
60
503
405
e 37321017
20
105
] 37421319
a ) 375.21609
T T T T T LINN N S N B N O A B S S N EEN S B AN I E BN N E B S |
3715 3720 3725 3730 3735 3740 3745 375.0 3755
miz

5123



HRMS of N-(2-(1H-indol-3-yl) ethyl)-4-amino-N-(naphthalen-2-ylmethyl) butanamide (TFA salt)

(12¢)

386.22273 NL:
1004 12¢ 4.20E8
3 gab-1-94_Pos_Full#1-7 RT:
90 0.00-0.35 AV: 7 T-FTMS +p
3] NSI Full ms [150.00-2000.00]
80
: Measured mass
70
—
&=l
& 60
b= -
(=4
S 7
2 7
< 50
)
=2 3|
z 7
& 407
309 387.22558
20]
109 386.33261  387.10621
9 A 386.72410 B8 5.22889
- 385.71711 | 387.72716 | 388.55369  389.23222 389.54564  390.23540
o 386.22269 NL:
1004 1.76E4
] Cas Haz N3 O +H:
90 C25 Hag N3 04
3 p(gss, s fp:40) Chrg 1
4 R: 90562 Res .Pwr . @FWHM
i Calculated mass
70]
60
50
4]
30 387.22583
207
10
E 388.22886
3 389.23180 39023467
El|||||||||||||||||||||||||||||||||||||||||||||||||||
3855 386.0 3865 387.0 3875 388.0 3885 389.0 3895 390.0

miz

S124



HRMS of 2-Amino-N-(naphthalen-2-ylmethyl)-N-phenethylacetamide (TFA salt) (12d)

31918070 NL:

12d B.38E8
gab-1-63_Pos_Full#1-17
RT:0.02-0.94 AV 17 T.FTMS
+p NSl sid=35.00 Fullms
[150.00-2000.00]

o

DIIII?IIII?IIII?IIII?IIII‘?DIII?III|?IIII?IIII'?IIII$ ollll?llII?IIII?IIII?IIII?IIII?I1II?IIII?I!II?IIII?

©

w@

Measured mass

~

@

=~

Relative Abundance
o

3
320.18371
2
1
319.42888
321.18697
318.17278 318.93291 319.84312 320.50767 | 321.67560 32219025 32257762 323.19326
319.18049 NL:

1.85E4

Ca1H22 N2 O +H:
9 Cz1H23 N2 04

p{ss, s/p:40) Chrg1
8 R: 90562 Res Pwr . @FyWHM
7

Calculated mass
6
]
4
3
320.18386

[

32118704
| 322.18962 323.19246
| ] o a2 I K 2 B 2 I 9 R I ! 29 2 T2 9, Y A PO [ 112 I ) 2 R o (3 Y I
318.0 3185 319.0 3195 3200 3205 3210 3215 3220 3225 3230

miz

$125



HRMS of 3-Amino-N-(naphthalen-2-ylmethyl)-N-phenethylpropanamide (TFA salt) (12e)

Relative Abundance
o w s o = ~ @ © =

333.19606

ML:

3.87E8
gab-1-t36_Pos_Full#1-10
RT:0.02-0.55 AV: 10 T: FTMS
+p NSIFull ms
[150.00-2000.00]

12e

Measured mass

334.19900

||||?||||?||||$||||$||||$||||$||||$||||$|l||$|nl$Dllll?l|||?||||?||||?||||?||||?||||?||||?||||?||||‘?

(=3

335.20227
332.49206 332.93149 | 333.46070 333.90251 33461160 | 335.85756 336.20550  336.87269 337.20909
33319614 NL:
1.83E4
C22Hz24 Nz O +H:
C22H25 Nz 01
p{gss, s/p:40) Chrg 1
R: 90562 Res Pwr. @FWHM
Calculated mass
33419951
335.20240
| 336.20533 337.20820
T 12 [p el o ] o rrJ]tr1rrrJ 111t rrrrypr+rrr1rrrrrJrrrrrJ1rrrrrrr
3325 3330 3335 3340 3345 3350 3355 336.0 336.5 337.0
miz

5126



HRMS of 4-Amino-N-(naphthalen-2-ylmethyl)-N-phenethyl- butanamide (TFA salt) (12f)

347.21184 NL:
il 5.02E8
- gab-1-61_Pos_Full#1-18
904 12f RT:0.02-1.02 AV: 18 T:FTMS
= +p NSl sid=30.00 Fullms
] [150.00-2000.00]
807
70
w o Measured mass
5 60
= =
2
= ]
< 50
]
2
£
g o
304
] 348.21489
20
10
3 349.21814
- 346.20365 347.08666 | 347.58756 347.96401 | 348.36327 fi 349.73318 350.22141 350.66771 351.22468
i, 3
34721179 NL:
100 1.81E4
] Ca3 Hag N2 O +H:
a0 C23 Ha7 N2 01
7 p {gss, s /p:40) Chrg 1
SDE R: 90562 Res Pwr. @FWHM
707 Calculated mass
i
50
40
309
=] 348.21515
20]
10
] 349.21808
— | 350.22103 351.22393
L A L S L I P T . L I P B B L P A P N N N
346.0 346.5 3470 3475 348.0 348.5 349.0 3495 350.0 350.5 351.0

miz

$127



HRMS of N-(2-(1H-indol-3-yl) ethyl)-2-guanidino-N-(naphthalen-2-ylmethyl) acetamide

