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General synthetic procedures

General Procedure I: Alkylation of phenols (with ethyl bromoacetate)

To a stirred solution of the phenol (1 eq) in dry DMF (5 mL/mmol substrate) was added K2COs (3 eq), fol-
lowed by ethyl bromoacetate (1.3 eq) at room temperature and the reaction was allowed to stir at rt for 12 h.
The reaction mixture was diluted with EtOAc (2 x 50 mL), washed with water (2 x 50 mL), brine (2 x 50 mL)
and dried (MgSOs4). The solution was filtered, concentrated under vacuum and the residue was subjected to
silica gel flash column chromatography to afford the desired ester product.

General Procedure I1: Ester hydrolysis (with KOH)

To a stirred solution of the ester (1 eq) in ethanol (10 mL/mmol substrate) was added 7% KOH solution (5

mL/mmol) at rt and the reaction was allowed to stir at rt for 2 h. The reaction mixture was acidified with 1 M
HCI (25 mL) and extracted with EtOAc (2 x 25 mL). The combined organic extracts were washed with brine
(50 mL) and dried (MgSOs4). The solution was filtered, concentrated under vacuum to afford the acid product.
General Procedure I1I: Amide coupling

The amine (1.0 eq), carboxylic acid (1.0 eq), EDC.HCI (1.2 eq), HOBt (1.1 eq) and TEA (1 eq) were combined

in a dichloromethane/acetonitrile solution (10 mL/mmol amine) and stirred at rt for the specified time. The
solvent was removed (not required for < 5.0 mL dichloromethane/acetonitrile) and the residue was dissolved
in EtOAc (25 mL for reactions that contained < 1.0 mmol amine or 25 mL/mmol amine for larger scale reac-
tions). The organic solution was washed successively with aqueous HCI (1.0 M — 2 x 25 mL), saturated aque-
ous NaHCOs3 (3 x 25 mL) and brine (1 x 25 mL). The EtOAc solution was dried (MgSO4), filtered and con-
centrated. If necessary, the residue was subjected to further purification via flash chromatography over silica
gel to furnish the targeted amide product.

General Procedure IV: Copper-catalyzed azide-alkyne cycloaddition

To a stirred solution of the azide (1.0 eq) and alkyne (2.0 — 3.0 eq) in fert-butanol/water (4:1) at rt was added
CuS04-5H:20 (0.2 eq), followed by sodium ascorbate (0.4 eq). Stirring was continued at rt (unless noted oth-
erwise) for the specified time. Aqueous saturated NH4Cl solution (1 mL), then water (20 mL) was added, and
the mixture was extracted with EtOAc (20 mL for reactions that contained < 1.0 mmol azide or 20 mL/mmol
azide for larger scale reactions). The combined extracts were washed with water (2 x 25 mL), brine (2 x 25
mL) and dried (MgSQa4). The solution was filtered, concentrated under vacuum and the residue was subjected
to flash chromatography over silica gel to afford the desired 1,4-disubstituted 1,2,3-triazole product.

General Procedure V: Ruthenium-catalyzed azide-alkyne cycloaddition

To a stirred solution of the azide (1 eq) in dry 1,4-dioxane (2 mL/mmol substrate), in a dried flask equipped
with a condenser and under an atmosphere of nitrogen at room temperature, was added the alkyne (1.1 eq),
followed by pentamethylcyclopentadienylbis(triphenylphosphine)ruthenium (II) chloride (0.1 eq). The mix-

ture was stirred and heated at 70 °C for 12 h. The reaction mixture was cooled to room temperature and
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saturated aqueous NH4Cl solution (1 mL), then water (25 mL) was added, and the mixture was extracted with
EtOAc (2 x 25 mL). The combined extracts were washed with water (2 x 25 mL), brine (2 x 25 mL) and dried
(MgS0s4). The solution was filtered, concentrated under vacuum and the residue was subjected to flash chro-
matography over silica gel to afford the desired 1,5-disubstituted 1,2,3-triazole product.

General Procedure VI: Magnesium-promoted azide-alkyne cycloaddition

To a dried flask equipped with a condenser and containing a solution of EtMgCl (2 M in diethyl ether, 1.2 eq)
in dry THF (10 mL/mmol) under a nitrogen atmosphere at room temperature, was added dropwise, via a
syringe, the alkyne (1.1 eq). The mixture was stirred and heated at 50 °C for 30 min. The solution was cooled
to rt and a solution of the azide (1 eq) in dry THF (10 mL/mmol) was added dropwise over a period of 5 min
at rt. After a further 10 min, the reaction mixture was stirred and heated at 50 °C for 3-5 h. Aqueous saturated
NH4Cl solution (1 mL), then water (25 mL) was added, and the mixture was extracted with EtOAc (2 x 25
mL). The combined extracts were washed with water (2 x 25 mL), brine (2 x 25 mL) and dried (MgSOs4). The
solution was filtered, concentrated under vacuum and the residue was subjected to silica gel flash column
chromatography to afford the desired 1,5-disubstituted 1,2,3-triazole product.

General Procedure VII: Amine deprotection (N-Boc and/or N-Pbf removal)

The N-protected amine (1.0 eq) was dissolved in a CH2Cl2 (30 mL/mmol substrate) with magnetic stirring. If
the substrate molecule contained an N-Pbf moiety then H20 (20.0 eq) was also added to the solution. TFA
(30.0 mL/mmol substrate) was then added and the reaction mixture was stirred at rt overnight (> 16 h) followed
by removal of the solvent. The residue was dissolved in CH2Cl2 (30 mL/mmol substrate), an excess amount
of anhydrous HCI (2.0 M in Et20, 15 mL/mmol substrate, 30.0 eq) was added and the solvent was then re-
moved. The resulting residue was dissolved in a minimal volume of CH2Cl> (or MeOH) and excess Et2O (25
mL for < 0.1 mmol substrate) was added to precipitate the hydrochloride salt of the amine. The reaction mix-
ture was filtered, resulting filtrate was collected and concentrated, then triturated with Et2O (3 x 20 mL). The
product was collected by dissolution in MeOH; concentration followed by drying in vacuo gave the final mono
or di-hydrochloride salt as a thin, translucent film that was routinely scratched with a spatula into a fine hy-

groscopic powder or amorphous gum.

1. Synthesis of acid scaffolds 5, 6, 17, 18, 27 and 28.

1.1 Synthesis of acid scaffold 5
Ethyl 2-(2-iodophenoxy)acetate
4 Following General Procedure I, 1-iodophenol (5.00 g, 22.72 mmol), K2COs3 (9.42

©\ g, 68.18 mmol) and ethyl bromoacetate (4.93 g, 29.54 mmol) were stirred in dry
6

/ﬁf ~" DMF (40 mL) at rt for 16 h to give the ester 72 (6.52 g, 93%) as a pale brown oil
I
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after flash chromatography over SiO2 gel (EtOAc/n-hexane - 10:90). The spectroscopic data was found to be
in agreement with those previously reported.'TLC (EtOAc/n-hexane - 20:80): Rr= 0.6; '"H NMR (500 MHz,
CDCl) 6 7.78 (d,J=8.0 Hz, 1H, H6), 7.28-7.25 (m, 1H, H4), 6.78-6.71 (m, 2H, H3/HY), 4.67 (s, 2H, H1"),
4.25(q,J=17.0 Hz, 2H, OCH2CH3), 1.28 (t,J= 7.0 Hz, 3H, OCH2CH3); *C NMR (126 MHz, CDCl3) § 168.3
(C=0), 156.8 (C2), 139.7 (C6), 129.6 (C4), 123.6 (C5), 112.6 (C3), 86.5 (C1), 66.5 (C1"), 61.6 (OCH2CH3),
14.1 (OCH2CH3); IR (neat) Vmax 3480, 2984, 2940, 1743, 1621, 1501, 1461, 1448, 1379, 1350, 1293, 1209,
1152, 1104, 802, 763 cm’!; MS (ESI +ve) m/z 329 ([M + Na]", 100%).

Ethyl 2-(2-(4-isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetate

To a stirred solution of ethyl 2-(2-iodophenoxy)acetate (1.00 g, 3.26 mmol), 5-me-
thyl-1-hexyne (0.94 g, 9.80 mmol), Cul (0.12 g, 0.65 mmol), NaN3 (0.23 g, 3.59
mmol) and sodium ascorbate (0.26 g, 1.30 mmol) in DMSO (10 mL)/H20 (2 mL)
was added racemic trans-N,N'-dimethylcyclohexane-1,2-diamine (0.09 g, 0.65
mmol) at rt under nitrogen atmosphere. The reaction mixture was stirred and heated

at 75 °C for 16 h. The reaction was cooled to rt and aqueous saturated NH4Cl

solution (10 mL) was added and the mixture was extracted with EtOAc (2 x 50 mL).
The combined extracts were washed with water (50 mL), brine (50 mL) and dried (MgSQa4). The solution was
filtered, concentrated under vacuum and the residue was subjected to silica gel flash column chromatography
over silica gel (EtOAc/n-hexane - 10:90 — 100:0) to afford titled compound (0.91 g, 87%) as a yellow waxy
solid. TLC (EtOAc/n-hexane - 20:80); Rr= 0.5; '"H NMR (500 MHz, CDCl3) & 8.16 (s, 1H, H5), 7.87 (d, J =
7.5 Hz, 1H, H6"), 7.35 (apparent t, /= 7.5 Hz, 1H, H4"), 7.13 (apparent t, J= 7.5 Hz, 1H, H5'), 6.96 (d,J= 7.5
Hz, 1H, H3"), 4.68 (s, 2H, H1™), 4.25 (q, J = 7.0 Hz, 2H, OCH2CH3), 2.81 (t,J = 7.5 Hz, 2H, H1"), 1.70-1.61
(m, 3H, H2"/H3"), 1.29 (t, J = 7.5 Hz, 3H, OCH2CH3), 0.96 (d, J = 6.0 Hz, 6H, H4"/H5"); '3C NMR (126
MHz, CDCl3) 6 168.0 (C=0), 149.0 (C2"), 148.1 (C4), 129.4 (C4"), 127.2 (C6"), 125.4 (C5"), 123.1 (C5), 122.4
(C3", 113.3 (C1"), 65.9 (C1™), 61.6 (OCH2CH3), 38.5 (C2"), 27.7 (C1"), 23.7 (C3"), 22.4 (C4"/C5"; Observed
by gHMBC), 14.1 (OCH2CH3); IR (neat) Vmax 2957, 2870, 1755, 1601, 1548, 1509, 1466, 1379, 1296, 1230,
1203, 1167, 1129, 1073, 977, 758 cm™'; MS (ESI +ve) m/z 318 (M + H]", 100%); HRMS (ESI +ve TOF)
calcd for C17H24N303 318.1818, found 318.1831 ([M + H]").
2-(2-(4-Isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetic acid (5)

" Following General Procedure II, ethyl 2-(2-(4-isopentyl-1H-1,2,3-triazol-1-yl)phe-
o noxy) acetate (0.90 g, 2.84 mmol) and 7% KOH solution (3 mL) were stirred in ethanol
* Y, o (10 mL) at rt for 2 h to give the acid 5 (0.71 g, 85%) as a white solid. M.P: 118 - 120

°C. TLC (EtOAc/n-hexane - 100:0): Rr=0.2; 'H NMR (500 MHz, CDCl3) § 9.36 (brs,
1H, COOH), 8.19 (s, 1H, H5), 7.77 (d, J= 7.5 Hz, 1H, H6"), 7.39 (apparent t, J = 7.5
Hz, 1H, H4"), 7.13 (apparent t, /= 7.5 Hz, 1H, HS"), 7.04 (d, /= 7.5 Hz, 1H, H3"), 4.76
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(s, 2H, HI™), 2.80 (t, J = 7.5 Hz, 2H, H1"), 1.64-1.59 (m, 3H, H2"/H3"), 0.92 (d, J = 5.5 Hz, 6H, H4"/H5");
13C NMR (126 MHz, CDCl3) § 170.8 (C=0), 149.4 (C2"), 147.9 (C4), 130.2 (C4'), 126.7 (C6"), 125.4 (C5"),
123.7 (C5), 122.5 (C3'), 113.6 (C1"), 65.9 (C1™), 38.3 (C2"), 27.7 (C1"), 23.2 (C3"), 22.4 (C4"/5"; Observed
by gHMBCQ); IR (neat) Vmax 3160, 2955, 2930, 1737, 1602, 1505 1471, 1439, 1294, 1219, 1181, 1129, 1065,
835, 753 cm’'; MS (ESI +ve) m/z 290 ([M + H]", 100%); HRMS (ESI +ve TOF) caled for CisH20N30s
290.1505, found 290.1513 ([M + H]").

1.2 Synthesis of acid scaffold 6
Ethyl 2-(2-azidophenoxy)acetate
To a stirred solution of ethyl 2-(2-iodophenoxy)acetate (1.00 g, 3.26 mmol), Cul
(0.06 g, 0.32 mmol), NaN3 (0.24 g, 3.59 mmol) and sodium ascorbate (0.06 g, 0.32
6©\O/\( O~ mmol) in DMSO (10 mL)/H20 (2 mL) was added racemic trans-N,N'-dimethylcy-
Na clohexane-1,2-diamine (0.07 g, 0.49 mmol) at rt under nitrogen atmosphere. The
reaction mixture was stirred and heated at 80 °C for 5 h. The reaction was diluted with water (100 mL) and
extracted with EtOAc (2 x 100 mL). The combined extracts were washed with water (100 mL), brine (50 mL)
and dried (MgSOs4). The solution was filtered, concentrated under vacuum and the residue was subjected to
silica gel flash column chromatography over silica gel (EtOAc/n-hexane - 10:90 — 100:0) to afford the titled
compound (0.51 g, 70%) as a yellow waxy solid. TLC (EtOAc/CH2Cla2/n-hexane — 10:10:80); Rr = 0.5; 'H
NMR (400 MHz, CDCl3) ¢ 7.08-6.95 (m, 3H, H4/H5/H6), 6.81 (dd, J = 8.1, 1.3 Hz, 1H, H3), 4.67 (s, 2H,
H1'), 4.26 (q,J = 7.1 Hz, 2H, OCH>CH3), 1.28 (t,J= 7.1 Hz, 3H, OCH2CH3); *C NMR (101 MHz, CDCl3)
0 168.3 (C=0), 150.2 (C2), 129.1 (C1), 125.4 (C6), 122.6 (C4), 120.7 (C5), 113.8 (C3), 66.2 (C1"), 61.4
(OCH2CH3), 14.12 (OCH2CH3); IR (neat) Vmax 2984, 2116, 1756, 1738, 1592, 1495, 1473, 1454, 1379, 1297,
1199, 1106, 1072, 1020, 749 cm™'; MS (ESI +ve) m/z 194 (IM + H — N2]*, 100%).
Ethyl 2-(2-(5-isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetate

4 Following General Procedure V, ethyl 2-(2-azidophenoxy)acetate (0.53 g, 2.40

. 2vo/lkﬂ/ov mmol), 5-methyl-1-hexyne (0.46 g, 4.80 mmol) and pentamethylcyclopentadi-