(TF Asalt)(13a)
40021340 NL:
1007 3.27E8
] gab-1-103_Fos_Full#11-20
g 13a RT:0.61-1.14 AV: 10 T: FTMS
+p NSI Full ms

[150.00-2000.00]

~

Measured mass

=

=

Relative Abundance
o

401.21607

o

|l||?|||1"_l"||l|"_l"||||"_[‘||||"_[‘||||?1|||?||||?|1||?||||$D|||1$||||?|1||?1|||?||1|?||||?|||1?|11|?||||"I_"||

400.32920 401.02683

SUD B0 40071472 | Al e 402.21950
i 398.70774 g | \ /40171790 { 402.54488 403.22287  403.71884
40021319 NL:
1.77E4
C24Has N5 O +H:
9 Ca4 Hag N5 O1
p (gss, s /p:40) Chrg 1
g R: 90562 Res Pwr . @FWHM
. Calculated mass
6
5
4
8 401.21616
2
1
40221903
40322181
LI B ) L e ) R SRS R R LR R R W AL B SR R IR (R R IR AR B A ) Y L I [ (T R IR B R RS (R SR SR
3995 400.0 4005 401.0 4015 402.0 4025 403.0 4035
miz

5128



HRMS of N-(2-(1H-indol-3-yl) ethyl)-3-guanidino-N-(naphthalen-2-ylmethyl) propenamide (TF A
salt) (13b)

Relative Abundance
n w P fayl o ~ fui] o $
1

w

=z}

~

o

5.}

£

w

[N

J’-‘ADIIII'?IllI?Illl‘?lIII?IIII?lIIIc'JIIIICFIIII?IIII?IIII$DIIII?!IIICFIIII?IIIICFIIII?IIII?|IIIC|DII|I?IIIIC|JIII

41422864 NL:
63268
1-95_Pos_Full#1-9 RT:
13b 002049 A9 T:FTMS +p
NSI Full ms [100.00-2000.00]
Measured mass
41523130
41573314
41623467
41227953 41321767 41404623| 41472998 | 41723808 41824138 41940445
11422684 NL:
175E4
C25Hz7 Ns O +H:
C25Hzg N5 O4
p(gss,s p:40) Chrg 1
R: 90562 Res .Pwr . @FWHM
Calculated mass
41523183
41623472
| 41723752 41824027 41924299
T ] | R RS BT VA5 R R b B | BB B 0 B [ o B L BN s R P bR
12 413 414 415 416 417 418 419
miz

5129



HRMS of N-(2-(1H-indol-3-yl) ethyl)-4-guanidino-N-(naphthalen-2-ylmethyl) butanamide (TFA

Relative Abundance

1004

-~ o [t}
o (=] (=]

[z}
(=1

[} w £
o (=1 [=]

m
[=]
[ I N N N N N

o

42824413

42773864
427 23687

42874541
i

salt) (13c)

13c

Measured mass

42924678

43025016

42974857 | 43125357 43223827

433.24156

8 8 8o
(T T

25
o

i)
[=]
0 T I A A

42824449

Calculated mass

42924749

43025040
)

43125323 43225601

R NMBMUE B LY S L e B s s
430 431 432
miz

5130

43325875
T

433

NL:

6.45E8

1-95_Pos_Full#1-9 RT:
002-0.43 AVST. FTMS+p
NSI Full ms [100.00-2000.00]

NL:
173E4

CaeHzaNs O +H:

C2sHaoNs 04
p(yss, s 4p:40) Chrg 1

R: 90562 Res .Pwr. @FPWHM



HRMS of 2-Guanidino-N-(naphthalen-2-ylmethyl)-N-phenethyl acetamide (TFA salt) (13d)

Relative Abundance
w = o = o © =

=

360.32395 360.71500

361.20239

361.34402 362.00011

362.20558

362.34748

13d

Measured mass

363.20885
|

363.81107 36421213 36458076  365.26612

||||?||||cf‘||||$||||‘$||||$||u$||||$v|||$||||$||||$ T T T T T T T T T i Tl

[

361.20229

362.20563

Calculated mass

363.20881
364.21100 365.21374

T T
360.5

T T 1T

TT
361.0 3615

el ol & 0 el 1 W bl o

| 1
362.0 3625

T 17T

miz

I
363.0

| PR ! I B B R O B O B B
363.5 364.0 3645 365.0 3655

S131

NL:

4.28E7
gab-1-65_Pos_Full#1-19
RT: 0.00-1.01 AV: 19 T: FTMS
+p NSIFullms
[150.00-2000.00]

NL:

1.82E4

C22H24 N4 O +H:

Ca2Hs Na Oy

p(gss, s/p:40) Chrg 1

R: 90562 Res Pwr. @FYWHM



HRMS of 3-Guanidino-N-(naphthalen-2-ylmethyl)-N-phenethyl- propanamide (TFA salt) (13e)

Relative Abundance
N w e () [=7] ~ fun] w a
I'?