1 N1‘ v 0 enylbis(triphenylphosphine)ruthenium(II) chloride (0.19 g, 0.24 mmol) were stirred

Ni\\l /5 and heated in 1,4-dioxane at 70 °C for 12 h to give the titled ester (0.28 g, 37%) as
4 "

5 N a pale-yellow oil after flash chromatography over silica gel (EtOAc/n-hexane -

20:80). TLC (EtOAc/n-hexane — 50:50): Rt = 0.3; '"H NMR (400 MHz, CDCl3) &
7.55 (s, 1H, H4), 7.46 (apparent t, /= 6.8 Hz, 1H, H4"), 7.37 (d, /= 6.4 Hz, 1H, H6'"), 7.14 (apparent t, J = 6.4
Hz, 1H, HS"), 6.92 (d, J= 6.8 Hz, 1H, H3"), 4.55 (s, 2H, H1™), 4.20 (q, J = 5.6 Hz, 2H, OCH2CH3), 2.64-2.56
(m, 2H, H1"), 1.56-1.42 (m, 3H, H2"/H3"), 1.24 (t, J = 5.6 Hz, 3H, OCH2CH3), 0.81 (d, J = 5.2 Hz, 6H,
H4"/H5"); 3C NMR (101 MHz, CDCl3) § 168.1 (C=0), 152.6 (C2"), 140.6 (C5), 131.5 (C4), 131.5 (C4",
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129.2 (C6'"), 125.8 (C1"), 122.2 (C5"), 113.2 (C3"), 65.7 (C1™), 61.6 (OCH2CH3), 37.0 (C2"), 27.6 (C1"), 22.3
(C4"/C5"), 21.2 (C3"), 14.2 (OCH2CH3); IR (neat) vmax 2957, 2935, 2870, 1755, 1602, 1509, 1466, 1445,
1381, 1369, 1295, 1203, 1167, 1129, 1073, 1025, 977, 757 cm’!; MS (ESI +ve) m/z 340 (M + Na]*, 100%);
HRMS (ESI +ve TOF) calcd for C17H23N303Na 340.1637, found 340.1638 ([M + Na]").
2-(2-(5-Isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetic acid (6)

Following General Procedure II, ethyl 2-(2-(5-isopentyl-1H-1,2,3-triazol-1-yl)phe-
noxy)acetate (0.28 g, 0.88 mmol) and 7% KOH solution (4 mL) were stirred in ethanol

5 ._OH . | .
1 O/ﬁ}/ (4 mL) at rt for 2 h to give the product acid 6 (0.21 g, 78%) as a pale brown solid. M.P:
1 ’
\’N/ z O 128-130 °C. TLC (EtOAc/n-hexane - 100:0): Rf=0.2; 'H NMR (500 MHz, CDCl3) §
N—"4 3" 8.10 (brs, 1H, COOH), 7.62 (s, 1H, H4), 7.49 (apparent t, J = 8.0 Hz, 1H, H4"), 7.35

»

(d, J=17.5 Hz, 1H, H6"), 7.15 (apparent t, J = 7.5 Hz, 1H, HS"), 7.03 (d, J = 8.0 Hz,
1H, H3"), 4.64 (s, 2H, H1"M), 2.61 (t, J = 7.5 Hz, 2H, H1"), 1.56-1.42 (m, 3H, H2"/H3"), 0.81 (d, J = 6.5 Hz,
6H, H4"/H5"); 1*C NMR (126 MHz, CDCl3) & 170.6 (C=0), 152.4 (C2"), 140.6 (C5), 131.9 (C4), 131.6 (C4"),
128.5 (C6"), 125.6 (C1"), 122.6 (C5"), 114.1 (C3"), 66.0 (C1™), 37.1 (C2"), 27.6 (C1"), 22.3 (C4"/C5"; Observed
by gHMBC), 21.3 (C3"); IR (neat) Vmax 2960, 2929, 2871, 1722, 1602, 1509, 1465, 1371, 1296, 1231, 1164,
1110, 1072, 995, 840, 760 cm™'; MS (ESI +ve) m/z 328 ([M + K], 100%), 290 ([M + H]*, 60%); HRMS (ESI
+ve TOF) calcd for C1sH19N30O3Na 312.1324, found 312.1329 ([M + Na]").

1.3 Synthesis of acid scaffold 17
Ethyl 2-((1-iodonaphthalen-2-yl)oxy)acetate
Following General Procedure I, 1-iodonaphthol (1.00 g, 3.70 mmol), K2CO3

4
6 (1.53 g, 11.11 mmol) and ethyl bromoacetate (0.80 g, 4.81 mmol) were stirred
! O/ﬁf ~" in DMF (8 mL) at rt for 16 h to give the titled ester (0.68 g, 52%) as a pale

I yellow waxy solid after flash chromatography over silica gel (EtOAc/n-hexane
- 10:90). TLC (EtOAc/n-hexane - 20:80): Rr = 0.6; '"H NMR (400 MHz, CDCls) § 8.16 (d, J = 7.2 Hz, 1H,
HS), 7.78 (d, /= 7.2 Hz, 1H, HS), 7.72 (d, J = 8.0 Hz, 1H, H4), 7.54 (t, J= 7.2 Hz, 1H, H7), 7.39 (t,J= 7.2
Hz, 1H, H6), 7.08 (d, J = 8.0 Hz, 1H, H3), 4.80 (s, 2H, H1"), 4.27 (q, /= 5.6 Hz, 2H, OCH2CH3), 1.29 (t, J =
5.6 Hz, 3H, OCH2CH3); '*C NMR (101 MHz, CDCl3) § 168.7 (C=0), 155.6 (C2), 135.8 (C8a), 131.7 (C4a),
130.6 (C4), 130.5 (C8), 128.4 (C7), 128.3 (C5), 121.1 (C6), 114.4 (C3), 89.47 (C1), 67.6 (Cl"), 61.7
(OCH2CH3) 14.3 (OCH2CH3); IR (neat) Vmax 2981, 1756, 1622, 1593, 1502, 1462, 1349, 1291, 1200, 1151,
1134, 1096, 1028, 801, 764, 747 cm™'; MS (ESI +ve) m/z 379 (IM + Na]", 100%); HRMS (ESI +ve TOF)

calcd for C14H1303Nal 378.9807, found 378.9801 ([M + Na]").
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Ethyl 2-((1-(4-isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetate
To a stirred solution of ethyl 2-(2-iodophenoxy)acetate (0.20 g, 0.54 mmol),

43’ '
& 5-methyl-1-hexyne (0.16 g, 1.64 mmol), Cul (0.02 g, 0.11 mmol), NaN3 (0.04
7 2 ! Ov
8a' T O/ﬁf g, 0.60 mmol) and sodium ascorbate (0.04 g, 0.22 mmol) in DMSO (2.5 mL)
1
O

- H20 (0.5 mL) was added racemic trans-N,N'-dimethyl cyclohexane-1,2-dia-
mine (0.016 g, 0.11 mmol) at rt under a nitrogen atmosphere. The reaction

mixture was stirred and heated at 75 °C for 16 h. The reaction was cooled to

rt and aqueous saturated NH4Cl solution (3 mL) was added and the mixture
was extracted with EtOAc (2 x 25 mL). The combined extracts were washed with water (25 mL), brine (25
mL) and dried (MgSOa4). The solution was filtered, concentrated under vacuum and the residue was subjected
to silica gel flash column chromatography (EtOAc/n-hexane - 10:90 — 100:0) to afford the titled compound
(0.05 g, 25%) as a yellow waxy solid. TLC (EtOAc/n-hexane - 33:67); Rr = 0.4; 'H NMR (400 MHz, CDCls)
0797 (d,J="7.2 Hz, 1H, HY"), 7.84 (d, J= 6.4 Hz, 1H, H5"), 7.67 (s, 1H, H5), 7.49-7.41 (m, 2H, H6'/HT"),
7.27-7.25 (m, 2H, H3'/H4"), 4.67 (s, 2H, H1"), 4.22 (q, J = 5.6 Hz, 2H, OCH2CH3), 2.89 (t, J = 5.6 Hz, 2H,
H1"), 1.73-1.67 (m, 3H, H2"/H3"), 1.26 (t, J = 5.6 Hz, 3H, OCH20CH3), 0.99 (d, J = 4.0 Hz, 6H, H4"/H5");
3C NMR (101 MHz, CDCl3) § 168.5 (C=0), 150.5 (C2"), 148.1 (C8a'), 131.6 (C4), 131.3 (C4a"), 129.5 (C4"),
128.5 (C5"), 127.9 (C7"), 125.3 (C8"), 124.7 (C6"), 122.1 (C5), 121.3 (C3"), 114.3 (C1"), 66.7 (C1™), 61.6
(OCH2CH3), 38.6 (C2"), 27.9 (C1"), 23.8 (C3"), 22.5 (C4"/C5"; Observed by gHMBC), 14.2 (OCH2CH3s); IR
(neat) Vmax 2954, 2928, 2868, 1748, 1632, 1600, 1513, 1483, 1454, 1430, 1366, 1288, 1206, 1150, 1117, 1087,
1042, 806, 749 cm!; MS (ESI +ve) m/z 390 ([M +Na]*, 100%); HRMS (ESI +ve TOF) calcd for C21H26N303
368.1974, found 368.1985 ([M + H]").
2-((1-(4-Isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetic acid (17)

Following General Procedure II, ethyl 2-((1-(4-isopentyl-1H-1,2,3-triazol-1-
yl)naphthalen-2-yl)oxy)acetate 76 (0.07 g, 0.19 mmol) and 7% KOH solution
(0.5 mL) were stirred in ethanol (2 mL) at rt for 2 h to give after acidification the
acid 54 (0.04 g, 62%) as a white solid. M.P: 152 — 154 °C. TLC (EtOAc/n-hexane
- 100:0): Rr=0.2; 'H NMR (500 MHz, CDCl3) § 8.00 (d, J = 9.0 Hz, 1H, HS"),
7.88 (d,J=17.5Hz, 1H, H5"), 7.69 (s, 1H, H5), 7.54-7.46 (m, 2H, H6'/H7"), 7.47-
7.29 (m, 2H, H3'/H4"), 4.78 (s, 2H, H1"), 2.91-2.87 (m, 2H, H1"), 1.71-1.68 (m,
3H, H2"/H3"), 0.98 (d, J = 6.0 Hz, 6H, H4"/H5"), COOH resonance was not observed; *C NMR (126 MHz,
CDCl) & 170.6 (C=0), 150.4 (C2'), 148.4 (C8a'), 132.2 (C4), 130.7 (C4a"), 129.6 (C4"), 128.8 (C5"), 128.2
(C7"), 125.6 (C8"), 124.9 (C6"), 121.7 (C5), 120.9 (C3"), 114.4 (C1"), 66.8 (C1™), 38.5 (C2"), 28.0 (C1"), 23.7
(C3"), 22.6 (C4"/C5"; Observed by gHMBC); IR (neat) Vmax 3147, 2954, 2929, 2868, 1731, 1631, 1600, 1514,
1483, 1429, 1366, 1284, 1213, 1151, 1118, 1087, 1062, 923, 806, 748 cm™'; MS (ESI +ve) m/z 362 ([M +
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Nal’, 40%), 340 ([M + H]*, 100%); HRMS (ESI +ve TOF) calcd for Ci9H22N303 340.1661, found 340.1667
(IM + H]).

1.4 Synthesis of acid scaffold 18
2-Methoxy-1-nitronaphthalene’
4 To an ice-cold solution of 2-methoxynaphthalene (3.00 g, 18.96 mmol) in acetic anhy-
6 , dride (35 mL) was added fuming HNOs3 (1.32 g, 20.85 mmol) dropwise at 0 °C. The
8aYy; O°  mixture was stirred at rt for 1 h and placed in a freezer for 16 h. The deposited crystals
were filtered, washed with acetic anhydride, water and dried under vacuum for 3 h to
afford the titled nitro compound (0.86 g, 22%) as a yellow solid. TLC (EtOAc/n-hexane - 20:80): Rf = 0.5;
The spectroscopic data were found to be in agreement with that previously reported.”? 'H NMR (400 MHz,
CDCl3) 6 7.96 (d, J=8.2 Hz, 1H, HS), 7.84 (d, J=9.1 Hz, 1H, H4), 7.68 (dd, J = 8.5, 0.8 Hz, 1H, HS), 7.61-
7.57 (m, 1H, H7), 7.47-7.43 (m, 1H, H6), 7.34 (d, J = 9.1 Hz, 1H, H3), 4.03 (s, 3H, OMe); *C NMR (101
MHz, CDCIl3) 6 148.6 (C2), 132.1 (C8a), 129.1 (C4), 128.2 (C4a), 128.1 (C7), 128.0 (8), 125.6 (C6), 125.1
(C1), 120.4 (C5), 113.0 (C3), 57.0 (OMe); IR (neat) Vmax 3030, 2944, 2846, 1636, 1602, 1515, 1459, 1436,
1357, 1280, 1259, 1220, 1155, 1079, 809, 795 cm™'; MS (ESI +ve) m/z 204 (IM + H]", 100%).
2-Methoxynaphthalen-1-amine>*
Iron powder (0.14 g, 0.49 mmol) was added to a stirred solution of 2-methoxy-1-ni-

4

4a
6 OO ) tronaphthalene (0.10 g, 0.49 mmol) in EtOH:H20:AcOH (2 mL : 1 mL : 2 mL) at rt and

7 ~ . . . . . .
827 O the mixture was sonicated for 2 h. The reaction was basified with aqueous KOH solution

NH (3 mL) and extracted with EtOAc (2 x 25 mL). The combined extracts were washed with
water (25 mL), brine (25 mL) and dried (MgSOa4). The solution was filtered, concentrated under vacuum and
the residue was subjected to silica gel flash column chromatography (EtOAc/n-hexane - 10:90 — 100:0) to
afford the titled compound (0.07 g, 82%) as a brown oil. TLC (EtOAc/n-hexane - 20:80); Rr= 0.5; The spec-
troscopic data were found to be in agreement with those previously reported.’ 'TH NMR (400 MHz, CDCl3) &
7.76-7.73 (m, 2H, H8/HS), 7.43-7.39 (m, 1H, H7), 7.33-7.29 (m, 2H, H4/H6), 7.22 (d, J = 8.8 Hz, 1H, H3),
4.22 (brs, 2H, NH2), 3.95 (s, 3H, OMe); *C NMR (101 MHz, CDCl3) § 142.5 (C2), 129.5 (C4), 129.4 (C4a),
128.3 (C8a), 125.0 (C5), 123.9 (C7), 123.5 (C8), 120.2 (C1), 118.4 (C6), 113.5 (C3), 56.7 (OMe); IR (neat)
Vmax 3452, 3366, 2936, 2837, 1683, 1609, 1513, 1475, 1407, 1268, 1242, 1097, 1047, 794, 744 cm™'; MS (ESI
+ve) m/z 174 (IM + H], 60%), 142 (60%), 91 (100%).
1-Azido-2-methoxynaphthalene
A solution of NaNOz2 (0.04 g, 0.60 mmol) in H20 (0.5 mL) was added dropwise to a
6 O stirred suspension of 2-methoxynaphthalen-1-amine (0.07 g, 0.40 mmol) in 3 N HCI so-
8a Y] 20/ lution (2 mL) at 0 °C and stirring at 0 °C was continued for 15 min. Then NaNs3 (0.05 g,
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0.80 mmol) in H20 (0.5 mL) was added at 0 °C and after 10 min the mixture was continued stirring at rt for 3
h. The reaction was diluted with water (10 mL) and extracted with EtOAc (2 x 20 mL). The combined extracts
were washed with water (20 mL), brine (20 mL) and dried (MgSO4). The solution was filtered, concentrated
under vacuum and the residue was subjected to silica gel flash column chromatography (EtOAc/n-hexane -
5:95 — 100:0) to afford titled azide (0.025 g, 31%) as a brown waxy solid. TLC (EtOAc/n-hexane — 20:80);
Rr=0.7; '"H NMR (400 MHz, CDCl3) § 8.07 (dd, J = 8.5, 1.0 Hz, 1H, H8), 7.72 (d, J= 8.2 Hz, 1H, H5), 7.62
(d, /=9.0 Hz, 1H, H4), 7.47-7.43 (m, 1H, H7), 7.37-7.33 (m, 1H, H6), 7.23 (d, J= 9.0 Hz, 1H, H3), 4.01 (s,
3H, OMe); *C NMR (101 MHz, CDCls) & 150.3 (C2), 129.3 (C8a), 127.7 (C4), 127.5 (C4a), 126.5 (C5),
125.6 (C8), 124.4 (C7), 122.4 (C1), 121.4 (C6), 114.0 (C3), 57.1 (OMe); IR (neat) Vmax 3058, 3005, 2938,
2841, 2103, 2045, 1591, 1507, 1441, 1375, 1290, 1146, 1084, 1017, 912, 806, 747 cm'; MS (ESI +ve) m/z
172 (IM + H - N2]", 100%).