IIII?!III?Illl$|lll$llll$llII$IIII$IIII$IIII$I|II$Ollll‘?llll?llll?lIIl?I!I|?Illl?llll?llll?llll?lll

[N

37521783
13e
Measured mass
37622054
37553416
| 3772230
37420959 374 90969 376.06205 | 376.37969 378.22723 37923042
37521794
Calculated mass
37622125
377 22390
378.22672 379.22948
I||III|5III|II|||l||||||||l|(|||III|IIIl|IIII|IIII|I|I||I|I
3740 3745 3750 3755 3760 3765 377.0 37758 378.0 3785 37580 3795
miz

5132

NL:

559E8
1-109_Pos_Full#-17 RT:
002-096 A% 17 TFTMS +p
NSIFullms [100.00-2000.00]

NL:
1.80E4

CzHgN4a O +H:
CzzHz7 N4 04

p(gss, s /p:40) Chrg 1
R:90562 Res Pwr. @FWHM



HRMS of 4-Guanidino-N-(naphthalen-2-ylmethyl)-N-phenethyl- butanamide (TFA salt) (13f)

38923388 NL
100 13f 4908
] 25 Pos_Full_a#1-28 RT:
907 002153 AV 28T:FIMS +p
] NSI Full ms [100.00-200000]
i
E Measured mass
705
P :
g 7
£ o]
IS
c
=3 =
g 504
o 7
=
F 7
&
0] 390 23660
2]
1 39001435
3 39123993 39329708
e 36823577 388.90001 | 38956816 39057230 | 39224326 39284759 3932
38923359 NL
100 1.78E4
3 CaaHas Na O +H:
9 Ca24Hza N4 Oy
b p (gss, s /p:d0) Chrg 1
5] R:90562 Res .Pwr . @FWHM
703
60
= Calculated mass
50
405
e 390.29564
2
105
= 39123959
= 39224244 39324522
A o ) (L O R G I 7 I s ) 5 P 2 [ 53 T 5 O 97 R e 7 ) R £ e % ) 5 R B
3|0 3885 3|0 3\G5 3900 3905 3910 3915 3920 3925 3930 3935

miz

5133



HRMS of N-(2-(1H-indol-3-yl) ethyl)-3-(dimethylamino)-N-(naphthalen-2-ylmethyl) propenamide

(14a)
40023801 NL
100 143 30BER
B 2-1_Pos_Full_a#1-10 RT:
907 0.02-055 AV 10T:FTMS +p
] NSI Full ms [100.00-2000.00]
Gl
3 Measured mass
70
5 7
& 607
34
c —
2 2
< 50
%
= g
3
o 40
& g
10 401.24083
20 40105210
104 \
] \ 40224409
] 39923879 39988995 | 40058655 | | 40140145 40256985 40324747 40425076 404 88738
i :
400 23634 NL
1007 1.74E4
3l CmH2a N30 +H:
90 CzsHao N304
b p(yss,s p:40) Chrg 1
a0 R:90562 Res Pwr @FPWHM
70
3 Calculated mass
60—
50
40—
30 40124149
207
107
3 40224454
. i 40324750 40425033 40525326
AT aaa R e ATt
399 400 401 402 403 404 405

miz

S134



HRMS of N-(2-(1H-indol-3-yl) ethyl)-4-(dimethylamino)-N-(naphthalen-2-ylmethyl) butanamide
(14b)

Relative Abundance

$135

41425351 NL:

100 28168

4 14b 2-7_Pos_Full#1-22 RT:
90 001-124 A/ 22T FTMS +p

] NSI Full ms [100.00-2000 00]
807
] Measured mass
604
505
40

= 41525635
307
204 41506582
103

5 41625952

o 41325071 41406478 | 41444362 | | 41544673 41726301 41826619 418.81645 41949426

41425399 NL:

1003 173E4

7 C27 HatNz O4+H:
90 C27 Haz N3 04

7 p(gss,s fp:40) Chrg 1
BDE R: 90562 Res .Pwr . @FWHM
70
60

3 Calculated mass
507
40
30 41525715
20
103

] 41626022

= 41726319 41826611 419.26900
Dl||(l|||||||||!|]l| BB B RS FALA PR LLLY RLEA 2R BORS BASE FIA R R |

413 414 415 416 7 418 419
miz



HRMS of 4-(Dimethylamino)-N-(naphthalen-2-ylmethyl)-N-phenethyl-butanamide (14c)

36122704 NL:
1007 3.37E8
E 14c 2-9_Pos_Fullgg-11 RT:
an] 036-053 AV:5 T:FTMS +p
B NS sid=40.00 Full ms
] [100.00-2000 00]
80—
704
3 Measured mass
8 7
& B0
= -
c -
= -
£ 50
©
B o |
F 7
= 40
304 36222999
204
107
. 36323323
gl 36065120 36112018 361562663 36202388 | 36232974 | 36423647 36454917
36122744 NL:
1004 1.79E4
g CzaH2g N2 O +H:
904 C24Hza N2 Oy
1 p(gss,s 4p:40) Chrg 1
50 R:90256 Res Pwr. @FVWHM
o Calculated mass
60
504
407
A 362 23066
204
104
7 36323375
E | 36423673
DII]III|Il|l|ll||||III]IIII]lIll|lIll|IIIl|IlI
3605 3610 3615 3620 B25 3630 3635 3640 3645
miz

5136



HRMS of 3-(Dimethylamino)-N-(naphthalen-2-ylmethyl)-N-phenethyl-propanamide (14d)

37524305 NL:
1005 144 1.77E8
7 2-10_Pos_Full#4-15 RT:
o 019084 AV 12T FTMS+p
] NSI Full ms [100.00-2000.00]
80
709 Measured mass
wi o
s
& B0
= -
c o |
= 4
£ 504
]
= il |
F ]
= ADE
a0 37624597
207
10
3 37724919
374 35076 37513784 | 37534859 37608774 | 37635181 | 37773733 37825247 378653809
37524309 NL:
100 1.77E4
] C24Hzg N2 OCHz +H:
90 Ca25HaNz Oy
1 p (gss,s 4p:40) Chrg 1
— R:90256 Res Pwr. @FWHM
80 Calculated mass
70
60
50
40
3] 37624632
207
10
7 37724943
] 37825243
0 | [ (s A ! 1 T A R P 19 P o Yl o (1 P e ) e il o ) I L UL
3745 750 3755 3760 3765 3770 3775 378.0 785
miz

S137



HRMS of N-(2-(1H-indol-3-yl) ethyl)-3-(dimethylamino)-N-(naphthalen-2-ylmethyl) propenamide

Relative Abundance

(] w = (53} =]
o o o (=] o

I N A A A S

=}

39923062 39986968

40023804

40058684

(15a)

15a

Measured mass

401.24086

40224412

401.51801 ! 40324748 404.25075

40551242

o
DII__J

40023834

Calculated mass

401.24149

40224454

403.24750 40425039

40525326

L L R L L L L L L B L L L L L L L L L L L L I Ly Ly LS LA Ly L) LA LA LAy LR LR LA LAl AR LA

401 402 403 404 405

399

400

miz

5138

NL:

5.87E8

2-2_Pos_Full#1-3 RT:
0.02-0.43 AV:9T:FTMS +p
NSI Full ms [100.00-2000.00]

NL:
1.74E4

CasH2a N30 +H:
CaxHaoN204

p (gss, s /p:40) Chrg 1
R:90562 Res Pwr . @FPWHM



HRMS of N-(2-(1H-indol-3-yl) ethyl)-4-(dimethylamino)-N-(naphthalen-2-ylmethyl) butanamide

41425376 NL:
1005 522E8
= 15b 2.8_Pos_Full#2-23 RT:
o] 008131 A/ 22T-FTMS +p
3 NSI Full ms [100.00-2000.00]
80
5 Measured mass
707
8 ]
& 607
= -
c =4
2 a
E i
@ -
=
i =
o 40
-
5 415 25662
Ellm
207
10
= 41625989
3 41273703 41388757 | 41452061 | 41562488 41726324 41826655 41319546 41993306 42124247
0
41425399 NL:
100+ 173E4
] C27Hz1N3z O4+H:
904 C27Ha2 N3 04
3 p (gss, s /p:40) Chrg 1
e Calculated mass R: 90562 Res Pwr . @FWHM
70
60
503
407
307 41525715
20
10
3 41626022
] 41726319 41826611 41926900 42027201 421.27596
DIIII|IIII|IIII||III|||I||IIII||III|||I||IIII]IIII|
413 414 415 416 417 418 413 420 421 422

miz

S139



HRMS of 3-(Dimethylamino)-N-(naphthalen-2-ylmethyl)-N-phenethyl-propanamide (15c)

Relative Abundance
F=Y (553 oD -~ fun} (=} a
I?

w

360.21927

361.22740

361 5[
360.92928

2604

362.02470] 36253020

15c¢

Measured mass

36223036

364.23684

36323359
| 365.24003

||||?||||$|||l$||||i_|":.||||$||||$n||§||||$n||$||||$D||||?||||?||||?||||?||||?|||1?||||"|_—‘||||L_|J||||L_|J|||

361.22744

Calculated mass

36223066

36323375

36423673 365 23965

I
3601

TTTT T

0

3605

TT T T TT T 1]
3610 361

L L L L L L L L L L L L
3655

5

3620

3625 3630

miz

3635 364.0 364.5 3650

$140

NL:

5 .48E8

2-13_Pos_Full#1-17 RT:
0.01-094 A/ 17 T-FTMS +p
NS Full ms [100.00-2000.00]

NL:
1.79E4

CaaHazs N2 O +H:

C24Ha9 N2 Oy

p(gss,s jp:40) Chrg 1
R:90256 Res Pwr. @FYWHM



HRMS of 4-(Dimethylamino)-

N-(naphthalen-2-ylmethyl)-N-phenethyl-butanamide (15d)

37524247 NL:
1007 15d 484B3
] 2-14_Pos_Full#15-18 RT:
90 084102 A 4T: FTMS +p
= NSI Full ms [100.00-2000 00]
80
o Measured mass
g ]
& 607
- ]
g
= 2
Z 504
@ ]
=
% 13
= 40
a7 376.24539
204
10
E Hoappal 377 24862
gl 37424381 37503126 376 08668 | 37645830 | 377.46600 37825188 379.25520
AR 37524309 NL:
7 177E4
& CasHao N2 O +:
90 Cas Hz1N2 O1
] plgss, s /p:40) Chrg1
e R:90256 Res Pwr. @PWHM
707
B0 Calculated mass
50
40
a0 376.24632
204
109
] 377 24943
B 37825243 379.25537
U|IIII|IIII[IIII|IIII|IIlI|lIII‘IIII|IIII|I1II]III||IIII|III
3740 3745 350 3755 3760 3765 3770 3775 3780 385 3790 3795
miz
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Relative Abundance

HRMS of 3-((2-(1H-indol-3-yl) ethyl) (naphthalen-2-ylmethyl) amino)-N,N,N-trimethyl-3-

o

=}

w

=}

~

@

53

=

w

[N}

w

[=1}

~

[~2)

[}

=

[}

[N

oxopropan-1-aminium (16a)

16a

41425334 NL:

i 64663

] 25_Pos_Full#1-20 RT
i 002-1.14 A~20 T: FTMS +p

] NSI Full ms [100.00-2000.00]
0] Measured mass
0
0]
H
o]
D’E 41525621
o
s

& 416.25952
G: 412.23748 41389507 | 41474291 | 41547904 l 41726289  418.26623  419.25080 420 54510

41425399 NL:

im 173E4

] C27 Haz N2 O«
i C27 Haz N3 04

a p(yss,s h:40) Chrg 1
o R: 90562 Res .Pwr . @FWHM

il Calculated mass
L
0
s
o]
D_E 41525715
0]
o]

— 416.26022

J ] 41726319 41826611 41926900  420.27201
1 A il Ly ] ] L L B L L Ry ) L L LA L LA el L L M ) et Ut LA e L s ) ALY ) Lald Ll b i

412 413 414 415 416 17 418 419 420
miz
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HRMS of 4-((2-(1H-indol-3-yl) ethyl) (naphthalen-2-ylmethyl) amino)-N,N,N-trimethyl-4-
oxobutan-1-aminium (16b)

42826895 NL:
16b 34388
242_Pas_Fullé20-24 RT.
1.12-136 AZBT.FTMS +p
NSI Full ms [100.00-2000.00]

l$

W

=]

Measured mass

-~

[2]

Relative Ahundance
[55)

4
42927182
3
2
1
43027516
427 26999 428.14078 } 42839741 42914311 | 42952280 43002366 | 43053009 43127849 43215033
42826964 NL:
1.71E4
CaaHx Nz O +H:
9 C2sHaaNa 04
p (gss, s /p:40) Chrg 1
8 R:90256 Res Pwr. @FWHM
7l
Calculated mass
B
&l
4
42927281

w

Dllll?l||1$1111?1|11?111|?|||1‘?1111L_|"|||1‘?1111?||11$Dllll?llll?llll‘?llll?lll|L?1111L?||||?1111?(l|1?111

43027589

43127889

LIS ] S ) W P A U 2 | [ e R e R L R B
4275 4280 4285 4290 4295 4300 4305 4310 4315 4320

miz
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HRMS of N,N,N-Trimethyl-3-((naphthalen-2-ylmethyl)(phenethyl) amino)-3-oxopropan-1-aminium

(16¢)
37524282 NL
1005 16¢ 39567
2 2.28_Pos_Full_a#1-16 RT:
o] 002:089 A 16 T: FTMS +p
] NSI Full ms [100,00-200000]
803 Measured mass
707
o =
3 3
& 607
= =
=
El=
2 504
o =
=
B
&
0] 376.24594
pig
10]
3 37608696 37724916
(37423542 37503386 | 37555930 37657057 1 37822508 37923725 38024527
37524309 NL
1003 1.77E4
] CasHaiN2 O
9 Ca5Ha1N2 Oy
9 p (gss,s /p:40) Chrg 1
a0 R:90562 Res Pwr . @FWHM
707
60
3 Calculated mass
50
o]
3 37624632
]
10]
] 37724943
] | 37825243 37925537 38025830
1R8I RS IR PR R0 B U R P P B MR B P L R B Rl S P A R i P B d i R Rl B s d R B2 A e o
374 375 376 377 378 373 380
miz
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HRMS of N,N,N-Trimethyl-4-((naphthalen-2-ylmethyl)(phenethyl) amino)-4-oxobutan-1-aminium