S-Isopentyl-1-(2-methoxynaphthalen-1-yl)-1H-1,2,3-triazole

Following General Procedure VI, 1-azido-2-methoxynaphthalene (0.05 g, 0.25

43

6' , mmol) was treated with 5-methyl-1-hexyne (0.03 g, 0.27 mmol) and EtMgC1 (0.03 g,

r 8a' Y7 o~ 0.3 mmol; 2 M in Et20) in dry THF (2 mL) at 50 °C for 3 h to give the triazole product
Nt

(EtOAc/n-hexane - 20:80). TLC (EtOAc/n-hexane - 20:80): Rr = 0.3; 'H NMR (400
MHz, CDCls) 6 8.03 (d,/J=9.1 Hz, 1H, H8'"), 7.85 (dd, J= 7.4, 2.0 Hz, 1H, H5"), 7.71
(s, 1H, H4), 7.45-7.37 (m, 3H, H6', H7' and H4"), 6.97 (d, J= 9.0 Hz, 1H, H3"), 3.87 (s, 3H, OMe), 2.45-2.34
(m, 2H, H1"), 1.47-1.35 (m, 3H, H2" and H3"), 0.73 (d, J= 7.9 Hz, 3H, H5"), 0.72 (d, J= 7.9 Hz, 3H, H4");
3C NMR (101 MHz, CDCl3) § 152.7 (C2"), 140.7 (C5), 132.0 (C8a'), 131.6 (C4), 131.4 (C4a"), 128.7 (C4"),
128.3 (C5"), 127.9 (C7"), 124.6 (C8"), 121.2 (C6"), 117.9 (C3"), 113.1 (C1"), 56.5 (OMe), 36.7 (C2"), 27.2 (C1"),
22.08 (C5M), 22.07 (C4"), 20.8 (C3"); IR (neat) Vmax 2954, 2868, 1630, 1599, 1507, 1457, 1275, 1255, 1064,
1040, 809, 748 cm™!; MS (ESI +ve) m/z 318 (IM + Na]", 50%), 296 (M + H]", 100%); HRMS (ESI +ve TOF)
calcd for C1sH22N30 296.1763, found 296.1750 ([M + HJ").
1-(5-Isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-ol

N pe (0.06 g, 81%) as a pale brown waxy solid after flash chromatography over silica gel
N~ [o
5

4"

BBr3 (0.13 g, 0.51 mmol) was added dropwise to a stirred solution of 5-isopentyl-1-

, 43
6 OO , (2-methoxynaphthalen-1-yl)-1H-1,2,3-triazole (0.05 g, 0.17 mmol) in CH2Cl2 (1 mL)
’ 8a'Y; OH at -78 °C and after 30 min the mixture was allowed to stir at rt for 36 h. The reaction
1 "
N’N s 1 was quenched with MeOH (0.5 mL), diluted with EtOAc (25 mL), washed with water

N—"4 3" (25 mL), brine (25 mL) and dried (MgSOs). The solution was filtered, concentrated
under vacuum and the residue was subjected to silica gel flash column chromatog-
raphy (EtOAc/n-hexane - 20:80 — 100:0) to afford titled phenol (0.04 g, 82%) as a pale brown solid. M.P:
164 - 166 °C. TLC (EtOAc/n-hexane — 40:60); Rr= 0.5; '"H NMR (400 MHz, CDCI3) § 10.31 (brs, 1H, OH),
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7.78-7.74 (m, 2H, H8'/HS"), 7.62 (s, 1H, H4), 7.44 (d, J = 8.5 Hz, 1H, H4"), 7.38-7.29 (m, 2H, H7'/H6"), 6.84
(d, J=8.5 Hz, 1H, H3"), 2.52-2.32 (m, 2H, H1"), 1.42-1.24 (m, 3H, H2"/H3"), 0.69 (d, J = 6.2 Hz, 3H, H5"),
0.65 (d, J = 6.2 Hz, 3H, H4"); 3C NMR (101 MHz, CDCl3) § 151.6 (C2"), 141.5 (C5), 131.9 (C8a'), 131.4
(C4), 131.2 (C4a'), 128.3 (C4"), 128.0 (C5"), 127.9 (C7"), 123.8 (C8"), 120.4 (C6"), 119.1 (3"), 115.0 (C1"), 36.5
(C2"),27.2(C1"),22.0 (C4"/C5"),20.8 (C3"); IR (neat) Vmax 3061, 2957, 2869, 1638, 1583, 1512, 1440, 1360,
1287, 1245, 1149, 997, 951, 818, 749 cm!; MS (ESI +ve) m/z 304 (M + Na]*, 100%); HRMS (ESI +ve TOF)
calcd for C17H20N30 282.1606, found 282.1602 ([M + H]").
Ethyl 2-((1-(5-isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetate
, Following General Procedure I, 1-(5-isopentyl-1H-1,2,3-triazol-1-yl)naph-
& . thalen-2-o0l (0.04 g, 0.14 mmol), K2CO3 (0.06 g, 0.42 mmol) and ethyl bro-
2 1
! 8a' Ty O/\[fov moacetate (0.03 g, 0.18 mmol) were stirred in DMF (1 mL) at rt for 16 h to
N s give the ester product (0.03 g, 58%) as a pale brown oil after flash chroma-
N4 3 tography over silica gel (EtOAc/n-hexane - 20:80). TLC (EtOAc/n-hexane -
40:60): Rr=0.6; 'H NMR (400 MHz, CDClI3) 6 8.00 (d, /= 7.2 Hz, 1H, HS"),
7.86 (dd, J=7.3,2.0 Hz, 1H, HS'), 7.71 (s, 1H, H4), 7.46-7.40 (m, 2H, H6'/H7"), 7.24 (d, J= 8.5 Hz, 1H, H4"),
7.02 (d, J = 8.5 Hz, H3"), 4.66 (ABq, J = 19.0 Hz, 2H, H1"), 4.22 (q, J = 5.6 Hz, 2H, OCH2CH3), 2.63-2.55
(m, 1H, H1"), 2.44-2.38 (m, 1H, H1"), 1.48-1.41 (m, 3H, H2"/H3"), 1.24 (t, J = 5.6 Hz, 3H, OCH2CH3), 0.75
(d, J = 5.1 Hz, 3H, H5"), 0.72 (d, J = 5.0 Hz, 3H, H4"); °C NMR (101 MHz, CDCl3) § 168.2 (C=0), 151.0
(C2), 141.2 (C5), 131.9 (C8a'), 131.6 (C4), 131.4 (C4"), 129.3 (C4a'), 128.4 (C5"), 127.9 (C7"), 125.1 (C8"),
121.5 (C6"), 118.9 (C3"), 113.8 (C1"), 66.2 (C1™), 61.5 (OCH2CH3), 36.6 (C2"), 27.3 (C1"), 22.1 (C5"), 22.0
(C4"), 20.8 (C3"), 14.1 (OCH2CH3); IR (neat) Vmax 2956, 2930, 2869, 1752, 1631, 1600, 1512, 1483, 1292,
1202, 1152, 1095, 1025, 808, 749 cm™!'; MS (ESI +ve) m/z 390 ([M + Na]*, 100%); HRMS (ESI +ve TOF)
calcd for C21H26N303 368.2356, found 368.2363 ([M + H]").
2-((1-(5-Isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetic acid (18)
" Following General Procedure II, ethyl 2-((1-(5-isopentyl-1H-1,2,3-triazol-1-
6 OO s T o yl)naphthalen-2-yl)oxy)acetate (0.28 g, 0.76 mmol) and 7% KOH solution (3
O

v mL) were stirred in ethanol (3 mL) at rt for 2 h to give the acid product (0.22 g,

N\?N e L © 85%) as a white solid. M.P: 148 - 150 °C. TLC (EtOAc/n-hexane - 100:0): Ry =
N‘Zj{ 0.2; 'H NMR (400 MHz, CDCl3) 8 8.01 (d, J = 9.0 Hz, 1H, H8'), 7.88-7.86 (m,

v 1H, H5'), 7.75 (s, 1H, H4), 7.49-7.42 (m, H6VHT"), 7.30 (d, J = 8.5 Hz, 1H, H4'),
7.01 (d, J = 8.5 Hz, 1H, H3"), 4.72 (s, 2H, H1™), 4.59 (brs, 1H, COOH), 2.57-2.49 (m, 1H, H1"), 2.44-2.37
(m, 1H, H1"), 1.46-1.33 (m, 3H, H2"/H3"), 0.72 (d, J = 6.2 Hz, 3H, H5"), 0.70 (d, J = 6.1 Hz, 3H, H4"); 13C
NMR (101 MHz, CDCI3) 8 170.4 (C=0), 151.1 (C2'), 141.6 (C5), 132.3 (C8a"), 131.2 (C4), 1312 (4, 129.3

(C4a), 128.6 (C5'), 128.1 (C7"), 125.2 (C8"), 121.3 (C6'), 118.6 (3", 113.9 (C1'), 66.2 (C1™), 36.5 (C2"), 27.2
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(C1"), 22.0 (C4"/C5"), 20.9 (C3"); IR (neat) Vmax 2956, 2935, 2869, 1738, 1631, 1601, 1513, 1484, 1428, 1277,
1218, 1152, 1093, 811, 751 cm™'; MS (ESI +ve) m/z 362 ([M + Nal", 30%), 340 ([M + H]*, 100%); HRMS
(ESI +ve TOF) calcd for C1oH2oN303 340.1661, found 340.1666 ([M + H]").

1.7 Synthesis of acid scaffold 27

2-(1-Benzyl-1H-1,2,3-triazol-4-yl)phenol

Following General Procedure IV, benzyl azide (1.00 g, 7.51 mmol, 0.5 M in CH2Cl),
2-ethynylphenol (0.89 g, 7.51 mmol), CuSO4-5H20 (0.37 g, 1.50 mmol) and sodium
ascorbate (0.59 g, 3.01 mmol) were stirred in --BuOH (10 mL) and H20 (2.5 mL) at rt
for 12 h to give the triazole product (1.51 g, 80%) as a translucent tan gum after flash
chromatography over silica gel (EtOAc/n-hexane - 20:80). TLC (EtOAc/n-hexane -
40:60): Rr=0.6; 'H NMR (500 MHz, CDCl3) & 10.82 (brs, 1H, -OH), 7.72 (s, 1H, H5),
7.41-7.39 (m, 3H, H6', H3"/H5"), 7.34-7.30 (m, 3H, H2"/H4"/H6"), 7.23 (apparent t, J = 8.0 Hz, 1H, H4"),
7.04 (d,J=8.0 Hz, 1H, H3"), 6.85 (apparent t, /= 8.0 Hz, 1H, H5"), 5.59 (s, 2H, CH2Ph); 3C NMR (126 MHz,
CDCI) 8 156.0 (C2'"), 148.3 (C4), 134.2 (C1"), 129.9 (C4"), 129.4 (C3"/C5"), 129.2 (C2"/C6"), 128.3 (C6"),
125.9 (C5), 119.5 (C4"), 118.8 (C5"), 117.8 (C1"), 114.0 (C3"), 54.7 (CH2Bn); IR (neat) Vmax 3021, 3138, 3033,
1617, 1580, 1478, 1449, 1356, 1277, 1247, 1235, 1213, 1157, 1071, 1056, 1033, 728, 692, 653 cm™'; MS (ESI
+ve) m/z 252 (M + H]", 100%) ; HRMS (ESI +ve TOF) caled for C1sH14N30 252.1137, found 252.1136
(IM+H].

2-(2-(1-Benzyl-1H-1,2,3-triazol-4-yl)phenoxy)acetic acid (27)

To a stirred solution of 2-(1-benzyl-1H-1,2,3-triazol-4-yl)phenol (1.50 g, 5.97 mmol)
in dry THF (10 mL) was added K2COs3 (2.47 g, 17.92 mmol), followed by bromoacetic
acid (1.24 g, 8.95 mmol) at rt and the reaction was stirred and heated at 80 °C for 12

h. The reaction mixture was cooled to rt, diluted with water (50 mL) and extracted
with Et2O (50 mL). The aqueous layer was cooled to 0 °C, acidified with 1 M HCI
solution (25 mL) and the resultant white color precipitate was filtered and dried under
vacuum to afford the acid product (1.56 g, 80%) as a white solid. M.P: 138 - 140 °C. TLC (MeOH/CH2Cl2 -
10:90): Rr=0.5; '"H NMR (500 MHz, CDCl3) & 8.64 (s, 1H, H5), 8.23 (d, J= 8.0 Hz, 1H, H6"), 7.40-7.33 (m,
5H, H2"'/H3"/H4"/H5"/H6™), 7.30 (apparent t, J = 8.3 Hz, 1H, H4"), 7.11 (apparent t, J = 8.0 Hz, 1H, HS'"),
6.88 (d, J= 8.3 Hz, 1H, H3"), 5.60 (s, 2H, CH2Ph), 4.68 (s, 2H, H1"), COOH resonance was not observed; 1*C
NMR (126 MHz, CDCl3) 8 170.6 (C=0), 153.7 (C2"), 143.3 (C4), 134.9 (C1™), 129.0 (C3"/C5"™), 128.9 (C4"),
128.5 (C2"/C6™M), 127.9 (C6'"), 127.4 (C5), 124.3 (C4™), 121.9 (C5"), 119.5 (C1"), 111.8 (C3"), 65.3 (C1"), 54.1
(CH2Ph); IR (neat) Vmax 2950, 1735, 1608, 1586, 1550, 1490, 1438, 1351, 1290, 1224, 1126, 1078, 1047, 835,
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756, 725, 696, 648 cm’'; MS (ESI +ve) m/z 348 ([M + KJ*, 100%), 310 (M + H]*, 25%); HRMS (ESI +ve
TOF) calcd for C17H15sN303Na 332.1011, found 332.1003 ([M + Na]").

1.8 Synthesis of acid scaffold 28
2-Azidophenol®
4 A solution of NaNOz2 (5.06 g, 73.39 mmol) in H20 (5 mL) was added dropwise to a stirred
6@ y suspension of 2-aminophenol (4.00 g, 36.69 mmol) in 3 N HCI solution (50 mL) at 0 °C and
N13 stirring was continued at 0 °C for 15 min. A solution of NaNj3 (4.77 g, 73.39 mmol) in H20 (5
mL) was added at 0 °C and after 10 min the mixture was stirred at rt for 3 h. The reaction was
diluted with water (50 mL) and extracted with EtOAc (2 x 100 mL). The combined extracts were washed with
water (100 mL), brine (100 mL) and dried (MgSQOs4). The solution was filtered, concentrated under vacuum
and the residue was subjected to silica gel flash column chromatography (EtOAc/n-hexane - 10:90 — 100:0)
to afford the azide (3.10 g, 60%) as a brown waxy solid. TLC (EtOAc/n-hexane — 20:80); Rr= 0.5; The spec-
troscopic data were found to be in agreement with those previously reported.>> '"H NMR (500 MHz, CDCl3) §
7.07-7.02 (m, 2H, H4/H6), 6.94-6.90 (m, 2H, H3/H5), 5.39 (brs, 1H, OH); '3C NMR (126 MHz, CDCls) &
147.1 (C2), 125.8 (Cl1), 125.8 (C4), 121.1 (C6), 118.2 (C5), 115.9 (C3); IR (neat) Vmax 3341, 2121, 1586,
1576, 1496, 1297, 1206, 852, 747 cm.
1-Azido-2-(isopentyloxy)benzene
4 y Following General Procedure I, 2-azidophenol (2.00 g, 14.80 mmol), K2COs3 (6.13
5 /1\)3\ g, 44.40 mmol) and 1-bromo-3-methylbutane (2.46 g, 16.28 mmol) were stirred in
6©\O 5 dry DMF (16 mL) at rt for 48 h to give compound 88 (2.56 g, 84%) as a brown oil
after flash chromatography over silica gel (EtOAc/n-hexane-10:90). TLC (EtOAc/n-
hexane-20:80): Rr= 0.6; 'H NMR (400 MHz, CDCl3) § 7.05-7.02 (m, 1H, H4), 6.92 (dd, J= 8.2, 1.8 Hz, 1H,
H6), 6.87-6.84 (m, 2H, H3/HS), 4.01 (t,J= 6.7 Hz, 2H, H1"), 1.88-1.82 (m, 1H, H3"), 1.71 (q, /= 6.7 Hz, 2H,
H2'), 0.96 (d, J = 6.6 Hz, 6H, H4'/H5"); 3°C NMR (126 MHz, CDCl3) & 152.0 (C2), 128.3 (C1), 125.7 (C6),
121.4 (C4), 120.8 (C5), 112.9 (C3), 67.4 (C1"), 37.8 (C2"), 25.1 (C3"), 22.6 (C4'/C5"); IR (neat) Vmax 2956,
2871,2107, 1592, 1495, 1451, 1386, 1304, 1239, 1149, 1042, 980, 741 cm™'; MS (ESI +ve) m/z 178 ([M — N2
+ H]", 100%).
1-(2-(Isopentyloxy)phenyl)-5-(((tetrahydro-2 H-pyran-2-yl)oxy)methyl)-1H-1,2,3-triazole
4 4 Following General Procedure VI, 1-azido-2-(isopentyloxy)benzene (1.30 g, 6.34
6'@ /1\)3\ mmol) was treated with tetrahydro-2-(2-propynyloxy)-2H-pyran (0.98 g, 6.97
O @ " mmol) and EtMgCl (0.67 g, 7.61 mmol; 2 M in Et20) in dry THF (13 mL) at 50 °C
N, Js/\o 2o 6" for 48 h to give the triazole (1.20 g, 55%) as a pale brown oil after flash chromatog-
) raphy over silica gel (EtOAc/n-hexane - 10:90). TLC (EtOAc/n-hexane - 20:80): Rt
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=0.4; '"H NMR (500 MHz, CDCls) & 7.76 (s, 1H, H4), 7.48-7.44 (m, 1H, H4"), 7.39 (dd, J= 7.9, 1.7 Hz, 1H,
He6"), 7.08-7.05 (m, 2H, H3'/HS"), 4.69 (d, J=13.1 Hz, I|H, CHAHBOTHP), 4.52 (t, /= 3.2 Hz, 1H, H2"), 4.46
(d, J=13.1 Hz, 1H, CHAHsOTHP), 3.98 (t, J = 6.5 Hz, H1"), 3.56-3.52 (m, 1H, H6"), 3.40-3.37 (m, 1H,
H6™), 1.69-1.64 (m, 1H, H3"), 1.61-1.37 (m, 8H, H2"/H3"/H4"/H5"), 0.83 (d, J = 6.4 Hz, 6H, H4"/H5"); 1*C
NMR (126 MHz, CDCls) 6 153.5 (C2'), 136.5 (C5), 132.8 (C4), 131.5 (C4'), 128.6 (C6"), 125.4 (C1"), 120.7
(Cs"), 113.1 (C3"), 97.8 (C2™), 67.5 (C1"), 61.6 (C6™), 57.9 (CHAHBOTHP), 37.6 (C2"), 30.1 (C3"), 25.3
(C5™), 25.0 (C3"), 22.5 (C4"), 22.4 (C5"), 18.7 (C4™); IR (neat) Vmax 2952, 2871, 1602, 1509, 1465, 1387,
1350, 1287, 1261, 1247, 1123, 1056, 1033, 975, 871, 816, 755 cm’'; MS (ESI +ve) m/z 346 ([M + H]", 100%);
HRMS (ESI +ve TOF) caled for C19H27N303Na 368.1950, found 368.1964 ([M + Na]").
(1-(2-(Isopentyloxy)phenyl)-1H-1,2,3-triazol-5-yl)methanol
4 " To a stirred solution of 1-(2-(isopentyloxy)phenyl)-5-(((tetrahydro-2H-pyran-2-
' o /1\)3\ yl)oxy)methyl)-1H-1,2,3-triazole (1.17 g, 3.39 mmol) in MeOH (15 mL) was added
° Q\O " p-toluenesulfonic acid monohydrate (0.71 g, 3.73 mmol) at rt and the mixture was
N, J5/\OH allowed to stir at rt for 16 h. The reaction mixture was concentrated under vacuum
N and the residue was subjected to silica gel flash column chromatography
(MeOH/CH2Cl2 - 5:95 — 100:0) to afford the alcohol product (0.71 g, 80%) as a light brown oil. TLC
(MeOH/CH2Cl2 — 10:90); R = 0.4; '"H NMR (500 MHz, CDCl3) § 7.71 (s, 1H, H4), 7.50-7.46 (m, 1H, H4"),
7.37-7.35 (m, 1H, H6"), 7.09-7.06 (m, 2H, H3'/HS"), 4.58 (s, 2H, CH20H), 3.99 (t, /= 6.6 Hz, 2H, H1"), 3.95
(brs, 1H, OH), 1.55-1.47 (m, 3H, H2"/H3"), 0.81 (d, J = 6.4 Hz, 6H, H4"/H5"); 3*C NMR (126 MHz, CDCl5)
0 153.2 (C2"), 139.4 (C5), 132.3 (C4), 131.8 (C4"), 128.7 (C6"), 125.0 (C1"), 121.2 (C5"), 113.5 (C3"), 67.9
(C1"), 53.9 (CH20H), 37.5 (C2"), 25.0 (C3"), 22.5 (C4"/C5"); IR (neat) Vmax 2955, 2871, 1602, 1508, 1464,
1387, 1368, 1287, 1244, 1164, 1127, 1099, 1048, 1019, 978, 831, 756, 660 cm™'; MS (ESI +ve) m/z 262 ([M
+ HJ", 100%); HRMS (ESI +ve TOF) calcd for C14H20N302 262.1569, found 262.1556 (M + H]").
Ethyl 2-((1-(2-(isopentyloxy)phenyl)-1H-1,2,3-triazol-5-yl)methoxy)acetate
4 " To a stirred solution of (1-(2-(isopentyloxy)phenyl)-1H-1,2,3-triazol-5-yl)meth-
' o /1\)3\ anol (0.25 g, 0.96 mmol) in dry THF (2 mL) at 0 °C under a nitrogen atmosphere
° Q\O 5 was added NaH (0.06 g, 1.43 mmol; 60 %), followed by ethyl bromoacetate
N 4/75/\0/\”/ O~ (0.21 g, 1.24 mmol). After 10 min the mixture was allowed to stir at rt for 16 h.
O The reaction was diluted with water (10 mL) and extracted with EtOAc (2 x 25
mL). The combined extracts were washed with water (2 x 25 mL), brine (2 x 25 mL) and dried (MgSOs4). The
solution was filtered, concentrated under vacuum and the residue was subjected to silica gel flash column
chromatography (EtOAc/n-hexane - 20:80 — 100:0) to afford the ester product (0.23 g, 69%) as a brown
gummy solid. TLC (EtOAc/n-hexane — 40:60); Rr= 0.6; '"H NMR (400 MHz, CDCI3) § 7.82 (s, 1H, H4), 7.50-
7.47 (m, 1H, H6'), 7.41 (ddd, J = 7.7, 7.7, 1.6 Hz, 1H, H4"), 7.11-7.06 (m, 2H, H3'/HS"), 4.62 (s, 2H,
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CH:20COOQEY), 4.16 (q, J = 7.1 Hz, 2H, OCH2CH3), 3.98 (t, J = 6.6 Hz, 2H, H1"), 3.95 (s, 2H, HI"), 1.56-
1.48 (m, 3H, H2"/H3"), 1.24 (t,J= 7.1 Hz, 3H, OCH2CH3), 0.83 (d, J= 6.4 Hz, 6H, H4"/H5"); 3*C NMR (101
MHz, CDCl3) 6 170.0 (C=0), 153.6 (C2"), 135.7 (C5), 133.6 (C4), 132.0 (C4'), 128.8 (C6"), 125.2 (C1"), 121.2
(C5), 113.4 (C3"), 67.8 (C1™), 67.5 (C1"), 62.3 (CH20), 61.4 (OCH2CH3), 37.8 (C2"), 25.2 (C3"), 22.8
(C4"/C5"), 14.5 (OCH2CH3); IR (neat) Vmax 2957, 2872, 1750, 1602, 1509, 1465, 1386, 1369, 1287, 1265,
1247,1207, 1135, 1048, 1025, 977, 756 cm™; MS (ESI +ve) m/z 370 (M + Na]*, 70%), 348 (M + H]", 100%);
HRMS (ESI +ve TOF) caled for C1sH26N304 348.1923, found 348.1922 ([M + H]").
2-((1-(2-(Isopentyloxy)phenyl)-1H-1,2,3-triazol-5-yl)methoxy)acetic acid (28)

6@ e,

& . To a stirred solution of ethyl 2-((1-(2-(isopentyloxy)phenyl)-1H-1,2,3-triazol-5-
2' 1" 3"
1 O 5"
N, J5/\ O/%fOH h. The reaction mixture was diluted with water (5 mL), acidified with 1 M HCI (5

yl)methoxy)acetate (0.23 g, 0.66 mmol) in THF:H20 (3 mL:ImL) was added
LiOH.H20 (0.14 g, 3.31 mmol) at rt and the reaction was allowed to stir at rt for 16

o) mL) and extracted with EtOAc (2 x 25 mL). The combined organic extracts were
washed with brine (50 mL) and dried (MgSOs4). The solution was filtered, concentrated under vacuum to afford
the acid (0.17 g, 81%) as a pale brown waxy solid. TLC (EtOAc/n-hexane — 100:0); Rr= 0.2; "H NMR (400
MHz, CDCl3) 6 8.76 (brs, 1H, COOH), 7.88 (s, 1H, H4), 7.50-7.46 (m, 1H, H4"), 7.40 (d, /= 7.6 Hz, 1H, H6"),
7.10-7.05 (m, 2H, H3'/HS"), 4.63 (s, 2H, H1"), 4.00 (s, 2H, CH20), 3.98-3.97 (m, 2H, H1"), 1.57-1.47 (m, 3H,
H2"/H3"), 0.82 (d, J = 6.2 Hz, 6H, H4"/H5"); 1*C NMR (101 MHz, CDCl3) § 173.0 (C=0), 153.3 (C2"), 135.7
(C5), 132.7 (C4), 131.9 (C4"), 128.4 (C6"), 124.6 (C1"), 120.9 (C5"), 113.2 (C3"), 67.6 (C1™), 67.0 (C1"), 61.9
(C-C5), 37.5 (C2"), 24.9 (C3"), 22.4 (C4"/C5"); IR (neat) Vmax 2955, 2931, 2871, 2533, 1733, 1602, 1508,
1464, 1429, 1368, 1287, 1246, 1163, 1116, 1049, 994, 846, 755, 662 cm™'; MS (ESI +ve) m/z 342 ([M + Na]",
100%), 320 (M + H]", 100%); HRMS (ESI +ve TOF) calcd for C1sH22N304 320.1610, found 320.1603 ([M
+H]M.