380.25797 NL:
1003 9.38E7
B 2-19_Pos_Full_b#1-4 RT:
90 0.02-0.20 AV: 4 T:FTMS +p
3 Measured mass NS! Full ms [100.00-2000.00]
80
70]
o 3
ot
& 60
° -«
= 4
El
< 50+
%90
= v |
& 4
2
3 39026132
blia
10
3 1.264
(38880139 389.72589 390.51141 & %5 5% 39170088 30226830 393.29691
36025874 NL:
1004 1.75E4
J C26 Haz Nz O:
907 Cz6 Haz Nz O4
i p (gss, s/p:40) Chrg 1
a0 R: 80256 Res Pwr . @FWWHM
70]
] Calculated mass
60
50
4]
305 390.26197
2]
10]
] 391.26510
E 39226812 39327108
| L e ] e e I ey O s P A [ e ) 2 s Pl P P o 7 e e s Al I S P R 8 P P
3885 389.0 3895 380.0 3905 391.0 3915 3920 3925 3930

miz
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HRMS of Di-tert-butyl(5-((2-(1H-indol-3-yl) ethyl) (naphthalen-2-ylmethyl) amino)-5-oxopentane-
1,4-diyl) (S)-dicarbamate (18a)

£37.33632 NL:
1003 18a 2.01E8
] 2-17_Pos_Ful#2-11 RT:
90 0.06-0.59 AV: 10 T:FTMS +p
B N8I Full ms [100.00-2000.00)
i
. Measured mass
707
2 ]
& 607
= =
c -
5
2 17
< 50
£ 1 638.33903
% 3
2 40
30
20]
E £39.34200
10} 638.06517 639.06956
GI 636.33671 §36.97341 637.70105 638.70448 ‘ 639.71000 64034538 §40.71726
£37.33604 NL:
100 1.54E4
] C3e Has N4 05 +Na:
90 C36 Has Ng O5 Nay
3 p(gss, s/p:40) Chrg1
0] R: 90256 Res Pwr . @FWHM
iin
: Calculated mass
60
50
4] 638.33921
30
20
109 £30.34214
] 640.34495
|II!||II|I|IIII|IIII||II||IIII||I||||!|I[I|Ill[llll|
636.0 636.5 637.0 637.5 638.0 638.5 639.0 639.5 640.0 6405 641.0
miz
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HRMS of Di-tert-butyl(6-((2-(1H-indol-3-yl) ethyl) (naphthalen-2-ylmethyl) amino)-6-oxohexane-
1,5-diyl) (S)-dicarbamate (18b)

65135124 18b NL:
1003 25568
] 2-4_Pos_Full#30-35 RT:
90 1.70-200 AVB T FTMS +p
] Measured mass NS Full ms [100.00-2000.00]
80
707
8 7
s 60
=] -
=
B =l
% 50
o -
= 4 55235418
g 10
30
20
103 B53.35734
b 651.11380
B 649.33536 65034364 . | 65159147 | 65304234 65436076 {5536389 656.37926 65738283
0 : ]
55135169 NL:
1004 1.53E4
] CarHaz Ng Os +Na:
90 CarHas Mg OsNaq
% p (yss,s /p:40) Chrg 1
6] R:90562 Res Pwr. @FWHM
705
3 Calculated mass
B0
50
] 55235487
40
305
207
10; B53.35782
] 65436084 G55 36338 65636606 657 36675
0 TG EEEEE RS B dddddndandaddrlddbd e EELEEE EERRERE ]
549 650 651 B52 653 654 655 B56 657 658
miz
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HRMS of (S)-N-(2-(1H-indol-3-yl) ethyl)-2,5-diamino-N-(naphthalen-2-ylmethyl) pentanamide

101

Relative Abundance
~ w = o = ~ @ ©

(TEA salt) (19a)

w©

@

—

=

o

=

w

[

S T e e T T S e T T P BT e Pa T T Tie T n T T

415.24880
19a
Measured mass
416.25214
417.25542
414.21765 | 417.88875 41880412 41931431
415.24924
Calculated mass
416.25232
417.25530
} 418.25818 41926103
FRRLEART | RRaRA EAES IR DAL R Lt ot L RN Al AR FANS LI ELAN EALR LA KLLH RiR )
414 415 416 "7 418 419
miz

$148

NL:

1.73E6
2-20_Pos_Full_c#1-7 RT:
0.02-0.36 AV: 7 T:FTMS +p
NSIFull ms [100.00-2000.00]

NL:
1.74E4

Ca5 Hap Ng O +H:

C26 HatN4 O1

p{gss, sip:40) Chrg 1

R: 90256 Res Pwr. @FYWHM



HRMS of (S)-N-(2-(1H-indol-3-yl) ethyl)-2,6-diamino-N-(naphthalen-2-ylmethyl) hexanamide (TFA
salt) (19b)