2. Synthesis of N-protected p-azido-amine 29
(9H-Fluoren-9-yl)methyl fert-butyl ((R)-6-(((R)-1-azido-5-(2-((2,2-dimethyl-2,3-dihydro benzofuran-5-

yDsulfonyl)guanidino)pentan-2-yl)amino)-6-oxohexane-1,5-diyl) dicarbamate
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To a reaction vessel charged with azide 7" (1.38 g,
3.16 mmol), Fmoc-L-Lys(Boc)-OH (1.62 g, 3.50
mmol), EDCI (0.67 g, 3.50 mmol) and HOBt (0.53
g, 3.50 mmol) was added CH2Cl> (10 mL) and the
mixture was stirred at rt for 12 h. The reaction mix-
ture was concentrated and diluted with water (100

mL) and extracted with EtOAc (3 x 100 mL). The

organic extracts were combined and washed with
HCI (1 M - 100 mL), aqueous NaHCO3 (100 mL), brine (25 mL), dried (MgSOs4) and concentrated to give a
pale-yellow residue. This residue was purified via flash chromatography over silica gel (MeOH/ CH2ClL2 =
4:96) to afford the titled compound as an off-white foam (1.50 g, 54%). TLC (MeOH/CH2Cl2 — 10:90) Rt =
0.52; '"H-NMR (400 MHz, CDCI3) § 7.77-7.70 (m, 2H, H4"/H5"), 7.55 (d, J= 7.5 Hz, 2H, H1"/H8"), 7.55 (brs,
1H, BCONH), 7.41-7.32 (m, 2H, H2"/H7"), 7.29-7.21 (m, 2H, H3"/H6"), 7.17 (brs, 1H, aCONH), 6.31-6.24
(m, 2H, NH: (guanidine)), 6.19-6.09 (brs, 1H, N°>-H), 4.82-4.72 (brs, 1H, LysN'-H), 4.33 (d, J= 7.4 Hz, 2H,
H10"), 4.25-4.07 (m, 2H, Lys5/H9"), 4.07-3.97 (m, 1H, H2), 3.41-3.23 (m, 2H, H1), 3.23-2.98 (m, 4H,
H5/Lysl), 2.89 (s, 2H, H3"), 2.55 (s, 3H, C6'-CH3), 2.48 (s, 3H, C4'-CH3), 2.06 (s, 3H, C7'-CHs), 1.67 (s, 6H,
C2'-CH3), 1.55-1.35 (m, 19H, H3/H4/Lys2/ Lys3/Lys4/C(CHs3)3); 3*C NMR (101 MHz, CDCl3) § 172.7 (CB),
158.8 (C7a'), 156.7 (Car), 156.4 (C=N), 156.2 (COOC(CH3)3), 143.85 (Cla"or C8a"), 143.83 (C8a" or Cla"),
143.82 (C4a" or C5a"), 143.6 (C5a" or C4a"), 138.3 (C3a"), 132.8 (C6"), 132.2 (C4'), 127.8 (C3"/C6"), 127.1
(C4"/C5"M), 125.0 (C2"/CT"), 124.7 (C5"), 120.0 (C1"/C8"), 117.6 (CT"), 86.4 (C2'"), 79.3 (C(CHs3)3), 67.3
(C10™), 55.1 (Lys5), 54.8 (C1), 48.8 (C2), 47.0 (C9"), 43.2 (C3"), 40.9 (C5), 39.9 (Lysl), 31.9 (Lys2), 29.5
(Lys4), 29.3 (C3), 28.6 (C2'-(CH3)2), 28.4 (C(CH3)3), 25.5 (C4), 22.5 (Lys3), 19.3 (C6'-CH3), 17.9 (C4'-CH3),
12.5 C7'-CH3); IR (neat) Vmax 3322, 2101, 1634, 1548, 1450, 1248, 1165, 1092, 739, 567 cm™'; MS (ESI +ve)
m/z 910 ([M + Na]’, 80%), 888 ([M + H]", 100%),; HRMS (ESI +ve TOF) calcd for C4sHs1NoOsSNa
910.4262, found 910.4218 ([M + Na]").

Tert-butyl ((R)-5-amino-6-(((R)-1-azido-5-(2-((2,2-dimethyl-2,3-dihydrobenzofuran-5-yl) sul-
fonyl)guanidino)pentan-2-yl)amino)-6-oxohexyl)carbamate (29)

NH, To a solution of the above mentioned Fmoc-protected

nay 0 amine (1.50 g, 1.69 mmol) in acetonitrile (15 mL) was

o H HNI\“?’\/S\ added piperidine (0.25 mL, 1.5 eq.) and the reaction
YN o Ns was stirred vigorously at rt for 12 h. The reaction mix-

O7< ture was diluted with MeOH (50 mL) and extracted

with hexane (50 mL) multiple times until TLC analysis
showed no byproduct (dibenzofulvene piperidine adduct) present in the MeOH layer. Then MeOH extract was
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concentrated under reduced pressure to give 29 as an off-white foam (0.80 g, 71%). TLC (MeOH/CH2Cl2 —
10:90) Rr =0.2; 'H-NMR (500 MHz, CDCl3) § 7.61 (brs, 1H, N*>-H), 6.42-6.20 (m, 3H, N°-H/ NH: (guani-
dine)), 4.82-4.72 (m, 1H, LysN'-H), 4.12-3.99 (m, 1H, Lys5), 3.46-3.29 (m, 3H, H1/H2), 3.29-3.14 (m, 2H,
HS), 3.14-3.04 (m, 2H, Lysl1), 2.96 (s, 2H, C3"), 2.58 (s, 3H, C6'-CHs), 2.52 (s, 3H, C4'-CH3), 2.10 (s, 3H,
C7'-CH3), 1.62-1.31 (m, 25H, H3/H4/Lys2/Lys3/Lys4/C(CH3)3/C2'-(CH3)2), N°H2 resonance was not ob-
served; C-NMR (126 MHz, CDCls) § 158.8 (C7a"), 156.6 (C=0), 156.4 (C=N), 138.5 (C3a"), 133.2 (C4"),
132.4 (C6"), 124.7 (C5"), 117.6 (CT'), 86.5 (C2"), 79.4 ((C(CHs3)3), 55.1 (LysS5), 55.0 (C1), 46.9 (C2), 43.4
(C3"), 40.9 (C5), 40.4 (Lysl), 34.7 (Lys4), 30.1 (Lys2), 29.8 (C3), 28.8 (C2'-(CHs3)2), 28.6 (C(CH3)3), 25.8
(C4), 22.7 (Lys3), 19.4 (C6'-CH3), 18.1 (C4'-CH3), 12.6 (C7'-CH3), COO(C(CH3)3) resonance was not ob-
served; IR (neat) Vmax 3327, 2101, 1685, 1620, 1551, 1454, 1366, 1278, 1250, 1168, 1094, 665, 569 cm™"* MS
(ESI +ve) m/z 688 ([M + Na]*, 20%), 666 ([M + H]", 100%); HRMS (ESI +ve TOF) calcd for C30Hs2N9oOsS
666.3761, found 666.3741 (M + H]").

3. Synthesis of azides, 8, 9, 19, 20 and 30-35.
(R)-N-(1-Azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl) guanidino)pentan-
2-yl)-2-(2-(4-isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetamide (8)

Ar4 Following General Procedure III, the acid 5 (0.13 g, 0.46
mmol), amine 7'* (0.20 g, 0.46 mmol), EDCLHCI (0.10 g,
0.50 mmol), HOBt (0.08 g, 0.50 mmol) and TEA (0.05 g,
0.46 mmol) were stirred in CH2Cl2 (3 mL) at rt for 14 h to
give the titled product (0.19 g, 58%) as a pale-yellow solid.
M.P: 234 - 236 °C. TLC (MeOH/ CH2Clz - 10:90): Re= 0.5;
"H NMR (500 MHz, CDCl3) § 7.64 (s, 1H, H5), 7.42 (t, J =
7.5 Hz, 1H, Ar4), 7.39 (d, J = 8.0 MHz, 1H, Ar6), 7.22 (brs,
1H, CONH), 7.16 (t, J = 7.5 Hz, 1H, Ar5), 7.09 (d, J = 8.0
Hz, 1H, Ar3), 6.36 (brs, 1H, N°-H (guanidine)), 6.29 (brs, 2H, NH2, (guanidine)), 4.61 (ABq, J = 9.5 Hz, 2H,
OCHaHs), 4.08-3.94 (m, 1H, H2'"), 3.40-3.30 (m, 2H, H1"), 3.30-3.20 (m, 2H, HS"), 2.94 (s, 2H, H3"), 2.80 (t,
J=28.0 Hz, 2H, H1"™), 2.57 (s, 3H, C4"-CH3), 2.51 (s, 3H, C6"-CH3), 2.07 (s, 3H, C7"-CH3), 1.70-1.44 (m,
7H, H2"/H3"/H3'/H4"), 1.44 (s, 6H, C2"-(CH3)2), 0.95 (d, J = 6.0 Hz, 6H, H5"/H4™); *C NMR (126 MHz,
CDCl) 6 168.1 (C=0), 158.3 (C7a"), 156.3 (C=N), 151.8 (Ar2), 140.5 (C4"), 138.0 (C6"), 133.1 (C4), 133.0
(C3a"), 132.6 (C5"), 131.4 (Ar4), 127.8 (Ar6), 125.2 (C7"), 124.4 (Ar5), 122.2 (C5), 117.5 (Ar3), 113.3 (Arl),
86.4 (C2"), 67.8 (OCHaHB), 55.2 (C1"), 47.6 (C2'"), 43.8 (C2™), 40.1 (C5"), 36.1 (C3"), 29.9 (C1™), 29.6 (C3"),
26.1 (C2"-(CHs)2), 24.5 (C3™), 22.5 (C4"), 22.4 (C4™/C5™), 20.9 (C4"-CH3), 18.6 (C6"-CH3), 12.8 (C7"-CH3);
IR (neat) Vmax 3430, 3419, 3338, 3332, 3152, 3076, 2956, 2869, 2101, 1680, 1618, 1550, 1508, 1457, 1407,
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1385, 1369, 1288, 1252, 1162, 1153, 1106, 1093, 1056, 1038, 994, 978, 852, 815, 784, 760, 667, 642 cm™":
MS (ESI +ve) m/z 731 ([M + Na]", 100%), 709 ([M + H]', 20%); HRMS (ESI +ve TOF) calcd for
C34H480sN10SNa 731.3422, found 731.3430 ([M + Na]").
(R)-N-(1-Azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl) guanidino)pentan-
2-yl)-2-(2-(5-isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetamide (9)

Ard Following General Procedure III, the acid 6 (0.14 g, 0.48
mmol), amine 7 (0.21 g, 0.48 mmol), EDCI.HCI (0.10 g, 0.53
mmol), HOBt (0.08 g, 0.53 mmol) and TEA (0.05 g, 0.48
mmol) were stirred in CH2Cl2 (3 mL) at rt for 16 h to give the
titled product (0.22 g, 65%) as an off-white solid. M.P: 228 -
230 °C. TLC (MeOH/ CH2Clz - 10:90): Rr = 0.5; 'H NMR
(400 MHz, CDCIl3) ¢ 7.67 (s, 1H, H4), 7.60-7.55 (m, 1H,
Ar4), 7.33 (dd, J= 7.7, 1.5 Hz, 1H, Ar6), 7.24-7.20 (m, 1H,
Ar5), 7.13 (d, J = 8.2 Hz, 1H, Ar3), 6.60 (brs, 1H, CONH),
6.36 (brs, 1H, N°-H (guanidine)), 6.28 (brs, 2H, NH> (guanidine)), 4.57 (ABq, J = 14.8 Hz, 2H, OCHaHB),
4.00-3.92 (m, 1H, H2"), 3.60-3.23 (m, 4H, H1'/H5"), 2.95 (s, 2H, H3"), 2.60 (s, 3H, C4"-CH3), 2.58-2.54 (m,
2H, H1™), 2.53 (s, 3H, C6"-CH3), 2.08 (s, 3H, C7"-CH3), 1.92-1.82 (m, 2H, H3"), 1.56-1.52 (m, 1H, H3"),
1.52-1.42 (m, 4H, H2"/H4"), 1.45 (s, 6H, C2"-(CH3)2), 0.83 (d, J = 6.3 Hz, 6H, H5"/H4"); 3C NMR (101
MHz, CDCIs) 6 167.4 (C=0), 158.5 (C7a"), 156.3 (C=N), 152.1 (Ar2), 140.7 (C5), 138.3 (C3a"), 133.3 (C4),
132.35 (C4"), 132.30 (C6"), 131.7 (C5"), 128.0 (Ar4), 124.8 (Ar6), 124.4 (C7"), 122.4 (Arl), 117.3 (Ar5),
113.6 (Ar3), 86.2 (C2"), 67.1 (OCHaHB), 54.6 (C1"),48.9 (C2'), 43.2 (C2"),40.7 (C5"), 37.0 (C3"), 29.1 (C3"),
28.6 (C2"-(CH3)2),27.4 (C1™), 25.3 (C4"), 22.1 (C4™/C5™), 22.0 (C3™), 21.1 (C4"-CH3), 19.2 (C6"-CH3), 12.4
(C7"-CH3); IR (neat) Vmax 3448, 3419, 3153, 3076, 2957, 2869, 2101, 1680, 1619, 1550, 1508, 1456, 1407,
1385, 1369, 1288, 1256, 1163, 1153, 1107, 1092, 1056, 1037, 994, 978, 852, 783, 734, 669, 642 cm™'; MS
(ESI +ve) m/z 731 ([M + Na]", 100%); HRMS (ESI +ve TOF) caled for C34HasN10OsSNa 731.3422, found
731.3423 ([M + Na]").
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(R)-N-(1-Azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl) guanidino)pentan-
2-yl)-2-((1-(4-isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy) acetamide (19)

Following General Procedure III, the acid 17 (0.14 g,
0.41 mmol), amine 7 (0.18 g, 0.41 mmol), EDCL.HCI
(0.09 g, 0.45 mmol), HOBt (0.07 g, 0.45 mmol) and
TEA (0.04 g, 0.41 mmol) were stirred in CH2Cl2 (5 mL)
at rt for 12 h to give the titled compound (0.21 g, 67%)
as an off-white solid. M.P: 238 - 240 °C. TLC (MeOH/
CH2Cl2 - 10:90): Ry = 0.5; '"H NMR (400 MHz, CDCl3)
08.08 (d,/=9.2 Hz, 1H, Ar8), 7.92 (d,J=8.2 Hz, 1H,
ArS), 7.66 (s, 1H, HS5), 7.56-7.47 (m, 2H, Ar6/Ar7),
7.35(d, J= 8.2 Hz, 1H, Ar4), 7.19 (d, J = 8.2 Hz, 1H, Ar3), 6.66 (brs, 1H, CONH), 6.54-6.58 (m, 3H, N°-H/
NH: (guanidine)), 4.69 (ABq, 14.8 Hz, 2H, OCHaHg), 3.99-3.94 (m, 1H, H2'), 3.55-3.20 (m, 4H, H1'/HS"),
2.93 (s, 2H, H3"), 2.91-2.88 (m, 2H, HI™), 2.58 (s, 3H, C4"-CH3), 2.52 (s, 3H, C6"-CHs), 2.07 (s, 3H, C7"-
CHa), 1.78-1.76 (m, 2H, H3"), 1.74-1.58 (m, 3H, H2"'/H3""), 1.52-1.46 (m, 2H, H4"), 1.44 (s, 6H, C2"-(CH3)2),
1.00 (d, J = 6.2 Hz, 6H, H4"/H5"); 1*C NMR (101 MHz, CDCls) § 167.5 (C=0), 158.5 (C7a"), 156.3 (Ar2),
149.9 (C=N), 149.1 (Ar8a), 138.3 (C3a"), 133.4 (C4"), 132.7 (C6"), 132.3 (C4), 130.3 (C5"), 129.2 (Ar4d),
129.1 (Arda), 128.4 (C7"), 125.6 (Ar5), 124.9 (Ar7), 124.4 (Ar8), 120.6 (C5), 119.7 (Ar6), 117.3 (Ar3), 113.0
(Arl), 86.2 (C2"), 67.6 (OCHaHB), 54.6 (C1"), 48.9 (C2"), 43.2 (C2"), 40.7 (C5"), 38.4 (C3"), 29.1 (C3"), 28.5
(C2"-(CHa3)2), 27.8 (C1™), 25.3 (C4"), 23.5 (C3™), 22.4 (C4™/C5™), 19.2 (C4"-CH3), 17.9 (C6"-CH3), 12.4
(C7"-CH3); IR (neat) vmax 3435, 3418, 3332, 3141, 2954, 2869, 2100, 1677, 1627, 1600, 1548, 1483, 1452,
1407, 1383, 1369, 1278, 1254, 1150, 1107, 1091, 1044, 809, 782, 734, 664, 642, 619, cm™'; MS (ESI +ve) m/z
781 (IM + Na]", 60%), 759 (IM + H]*, 100%); HRMS (ESI +ve TOF) calcd for C3sHsoN100sSNa 781.3584,
found 781.3620 ([M + Na]").
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(R)-N-(1-Azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl) guanidino)pentan-
2-yl)-2-(2-(5-isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetamide (20)

Following General Procedure III, the acid 18 (0.14 g, 0.48
mmol), amine 7 (0.21 g, 0.48 mmol), EDCI.LHCI (0.10 g, 0.53
mmol), HOBt (0.08 g, 0.53 mmol) and TEA (0.05 g, 0.48
mmol) were stirred in CH2Cl2 (3 mL) at rt for 16 h to give the
titled compound (0.22 g, 65%) as an off-white solid. M.P:
228 - 230 °C. TLC (MeOH/ CH2Cl2 - 10:90): Rr = 0.5; 'H
NMR (400 MHz, CDCIs) 6 7.67 (s, 1H, H4), 7.60-7.55 (m,
1H, Ar4), 7.33 (dd, J= 7.7, 1.5 Hz, 1H, Ar6), 7.24-7.20 (m,
1H, Ar5), 7.13 (d, J = 8.2 Hz, 1H, Ar3), 6.60 (brs, 1H,
CONH), 6.36 (brs, 1H, N°-H (guanidine)), 6.28 (brs, 2H, NH> (guanidine)), 4.57 (ABq, J = 14.8 Hz, 2H,
OCHaHB), 4.00-3.92 (m, 1H, H2"), 3.60-3.23 (m, 4H, H1'/HS"), 2.95 (s, 2H, H3"), 2.60 (s, 3H, C4"-CH3), 2.58-
2.54 (m, 2H, H1"™), 2.53 (s, 3H, C6"-CH3), 2.08 (s, 3H, C7"-CH3), 1.92-1.82 (m, 2H, H3'), 1.56-1.52 (m, 1H,
H3™), 1.52-1.42 (m, 4H, H2"/H4"), 1.45 (s, 6H, C2"-(CH3)2), 0.83 (d, J = 6.3 Hz, 6H, H5"/H4"); *C NMR
(101 MHz, CDCI3) 8 167.4 (C=0), 158.5 (C7a"), 156.3 (C=N), 152.1 (Ar2), 140.7 (C5), 138.3 (C3a"), 133.3
(C4), 132.35 (C4"), 132.30 (C6"), 131.7 (C5"), 128.0 (Ar4), 124.8 (Ar6), 124.4 (C7"), 122.4 (Arl), 117.3
(Ar5), 113.6 (Ar3), 86.2 (C2"), 67.1 (OCHaHB), 54.6 (C1"), 48.9 (C2"), 43.2 (C2"), 40.7 (C5"), 37.0 (C3"),
29.1 (C3"), 28.6 (C2"-(CHs3)2),27.4 (C1™), 25.3 (C4'), 22.1 (C4™/C5™),22.0 (C3™), 21.1 (C4"-CH3), 19.2 (C6"-
CH3), 12.4 (C7"-CH3); IR (neat) vmax 3448, 3419, 3153, 3076, 2957, 2869, 2101, 1680, 1619, 1550, 1508,
1456, 1407, 1385, 1369, 1288, 1256, 1163, 1153, 1107, 1092, 1056, 1037, 994, 978, 852, 783, 734, 669, 642
cm'; MS (ESI +ve) m/z 731 ([M + Na]*, 100%); HRMS (ESI +ve TOF) calcd for C34H4sN10OsSNa 731.3422,
found 731.3423 ([M + Na]").
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Tert-butyl ((R)-6-(((R)-1-azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl) sul-
fonyl)guanidino)pentan-2-yl)amino)-5-(2-(2-(4-isopentyl-1H-1,2,3-triazol-1-yl)phenoxy) acetamido)-6-
oxohexyl)carbamate (30)

Following General Procedure III, the acid 5
(0.10 g, 0.34 mmol), amine 29 (0.23 g, 0.34
mmol), EDCIL.HCI (0.07 g, 0.38 mmol), HOBt
(0.06 g, 0.38 mmol) and TEA (0.03 g, 0.34 mmol)

Ard were stirred in CH2Cl2 (5 mL) at rt for 16 h to give

the titled compound (0.25 g, 78%) as an off-white
solid. M.P: 256 - 258 °C. TLC (MeOH/ CH2Cl2 -
10:90): Rr = 0.5; '"H NMR (400 MHz, CDCI3) &
7.78-7.74 (m, 1H, Ar6), 7.70 (s, 1H, HS), 7.54-
7.36 (m, 3H, Ar4/Ar5/BCONH), 7.20-7.04 (m,
2H, aCONH/Ar3), 6.40-6.10 (m, 3H, N°-H/NH:
(guanidine)), 5.04-4.96 (m, 1H, LysN'-H), 4.65-
4.56 (m, 2H, OCHaHB), 4.44-4.38 (m, 1H, Lys5), 4.04-3.96 (m, 1H, H2'"), 3.32-3.24 (m, 2H, H1'), 3.22-2.98
(m, 4H, H5'/Lysl), 2.92 (s, 2H, H3"), 2.84-2.74 (m, 2H, H1"), 2.54 (s, 3H, C4"-CH3), 2.48 (s, 3H, C6"-CH3),
2.06 (s, 3H, C7"-CHs3), 1.90-1.70 (m, 2H, Lys4), 1.64-1.58 (m, 4H, H4'/Lys2), 1.56-1.26 (m, 7H, H3"/
Lys3/H2"/ H3"), 1.46 (s, 9H, C(CH3)3), 1.44 (s, 6H, C2"-(CHs)2), 0.33 (d, J = 5.5 Hz, 6H, H4"/H5™); 1*C
NMR (101 MHz, CDCI3) 6 168.5 (BC=0), 168.1 (aC=0), 158.1 (C7a"), 156.4 (C=N), 150.4 (COO(CHs)3),
145.9 (Ar2), 138.4 (C4), 132.4 (C4"), 131.1 (C6"), 130.8 (C3a"), 129.6 (C5"), 126.6 (Ard), 126.4 (C7"), 124.7
(Ar6), 122.6 (Ar5), 117.5 (C5), 117.3 (Ar3), 111.3 (Arl), 86.4 (C2"), 79.1 (C(CH3)3), 67.4 (OCHaHB), 54.9
(LysS), 53.7 (C1"), 43.4 (C2"), 40.9 (C2™"), 38.5 (C5"), 31.5 (C3"), 31.3 (Lysl), 29.8 (Lys4), 29.4 (C3"), 28.7
(Lys2), 28.5 (C1™), 27.85 (C(CHs3)3), 27.83 (C2"-(CHs)2), 25.5 (C4"), 23.5 (C3™), 22.9 (Lys3), 22.5
(C4™/C5™), 19.3 (C4"-CH3), 18.0 (C6"-CH3), 12.5 (C7"-CH3); IR (neat) Vmax 3316, 3071, 2953, 2932, 2868,
2100, 1662, 1619, 1602, 1546, 1508, 1459, 1420, 1389, 1365, 1250, 1195, 1165, 1109, 1056, 1026, 982, 913,
834, 816, 755, 665, 644, 622 cm’'; MS (ESI +ve) m/z 959 (M + Na]*, 100%); HRMS (ESI +ve TOF) calcd
for C4sHeoN120sS 937.5082, found 937.5098 ([M+H]").

Tert-butyl ((R)-6-(((R)-1-azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl)guan-

idino)pentan-2-yl)amino)-5-(2-(2-(5-isopentyl-1H-1,2,3-triazol-1-yl) phenoxy)acetamido)-6-
oxohexyl)carbamate (31)
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Following General Procedure III, the acid 6
(0.03 g, 0.10 mmol), amine 29 (0.07 g, 0.10
mmol), EDCIL.HCI (0.02 g, 0.11 mmol), HOBt
(0.02 g, 0.11 mmol) and TEA (0.01 g, 0.10
mmol) were stirred in CH2Cl2 (2 mL) at rt for 12
h to give the titled compound (0.07 g, 74%) as an
off-white solid. M.P: 242 - 244 °C. TLC (MeOH/
CH2Cl2 - 10:90): Rr = 0.5; '"H NMR (400 MHz,
CDCI) 6 7.60 (s, 1H, H4), 7.54 (t, J = 8.1 Hz,
1H, Ard), 7.52 (brs, 1H, BCONH), 7.34-7.14 (m,
3H, Ar6/Ar5/Ar3), 7.04-6.98 (brs, 1H, aCONH),

6.12-6.08 (m, 3H, N¥-H/NH: (guanidine)), 5.20-5.14 (m, 1H, LysN'-H), 4.65-4.53 (m, 2H, OCHaHg), 4.38-
431 (m, 1H, Lys5), 3.99-3.96 (m, 1H, H2"), 3.30-3.24 (m, 2H, H1'), 3.10-3.01 (m, 4H, H5/Lys1), 2.94 (s, 2H,
H3"), 2.56 (s, 3H, C4"-CH3), 2.49 (s, 3H, C6"-CHs), 2.49-2.45 (m, 2H, HI"™), 2.07 (s, 3H, C7"-CHs), 1.80-
170 (m, 2H, Lys4), 1.54-1.40 (m, 9H, H3VH4'/Lys2/H2"/H3™), 1.45 (s, 9H, C(CH3)3), 1.42 (s, 6H, C2"-
(CHa)a), 1.30-1.26 (m, 2H, Lys3), 0.83 (d, J = 6.4 Hz, 3H, H4"), 0.81 (d, J = 6.4 Hz, 3H, H5"); 13C NMR
(101 MHz, CDCl3) 5 171.8 (BC=0), 168.4 (aC=0), 158.6 (C7a"), 156.2 (C=N), 152.1 (COOC(CHs)3), 140.2
(Ar2), 138.2 (C5), 133.1 (C4"), 132.1 (C6"), 132.0 (C3a"), 131.9 (C5"), 128.1 (C4), 128.0 (Ard), 124.9 (CT"),
124.5 (Ar6), 122.4 (Arl), 117.3 (ArS), 113.8 (Ar3), 86.3 (C2"), 78.9 (C(CH3)s), 67.3 (OCHAH), 54.6 (Lys5),
53.4 (C1'), 53.4 (C2'), 48.7 (C2"), 43.2 (C5'), 40.6 (C3"), 40.1 (Lys1), 37.0 (Lys4), 31.5 (C3), 29.2 (Lys2),
28.5 (C(CHs)3), 28.4 (C2"-(CH3)2), 28.2 (C1"™), 27.4 (C4'), 25.4 (C3"), 22.8 (C4™), 22.7 (C5™), 22.1 (Lys3),
19.2 (C4"-CHs), 17.9 (C6"-CHs), 12.4 (C7"-CHs): IR (neat) Tmax 3319, 3073, 2953, 2933, 2869, 2101, 1662,
1602, 1546, 1508, 1459, 1420, 1390, 1366, 1251, 1195, 1165, 1109, 1057, 1024, 984, 913, 882, 833, 755, 665,
622, 580 co!; MS (ESI +ve) m/z 959 (M + Na]*, 100%), 937 ([M + H]", 60%); HRMS (ESI +ve TOF) calcd

for C4sHeoN120sS 937.5076, found 937.5077 ((M + H]").

Tert-butyl ((R)-6-(((R)-1-azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl)sulfonyl)guan-

idino)pentan-2-yl)amino)-5-(2-((1-(4-isopentyl-1H-1,2,3-triazol-1-yl) naphthalen-2-yl)oxy)acetamido)-

6-oxohexyl)carbamate (32)



Antibiotics 2021, 10, 913 22 of 141

Following General Procedure III, the acid
17 (0.12 g, 0.35 mmol), amine 31 (0.24 g,
0.35 mmol), EDCILHCI (0.08 g, 0.39
mmol), HOBt (0.06 g, 0.39 mmol) and TEA
(0.03 g, 0.35 mmol) were stirred in CH2Cl2
(5 mL) at rt for 12 h to give the titled com-
pound (0.22 g, 64%) as an off-white solid.
M.P: 236 — 238 °C. TLC (MeOH/ CH2Cl: -
10:90): Rr = 0.5; 'H NMR (400 MHz,
CDCls) 6 8.05 (d,J=8.5Hz, 1H, Ar8), 7.89
(d, J= 8.5 Hz, 1H, Ar5), 7.65 (s, 1H, HS5),
7.54-7.47 (m, 2H, Ar4/BCONH ), 7.37 (d, J
= 8.5 Hz, 1H, Ar7), 7.26-7.19 (m, 2H, Ar6/Ar3), 6.85 (brs, 1H, taCONH), 6.36-6.08 (m, 3H, N°-H/NH> (guan-
idine)), 5.00 (brs, 1H, LysN'-H), 4.69 (ABq, J = 16.5 Hz, 2H, OCHaHB), 4.42-4.36 (m, 1H, Lys5), 4.02-3.96
(m, 1H, H2'"), 3.44-2.94 (m, 6H, H1'/H5'/Lys1), 2.88 (s, 2H, H3"), 2.88-2.84 (m, 2H, H1"™), 2.55 (s, 3H, C4"-
CH3), 2.48 (s, 3H, C6"-CHz3), 2.06 (s, 3H, C7"-CH3), 2.00-1.86 (m, 4H, H4'/Lys4), 1.84-1.60 (m, 7H,
H3'/Lys3/H2"/H3™), 1.44 (s, 6H, C2"(CHs)2), 1.39 (s, 9H, C(CH3)3), 1.32-1.22 (m, 2H, Lys2), 0.9 (d, J=5.0
Hz, 6H, H4"/H5"); 3*C NMR (101 MHz, CDCls) § 171.9 (BC=0), 168.1 (aC=0), 158.7 (C7a"), 156.4 (C=N),
150.1 (Ar2), 149.1 (COOC(CHs3)3), 138.4 (Ar8a), 133.4 (C4), 132.6 (C4"), 132.46 (C6"), 132.44 (C3a"), 130.6
(C5"), 129.4 (Ar4), 129.1 (Arda), 128.48 (C7"), 128.47 (Ar5), 125.7 (Ar7), 124.7 (Ar8), 121.1 (C5), 120.3
(Ar6), 117.5 (Ar3), 113.8 (Arl), 86.5 (C2"), 79.2 (C(CH3)3), 68.0 (OCHaHB), 54.8 (Lys5), 53.6 (C1"), 43.4
(C2"), 40.8 (C2), 40.2 (C5"), 38.6 (C3"), 38.5 (Lysl), 31.79 (Lys4), 31.74 (C3"), 29.4 (Lys2), 28.7 (C2"-
(CHs3)2), 28.6 ((CH3)3), 28.0 (C1™), 25.5 (C4'), 23.8 (C3"), 22.8 (C4"/C5™), 22.6 (Lys3), 19.4 (C4"-CH3), 18.1
(C6"-CH3), 12.6 (C7"-CH3); IR (neat) vmax 3405, 3317, 3415, 3057, 2953, 2868, 2100, 1664, 1631, 1600,
1546, 1514, 1484, 1452, 1406, 1390, 1366, 1265, 1247, 1165, 1106, 1090, 1044, 994, 970, 852, 781, 733, 661,
641 cm™'; MS (ESI +ve) m/z 987 ([M + H]*, 100%); HRMS (ESI +ve TOF) calcd for C49H71N1208S 987.5239,
found 987.5272 (IM + HJ").