429.26449 NL:
1004 19b 508E8
] 2-11_Pos_Ful#1-17 RT:
90 0.01-0.94 AV: 17 T:FTMS + p
3 NSI Full ms [100.00-2000.00)
807
E Measured mass
707
e
& 60
= -
c
e 3
2 7
= 50
OJ
= A5
7
g o]
1 430.26725
Elln
20]
10
B 420.39344 430188211 430.42670 43127062
c: 42853773 42913559 /42976586 Y /43076901 | 43143411 432.27395 432.64587
429.26489 NL:
1003 1.72E4
] CarHa2 N4 O +H:
90 CarH3z N4 01
] p{gss, sip:40) Chrg 1
80 R: 90256 Res Pwr . @FWHM
707
60} Calculated mass
50
407
30 43026798
20
10
3 431.27098
= 43227389
0 T ELLEET ] EELLESAT EELETTT LELEddd ELLTIAdT ELLET T =1
4285 4290 4295 430.0 430.5 4310 4315 4320 4325
miz
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HRMS of N-(2-(1H-indol-3-yl) ethyl)-2,5-diguanidino-N-(naphthalen-2-ylmethyl) pentanamide
(TFA salt) (20a)

499.20213 NL:
1007 5B5E5
3 20a 2-23_Pos_Full#36-41 RT:
90 1.97-2.25 AV-B T-FTMS +p
= NS Full ms [100.00-2000.00]
80
. Measured mass
g 7
& 607
=3 -
c ]
= =
2 50
&
2 2
& o
& 4
30
= 50029445
20
=
[ tsyrsn I 499.88333 50120693 501.84194 50239540 503.15709
139.20283 NL:
100+ 1.67E4
] CasHasNg O +H:
90 Ca2gHas Ng 04
=] p (gss, s /p:40) Chrg 1
BDE R: 90256 Res .Pwr . @FWHM
7
3 Calculated mass
60
50
407
3 50029567
307
20
104
5 501.29844
3 502.30114 50330379
| I o e S P R e [ T {73 I o R ! |75 o e i DX 4 o e P ol e e ) i P s o i s [
1985 1499.0 4995 500.0 5005 5010 5015 5020 5025 503.0

miz
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HRMS of (S)-N-(2-(1H-indol-3-yl) ethyl)-2,6-diguanidino-N-(naphthalen-2-ylmethyl) hexanamide
(TFA salt) (20b)

51330779 NL
1003 20b 5.10E6
3 2-22_Pos_Full#1-5 RT:
90 002025 AV 5 T: FTMS +p
1 NS Full ms [100.00-2000.00]
804
709 Measured mass
o o
s 1
§ 607
= =
c 2|
3 -
£ 50
w
= |
g 7
= 40
30 51431108
20
10
gl 51234358 51284741 51388075 51467497 51831387 515188 51631081
513.30848 NL
1007 1.66E4
H Ca2a Has Ng O+H:
90 C29 Haz Ng Oy
5 p (gss,s 4:40) Chrg 1
= R:90256 Res Pur . @FAHM
70
] Calculated mass
80
50
40
] 51431134
a0
20
10
3 51531413
] 51631685
0 { AT O T RS T e e N S I I e ) S 7 O 5 ) [ 5 557 O e L LU A P L S T
5120 5125 5130 5135 5140 5145 5150 5155 5160 5165
miz
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HRMS of Tert-butyl(S)-(1-((2-(1H-indol-3-yl) ethyl) (naphthalen-2-ylmethyl) amino)-1-oxo-5-(3-
((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl) sulfonyl)guanidino) pentan-2-yl) carbamate

(21)

93142077

1004

: 93242362

=
T

o
T

R elative Abundance
=
=
1

] 93342706

93041230 93041228 931.93638 93294355 93369728

21

Measured mass

93442659

93542641 936 42758

93142113

E 93242425

307
93342542

e
(=3

=
P R W

=3

Calculated mass

93442643

93542174 936.42931 937 43108

9300 9305

310

LI

| |
9315 9320

RS, 153 L LA T B

T
925 9B0 95
mi

LI |
9340

$152

UL L

T

9350

TTroT P R R

LI |
9345 9355 90 985 9370

937 42877

NL:

T2HE7

2-29_a#275-404 RT.
122477 BVA2TT.FTMS +
pESIFulms
[150.0000-2000.0000]

hL:

1.18E4
CosHgNg0gS +H:
CasHaNg0sS 1

P (58, 3 40) Chry1

R: 90000 Res Py . @FYWHM



HRMS of (S)-N-(2-(1H-indol-3-yl) ethyl)-2-amino-N-(naphthalen-2-ylmethyl)-5-(3-((2,2,4,6,7-
pentamethyl-2,3-dihydrobenzofuran-5-yl) sulfonyl) guanidino)pentanamide (22)