Tert-Butyl ((SR)-6-(((R)-1-azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl) sul-

fonyl)guanidino)pentan-2-yl)amino)-5-(2-((1-(5-isopentyl-1H-1,2,3-triazol-1-yl) naphthalen-2-
yloxy)acetamido)-6-oxohexyl)carbamate (33)
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Following General Procedure III, the acid
18 (0.13 g, 0.38 mmol), amine 29 (0.26 g,
0.38 mmol), EDCLHCI (0.08 g, 0.42

HoN. N’
| \I\TV/H mmol), HOBt (0.06 g, 0.42 mmol) and
e j TEA (0.04 g, 0.38 mmol) were stirred in
- h 9 % CH2CL: (5 mL) at rt for 16 h to give the ti-
Ar? Al A O/\F(N B N/\T/N?’ tled compound (0.25 g, 67%) as a pale
r,\f’}‘/s " O Lysa brown solid. M.P: 242 - 244 °C. TLC
N—a /.. Lys1 (MeOH/ CH2Cl2 - 10:90): Rr = 0.5; 'H
oy HNTOK NMR (400 MHz, CDCls) & 8.14-8.09 (m,
o) 1H, Ar8), 7.93 (d, J = 7.3 Hz, 1H, Ar5),

7.83 (s, 1H, H4), 7.66-7.36 (m, 3H, Ar4/BCONH/Ar7), 7.08-6.95 (m, 2H, Ar6/Ar3), 6.54-6.52 (m, 1H,
aCONH), 6.34-6.24 (m, 3H, N*-H/NH: (guanidine)), 5.13 (brs, 1H, LysN'-H), 4.64 (ABq, J = 16.5 Hz, 2H,
OCHaHs), 4.42-4.36 (m, 1H, Lys5), 4.02-3.96 (m, 1H, H2'"), 3.30-2.94 (m, 6H, H1'/H5'/Lysl), 2.94 (s, 2H,
H3"), 2.57 (s, 3H, C4"-CH3), 2.51 (s, 3H, C6"-CH3), 2.48-2.32 (m, 2H, H1"), 2.08 (s, 3H, C7"-CH3), 1.82-
1.76 (m, 2H, H4"), 1.58-1.16 (m, 11H, H3'/Lys2/Lys3/Lys4/H2"'/H3"), 1.44 (s, 6H, C2"-(CH3)2), 1.40 (s, 9H,
C(CHs)3), 0.74 (d, J = 5.5 Hz, 3H, H4™), 0.71 (d, J = 6.0 Hz, 3H, H5"); '*C NMR (101 MHz, CDCl3, major
rotamer) 6 171.4 (BC=0), 167.6 (aC=0), 158.5 (C7a"), 156.2 (C=N), 150.6 (Ar2), 150.5 (COOC(CHs3)3),
141.4 (C5), 138.2 (Ar8a), 133.2 (C4), 133.0 (C4"), 132.2 (C6"), 130.6 (C3a"), 129.3 (C5"), 129.0 (Ar4), 128.8
(Ar4a), 128.4 (C7"), 125.6 (Ar5), 124.5 (Ar7), 120.8 (Ar8), 118.2 (Ar6), 117.3 (Ar3), 113.5 (Arl), 86.3 (C2"),
78.9 (C(CHa»)3), 67.7 (OCHaHB), 54.5 (Lys5), 53.4 (C1'), 43.2 (C2"), 40.7 (C2"), 40.2 (C5"), 36.7 (C3"), 31.8
(Lysl), 29.3 (Lys4), 29.1 (C3"), 28.5 (Lys2), 28.4 (C2"-(CHs3)2), 28.4 ((CH3)3), 27.2 (C1™), 25.4 (C4"), 22.9
(C3™), 22.0 (C4™/C5™), 20.9 (Lys3), 19.2 (C4"-CH3), 17.9 (C6"-CH3), 12.4 (C7"-CH3); IR (neat) Vmax 3400,
3317, 3144, 3057, 2953, 2868, 2100, 1664, 1631, 1600, 1545, 1514, 1484, 1452, 1406, 1390, 1366, 1265,
1165, 1151, 1090, 1044, 1024, 994, 913, 852, 807, 781, 733, 660, 641, 566 cm™'; MS (ESI +ve) m/z 988 ([M
+ H]", 100%); HRMS (ESI +ve TOF) calcd for C49H72N120sS 988.5317, found 988.5337 ((M+H]").
Tert-butyl ((R)-6-(((R)-1-azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl) sul-
fonyl)guanidino)pentan-2-yl)amino)-5-(2-(2-(1-benzyl-1H-1,2,3-triazol-4-yl)phenoxy) acetamido)-6-
oxohexyl)carbamate (34)
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Following General Procedure III, the acid 27
(0.09 g, 0.30 mmol), amine 29 (0.20 g, 0.30
mmol), EDCIL.LHCI (0.06 g, 0.33 mmol), HOBt
(0.05 g, 0.33 mmol) and TEA (0.03 g, 0.30
mmol) were stirred in CH2Cl2 (3 mL) at rt for 16
h to give the titled compound (0.14 g, 49%) as a
white solid. M.P: 244 - 246 °C. TLC (MeOH/
CH2Cl2 - 10:90): Rr = 0.5; '"H NMR (400 MHz,
CDClI) 6 8.98 (brs, 1H, BCONH), 7.93 (s, 1H,
HS), 7.69-7.67 (m, 1H, aCONH), 7.36-7.26 (m,
TH, Ar6/Ar4/Ar2'/Ar3'/Ard'/ArS'/Ar6"), 7.11-

7.10 (m, 1H, LysN'-H), 7.04 (t, J = 7.5 Hz, 1H, Ar5), 6.92 (d, J = 8.5 Hz, 1H, Ar3), 6.28-6.20 (m, 2H, NH>
(guanidine)), 6.18-6.10 (m, 1H, N°-H (guanidine)), 5.61 (ABq, J = 15.0 Hz, 2H, OCHaHg), 4.80-4.72 (m, 1H,
Lys5), 4.64-4.60 (m, 1H, H1"), 4.64 (s, 2H, CH2Ph), 4.56-4.46 (m, 1H, H1"), 4.08-3.98 (m, 1H, H2"), 3.32-3.20
(m, 2H, HS"), 3.20-3.06 (m, 2H, Lys1), 2.92 (s, 2H, H3"), 2.56 (s, 3H, C4"-CH3), 2.49 (s, 3H, C6"-CH3), 2.07
(s. 3H, C7"-CH3), 2.02-1.80 (m, 6H, Lys4/H3'/H4"), 1.48-1.42 (m, 4H, Lys2/Lys3), 1.44 (s, 9H, C(CH3)3),
1.40 (s, 6H, C2"-(CHs)2); '*C NMR (101 MHz, CDCl3) § 172.6 (BC=0), 169.5 (aC=0), 158.8 (C7a"), 156.4
(C=N), 156.3 (Ar2), 154.1 (COOC(CHs)3), 145.0 (C4), 138.4 (Arl'), 135.0 (C4"), 133.2 (C6"), 132.4 (C3a"),
129.9 (Ar4), 129.3 (C5"), 129.2 (C5), 129.1 (C7"), 129.0 (Ar3'), 128.8 (Ar5'"), 128.2 (Ar2"), 124.7 (Ar6"),
122.5 (Ard"), 122.4 (Ar6), 119.6 (Ar5), 117.6 (Ar3), 113.3 (Arl), 86.5 (C2"), 79.2 (C(CH3)3), 67.8 (OCHAHB),
60.6 (Lys5), 55.0 (CH2Ph), 54.3 (C1"), 53.9 (C2"), 53.6 (C5"), 43.4 (C3"), 40.9 (Lys1), 40.2 (Lys4), 31.6 (C3"),
29.5 (Lys2), 28.7 (C(CHas)3), 28.6 (C2"-(CHa3)2), 25.6 (C4'), 23.1 (Lys3), 19.4 (C4"-CH3), 18.1 (C6"-CH3),
12.6 (C7"-CH3); IR (neat) vmax 3426, 3322, 3156, 3065, 2973, 2932, 2865, 2100, 1660, 1619, 1547, 1489,
1454, 1406, 1392, 1366, 1247, 1165, 1105, 1092, 1042, 994, 976, 941, 904, 852, 783, 756, 698, 642 cm™* MS
(ESI +ve) m/z 979 (IM + Na]", 100%); HRMS (ESI +ve TOF) caled for C47He4sN120sSNa 979.4583, found

979.4587 ([M + Na]").

Tert-Butyl ((R)-6-(((R)-1-azido-5-(2-((2,2,4,6,7-pentamethyl-2,3-dihydrobenzofuran-5-yl) sul-

fonyl)guanidino)pentan-2-yl)amino)-5-(2-((1-(2-(isopentyloxy)phenyl)-1H-1,2,3-triazol-5-yl)meth-

oxy)acetamido)-6-oxohexyl)carbamate (35)



Antibiotics 2021, 10, 913 25 of 141

Following General Procedure III, the acid
28 (0.12 g, 0.37 mmol), amine 29 (0.25 g, 0.37
mmol), EDCI.HCI (0.08 g, 0.41 mmol), HOBt
Ard (0.06 g, 0.41 mmol) and TEA (0.04 g, 0.37

mmol) were stirred in CH2Cl2 (3 mL) at rt for

1NAr1 O ': 16 h to give the titled compound (0.25 g, 70%)
N\: fo . as a pale brown solid. M.P: 220 - 222 °C. TLC
N—4 (McOH/ CH2Cl - 10:90): Re = 0.6; 'H NMR
Lys (400 MHz, CDCls) & 7.82 (s, 1H, H4), 7.49

HNTOT< (ddd, J= 8.2, 1.6 Hz, 1H, Ar4), 7.40 (dd, J =

8.0, 1.6 Hz, 1H, Ar6), 7.11-7.0 (m, 3H,
Ar5/Ar3/BCONH), 6.97 (brs, 1H, aCONH), 6.34-6.24 (m, 3H, N°-H/NH> (guanidine)), 4.75 (t, J = 5.8 Hz,
1H, LysN'-H), 4.63-4.55 (m, 2H, C5-CHa), 4.35 (t, /= 6.5 Hz, 1H, Lys5), 4.01-3.74 (m, 3H, H2/H1™), 3.89-
3.74 (m, 2H, OCHAHs), 3.38-3.28 (m, 2H, H1"), 3.44-3.40 (m, 2H, H5'), 3.07-3.00 (m, 2H, Lys1), 2.94 (s, 2H,
H3"), 2.56 (s, 3H, C4"-CHa), 2.50 (s, 3H, C6"-CHs), 2.08 (s. 3H, C7"-CHs), 1.85-1.80 (m, 2H, Lys4), 1.64-
1.45 (m, 9H, H2"/H3"/Lys2/H3/H4'), 1.45 (s, 6H, C2"(CHs)2), 1.41 (s, 9H, C(CHs)3), 1.36-1.20 (m, 2H,
Lys3), 0.82 (d,J = 6.3 Hz, 6H, H4"/H5™); 13C NMR (101 MHz, CDCls) § 171.7 (BC=0), 169.1 (aC=0), 158.7
(C7a"), 156.2 (C=N), 153.1 (COO(CHs)3), 138.3 (Ar2), 135.0 (C5), 133.1 (C4"), 132.9 (C6"), 132.2 (C3a",
131.8 (C4), 128.3 (C5"), 124.9 (CT"), 124.8 (Ard), 124.6 (Ar6), 121.1 (Arl), 117.4 (Ar5), 113.3 (Ar3), 86.4
(C2"), 79.2 (C(CH3)3), 69.1 (OCHAHB), 67.7 (C1™), 62.1 (C5-CHa), 54.6 (Lys3), 52.7 (C1'), 43.2 (C2'), 40.7
(C5Y, 39.9 (C3"), 37.5 (Lysl), 32.0 (C2™), 29.7 (Lys4), 29.3 (Lys2), 29.2 (C3"), 28.6 (C2"-(CHs)a), 28.4
((CH3)3), 25.5 (CA4'), 24.9 (C3™), 22.5 (C4"™/C5™), 22.4 (Lys3), 19.2 (C4"-CHs), 17.9 (C6"-CHz), 12.4 (C7"-
CH3); IR (neat) vmax 3325, 3147, 3076, 2963, 2930, 2869, 2100, 1661, 1620, 1549, 1510, 1459, 1404, 1390,
1367, 1286, 1250, 1166, 1107, 1050, 1036, 996, 978, 852, 808, 783, 757, 734, 663, 642, 569 cm™'; MS (ESI
+ve) m/z989 (IM +Na]", 100%); HRMS (ESI +ve TOF) calcd for C46H70N1209SNa 989.5007, found 989.5029
(IM + Nal").
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4. Synthesis of final derivatives 10— 16, 21-26 and 36-50.
(R)-N-(1-(4-Cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(4-isopentyl-1H-1,2,3-tria-
zol-1-yl)phenoxy)acetamide hydrochloride (10)

Following General Procedure IV, azide 8 (0.07 g, 0.09
mmol), cyclohexylacetylene (0.03 g, 0.27 mmol),
CuS04-:5H20 (0.005 g, 0.02 mmol) and sodium ascorbate
(0.008 g, 0.04 mmol) were stirred in -BuOH (2 mL) and H20
(0.5 mL) for 16 h to give the intermediate triazole as an off-
white solid after flash chromatography over silica gel