- 70935239 22 N
] 17068
3 2344311361 RT,
%03 136067 AV T T-FTMS +
] Measured mass pESIFulms
803 [150,0000-2000.0000)
0]
B
[= ]
3 604
c 4
Bl
4 507 71035524
£ o
£
0 3
® 10
2]
109 71135881
3 7100127
A 70834227 709.00664 70959603 | 71070043 A?HS?SQS 235152 773018 7335317 11393830 71435740
i 709.35305 NL:
; 140E4
905 CngNsO‘S'*H:
3 CuHNg0451
80: P (58, s hd0) Chrg 1t
g R: 90000 Rees Puur . @FWWHM
709
603
50
] T10.35608 Calculated mass
40
ki
27
] 71135018
104
] 71235220 7133574 714 35844
GI|I|II|IIII|IIIl]lllI|I!ll]lIIIll[l'l]llll]Illl]ll[l]llll]llll'llll
080 7085 090 7095 700 MO TM0 TMS T200 M25 T30 T35 740
mé
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HRMS of (S)-N-(2-(1H-indol-3-yl) ethyl)-2-amino-5-guanidino-N-(naphthalen-2-ylmethyl)
pentanamide (TFA salt) (23)

457.27099 NL:
1007 272E8
7 23 2-40_Pos_Full_a#12-19 RT:
90 0.6671.07 AV 8T FTMS +p
] NS sid=35.00 Full ms
] [100.00-2000.00]
807
7] Measured mass
g 7
& 607
° -
c -
= -~
£ 50
)
= ol
& 3
=z 4
o 40
] 458.27360
3]
2]
10} 45741294 45813115 45027698
e} 45712002 )/ 45777246\ | 45840834 45883567 | 459.41464 460.28042 461.26521
o 457 27104 NL
10 1.71E4
] Ca7 Haz Ng O +H:
90 Caz Haz Ng Oy
] p(gss, s fp:40) Chrg 1
0] R: 90256 Res Pwr . @FWHM
7
60
] Calculated mass
0]
40
e 458.27399
2]
L=
] 459.27686
1 460.27965 461.28239
[ L (O U I e ) e B 7 () P R R R PR " [ PR T (R (R ] R e e PO (S g ) PR VIR PR [
4565 457.0 4575 458.0 4585 459.0 4595 460.0 4605 461.0

miz
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Relative Abundance

80

N m @ -
o [==] =1 o

T T T T O S A A A |

w
=1

(]
=1

=]
pr i liaaal

HRMS of N-benzyl-2-(1H-indol-3-yl) ethan-1-amine (24)

2511

260.23314 25069308

5412

25161641

25215718

25262231 253.16042

24

Measured mass

25416365

255.14842

=1
1?0

[}
o

[=]

[=]

2511

5428

25215766

253.16105
1

Calculated mass

25416445

255.16784

T
2500

AU

2505

BRI [

2510

LI I
2515

LI L |
2520 2825 2530

méz

S155

TT T 1]

LA I B
2535 2540 2545

LUSLEL I e e
2550

NL:

536E8

1-83_Pos_Full#-12 RT:
002067 AV12T:FTMS +p
NSI Fullms [100.00-2000.00]

NL:
194E4

CyHgNz2+H:

CrHaN2
p(yss,s h:40) Chrg 1
R:90562 Res Pwr. @FWHM



HRMS of Tert-butyl(2-((2-(1H-indol-3-yl)ethyl)(benzyl Jamino)-2-oxoethyl)carbamate (25)

Relative Abundance

o

w

[=]

-~

[=2]

53]

N

w

(]

o

w

=]

-~

[22]

53]

£

w

[N

43021020
iy 25
o]
o
] Measured mass
o]
o
o]
o
0 43121312
o
in 43150637
E 292 " 43221627
] 2922134 | 143072788 I 43321992 43822040 43515367 43622264 43710756
9 3302101
3 .
= Calculated mass
o]
o
0
o
o
0] 43121325
o
o
3 43221609
E 43321879 43822144 43522407 43522678 437.2300
T T T T 17 L o e L L o R L L
429 430 431 432 433 434 43 436 437
mfz

$156

NL:

5.39E8

1-85_Pos_Full#7-11 RT:
0.38-061 AVET.FTMS +p
NSI Full ms [100.00-2000.00]

NL:
1.77E4

C2aHza N3 O3 Hla:

C2aHz Nz 0z Nag

p (gss, s 4p:40) Chrg 1
R:90562 Res .Pwr . @FWHM



Relative Abundance

HRMS of N-(2-(1H-indol-3-yl) ethyl)-2-amino-N-benzylacetamide (26) (TFA salt)

2
30817577 6 NL
1007 35088
] 1-67_Pos_Fullé1-17 RT:
504 002096 AV 17 T: FTMS +p
] NS Full ms [100.00-2000.00]
803 Measured mass
70
60
50
40
30
3 309.17881
20—
104
i 30746827 30801842 | 0867722 |s0943sep 31018200 31118525 312.17000
308.17574 NL
100 1.88E4
E CoHz1N2 0 +H;
90 CeHzzNa 01
7 p(gss,s /p:40) Chrg 1
- R: 90562 Res Pwr . @FWHM
70
B0
] Calculated mass
50
a0
30
] 309.17912
20
104
J 3100220 31118516 31218720
L o I
3065 3070 3075 3080 3085 3090 3095 3100 3105 3110 315 3120 325
miz
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