(MeOH/CH2Cl2 — 0:100 — 3:97). Following General Pro-

cedure VII, the intermediate trizole (0.06 g, 0.07 mmol) was
dissolved in CH2Cl2 (2 mL), treated with H20 (0.03 g, 1.46 mmol) and CF3COOH (1 mL) followed by work-
up with ethereal HCI (2 mL) to give the amine salt 10 (0.03 g, 55% over two steps) as a pale brown solid that
rapidly transitioned to a sticky gum. [a]33 +68.1 (c 0.0047, MeOH). '"H NMR (400 MHz, CD30OD) & 8.46 (s,
1H, HS), 8.36 (s, 1H, Ha), 7.65 (apparent t, J= 7.5 Hz, 1H, Ar4), 7.55 (d, J= 7.3 Hz, 1H, Ar6), 7.28-7.18 (m,
2H, Ar5/Ar3), 4.84-4.78 (m, 1H, H1"), 4.72-4.58 (m, 3H, OCHaHg/H1"), 4.50-4.40 (m, 1H, H2"), 3.30-3.20
(m, 2H, HS5"), 2.90-2.80 (m, 2H, H1"™), 2.04-1.94 (m, 2H, H3"), 1.86-1.50 (m, 11H, H4'/H2"/H3"/
H1"/H2"/H3"/H4"/H5"/ H6"), 1.48-1.20 (m, SH, H2"/H3"/H4"/H5"/H6"), 0.99 (d, J = 5.0 Hz, 6H, H4"'/H5");
BCNMR (101 MHz, CD30D) § 170.9 (C=0), 158.7 (C=N), 152.1 (Ar2), 147.9 (CP), 132.8 (C4), 127.7 (Ar4),
127.3 (Ar6), 125.9 (C5), 125.3 (Ca), 123.8 (Ar5), 122.3 (Ar3), 115.7 (Arl), 69.1 (C1"), 67.0 (OCHaHB), 57.2
(C2"),50.7 (C2™M),42.1(C5"),39.6 (C1"), 33.3 (C2"), 33.2(C6"), 29.8 (C3"),29.0 (C1™), 26.8 (C4"), 26.7 (C3"),
26.5 (C5"), 24.1 (C3™M), 23.6 (C4"), 22.9 (C4™/C5™); IR (neat) Vmax 3339, 3276, 3180, 2931, 2857, 2481, 1906,
1670, 1603, 1549, 1507, 1465, 1451, 1386, 1368, 1289, 1230, 1168, 1130, 1048, 981, 937, 855, 821, 800, 761,
701, 669 cm™'; MS (ESI +ve) m/z 565 (M — HCI + H]*, 100%); HRMS (ESI +ve TOF) caled for C20H4sN 1002
565.3727, found 565.3731 (M — HC1 + H]").
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(R)-N-(1-(4-Cyclopentyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(4-isopentyl-1H-1,2,3-tri-
azol-1-yl)phenoxy)acetamide hydrochloride (11)

Ard Following General Procedure IV, azide 8 (0.07 g, 0.09 mmol),
cyclopentylacetylene (0.03 g, 0.29 mmol), CuSO4-5H20 (0.005
g, 0.02 mmol) and sodium ascorbate (0.008 g, 0.04 mmol) were
stirred in -BuOH (2 mL) and H20 (0.5 mL) for 16 h to give the
intermediate triazole as an off-white solid after flash chroma-

tography over silica gel (MeOH/CH2Cl2 — 0:100 — 3:97). Fol-

lowing General Procedure VII, the intermediate 135 (0.06 g,
0.07 mmol) was dissolved in CH2Cl2 (2 mL), treated with H2O (0.03 g, 1.4 mmol) and CF3COOH (1 mL)
followed by work-up with ethereal HCI (2 mL) to give the amine salt 23 (0.025 g, 57% over two steps) as a
brown solid that rapidly transitioned to a sticky gum. [a]%3 +58.0 (¢ 0.0052, MeOH). 'H NMR (400 MHz,
CD30D) 6 8.58 (s, 1H, HS), 8.45 (brs, 1H, Ha), 7.68-7.58 (m, 1H, Ar6), 7.56-7.46 (m, 1H, Ar4), 7.22-7.06
(m, 2H, Ar5/Ar3), 4.70-4.56 (m, 2H, OCHaHsg), 4.50-4.40 (m, 1H, H1"), 4.38-4.30 (m, 1H, H1"), 4.20-4.12
(m, 1H, H2'"), 3.14-3.02 (m, 3H, H5'/H1"), 2.76-2.62 (m, 2H, H1"), 1.96-1.84 (m, 2H, H3'), 1.68-1.38 (m,
13H, H4'/H2"'/H3"'/H2"/ H3"/H4"/H5"), 0.90 (d, J = 5.6 Hz, 6H, H4"/ H5"); *C NMR (101 MHz, CD30D) &
167.2 (C=0), 156.7 (C=N), 150.6 (Ar2), 149.6 (Cp), 146.7 (C4), 129.9 (Ard), 125.9 (Ar6), 125.1 (Ca), 123.5
(C5), 121.6 (Ar5), 121.5 (Ar3), 113.9 (Arl), 69.7 (C1"), 58.4 (OCHaHB), 50.7 (C2'"), 42.3 (C2™), 39.2 (C5"),
36.1 (C1"), 33.9 (C3"), 29.8 (C1™), 28.9 (C2"/C5"), 26.7 (C3"/C4"), 26.2 (C3"), 24.0 (C4"), 22.9 (C4"/C5™);
IR (neat) Vmax 3344, 3276, 3184, 2957, 2871, 2478, 2110, 1895, 1722, 1668, 1603, 1551, 1505, 1469, 1453,
1385, 1368, 1288, 1229, 1168, 1131, 1080, 1050, 993, 939, 854, 801, 760, 653, 586 cm™'; MS (ESI +ve) m/z
551 (M — HCI + H]", 100%), 276 ([M — HCI + H]**, 80%); HRMS (ESI +ve TOF) calcd for C28H43N1002
551.3565, found 551.3572 ([M — HC1 + HJ").
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(R)-N-(1-(4-(4-Fluorophenyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(4-isopentyl-1 H-
1,2,3-triazol-1-yl)phenoxy)acetamide hydrochloride (12)
Following General Procedure IV, azide 8 (0.06 g, 0.09
5" mmol), 1-ethynyl-4-fluoro benzene (0.03 g, 0.27 mmol),
F CuSO4+5H20 (0.005 g, 0.02 mmol) and sodium ascorbate
(0.008 g, 0.04 mmol) were stirred in ~-BuOH (2 mL) and
H20 (0.5 mL) for 16 h to give the intermediate triazole as an
off-white solid after flash chromatography over silica gel
(MeOH/CH2Cl2 — 0:100 — 3:97). Following General Pro-
cedure VII, the intermediate triazole (0.06 g, 0.07 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20
(0.03 g, 1.4 mmol) and CF3COOH (1 mL) followed by work-up with ethereal HCI (2 mL) to give the amine

salt 12 (0.03 g, 54% over two steps) as an off-white solid that rapidly transitioned to a sticky gum. [a]%® +74.2
(c 0.0051, MeOH). '"H NMR (400 MHz, DMSO-ds) 6 8.51 (s, 1H, H5), 8.39 (brs, 2H, N°>-H/C=NH), 7.86-7.78
(m, 3H, NH2.HCI), 7.59 (d, J = 7.5 Hz, 1H, Ar6), 7.50-7.38 (m, 1H, CONH), 7.32-7.22 (m, 4H,
Ho/Ar4/H2"/H6"), 7.08 (t,J=7.5 Hz, 1H, Ar3), 7.02 (d, Ju-r = 8.5 Hz, 2H, H3"/H5"), 7.02-6.90 (m, 1H, Ar5),
4.65 (ABq, J = 15.8 Hz, 2H, OCHaHs), 4.54-4.40 (m, 2H, H1"), 4.28-4.18 (m, 1H, H2"), 3.12-3.02 (m, 2H,
H5"),2.64 (t,J=7.5 Hz, 2H, H1"™), 1.62-1.40 (m, 7H, H3'/H4'/H2"'/H3"), 0.88 (d, J = 6.5 Hz, 6H, H4""/H5");
3BC NMR (101 MHz, DMSO-ds) § 167.5 (C=0), 161.7 (d, Jc-r = 196.4 Hz, C4"), 156.9 (C=N), 149.7 (Ar2),
146.9 (CB), 145.3 (C4), 130.0 (Ar4), 127.3 (d, Jcr = 3.0 Hz, C1"), 127.2 (Ar6), 127.1 (Ca), 126.1 (C5), 125.3
(Ar5), 123.7 (Ar3), 121.8 (d, Jc-r = 22.3 Hz, C2"/C6"), 115.8 (d, Jcr = 16.9 Hz, C3"/C5"), 114.0 (Arl), 67.3
(C1"), 64.9 (OCHaHBs), 52.7 (C2'"), 48.7 (C2"), 40.3 (C5"), 28.3 (C3"), 27.1 (C1™), 25.0 (C3™), 22.9 (C4'), 22.3
(C4™/C5™); IR (neat) Vmax 3342, 3273, 3182, 2957, 2871, 2489, 1895, 1667, 1559, 1501, 1469, 1414, 1387,
1367, 1286, 1230, 1191, 1166, 1132, 1081, 1049, 993, 975, 941, 843, 816, 759, 666, 654, 600, 585 cm™'; MS
(ESI +ve) m/z 577 (IM — HC1 + H]*, 100%), 289 ([M — HCI1 + H]**, 20%); HRMS (ESI +ve TOF) calcd for
C29H37N1002CIF 611.2768, found 611.2771 ([M + H]").
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(R)-N-(1-(4-Benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(4-isopentyl-1H-1,2,3-triazol-1-
yl)phenoxy)acetamide hydrochloride (13)

Ard 5 Following General Procedure IV, azide 8 (0.07 g, 0.09
mmol), 3-phenyl-1-propyne (0.03 g, 0.27 mmol), CuSO4-5H20
(0.005 g, 0.02 mmol) and sodium ascorbate (0.008 g, 0.04
mmol) were stirred in £-BuOH (2 mL) and H20 (0.5 mL) for 16

Ar6

h to give the intermediate triazole as an off-white gum after

flash chromatography over silica gel (MeOH/CH2Cl2 — 0:100

— 3:97). Following General Procedure VII, the intermediate
triazole (0.06 g, 0.07 mmol) was dissolved in CH2Cl2 (2 mL), treated with H2O (0.03 g, 1.4 mmol) and
CF3COOH (1 mL) followed by work-up with ethereal HCI (2 mL) to give the amine salt 13 (0.029 g, 53%
over two steps) as a brown solid that rapidly transitioned to a sticky gum. [a]%3 +68.1 (c 0.0042, MeOH). 'H
NMR (400 MHz, CD30D) ¢ 8.76 (brs, 1H, HS), 8.38 (brs, 1H, Ha), 7.68 (d, /= 7.5 Hz, 1H, Ar6), 7.55 (t,J =
8.0 Hz, 1H, Ar4), 7.32-7.20 (m, 6H, Ar5/H2"/H3"/H4"/H5"/H6"), 7.15 (d, J= 8.0 Hz, 1H, Ar3), 4.82-4.76 (m,
1H, OCHAaHB), 4.68-4.56 (m, 3H, OCHaHB/H1"), 4.48-4.40 (m, 1H, H2"), 4.15 (s, 2H, CH2Ph), 3.28-3.16 (m,
2H, H5"), 2.92-2.84 (m, 2H, H1™), 1.84-1.50 (m, 7H, H3'/H4'/H2"'/H3"), 0.99 (d, J = 4.0 Hz, 6H, H4"'/H5"");
BCNMR (101 MHz, CD30D) § 170.4 (C=0), 158.6 (C=N), 151.8 (Ar2), 137.6 (CP), 133.1 (C4), 131.1 (C1"),
130.8 (Ar4), 130.0 (C2"/C6"), 129.8 (Ar6), 129.7 (C3"/C5"), 128.34 (C5), 128.33 (C4"), 127.2 (Ca), 123.64
(Ar5), 123.63 (Ar3), 115.4 (Arl), 68.7 (C1"), 66.8 (OCHaHB), 56.8 (C2"), 50.5 (C2"), 41.9 (C5"), 38.8 (C3"),
29.5 (CH2Ph), 28.8 (C1™), 26.2 (C3"), 23.4 (C4"), 22.6 (C4"/C5™); IR (neat) vmax 3338, 3274, 3182, 3073,
2957,2934, 2870, 2470, 1902, 1669, 1603, 1549, 1507, 1465, 1386, 1368, 1288, 1230, 1167, 1132, 1049, 983,
936, 855, 799, 760, 721, 697, 669, 644 cm™'; MS (ESI +ve) m/z 573 ([M — HC1 + H]*, 100%); HRMS (ESI
+ve TOF) calcd for C30H41N1002 573.3414, found 573.3434 (M — HC1 + H]").
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(R)-N-(1-(4-Cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(5-isopentyl-1H-1,2,3-tria-
zol-1-yl)phenoxy)acetamide hydrochloride (14)
Ard Following General Procedure IV, azide 9 (0.07 g, 0.09
o 4 mmol), cyclohexylacetylene (0.03 g, 0.27 mmol),
Art OT\W /% CuSO45H20 (0.005 g, 0.02 mmol) and sodium ascorbate
| (0.008 g, 0.04 mmol) were stirred in ~-BuOH (2 mL) and H20

(0.5 mL) for 16 h to give the intermediate triazole as a pale

brown solid after flash chromatography over silica gel
(MeOH/CH2Cl2 — 0:100 — 5:95). Following General Procedure VII, the intermediate triazole (0.06 g, 0.07
mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.03 g, 1.46 mmol) and CF3COOH (1 mL) followed
by work-up with ethereal HCI (3 mL) to give the amine salt 14 (0.03 g, 56% over two steps) as a pale brown
solid that rapidly transitioned to a sticky gum. [a]33 +59.7 (¢ 0.0058, MeOH). 'H NMR (400 MHz, CD30D)
0798 (d,J=28.4Hz, 1H, Ard), 7.75 (s, 1H, H4), 7.74 (s, 1H, Ha), 7.63-7.57 (m, 1H, Ar6), 7.48 (dd, J=17.7,
1.6 Hz, 1H, Ar5), 7.09 (d, J = 8.4 Hz, 1H, Ar3), 4.59 (ABq, J = 15.1 Hz, 2H, OCHaHg), 4.51-4.46 (m, 1H,
H1"), 4.40-4.33 (m, 1H, HI"), 4.26-4.16 (m, 1H, H2'"), 3.18-3.08 (m, 2H, H1"), 2.72-2.62 (m, 2H, HS"), 2.00-
1.88 (m, 2H, H3"), 1.84-1.68 (m, 3H, H1"/H2"), 1.62-1.18 (m, 13H, H3"'/H2"/H3"/ H4"/H5"/H6"/H4"), 0.82
(d,J= 6.4 Hz, 6H, H4"/H5™); 3*C NMR (101 MHz, CD30D) & 167.4 (C=0), 157.3 (C=N), 152.8 (Ar2), 152.0
(CB), 140.4 (C5), 133.4 (C4), 132.0 (Ard), 131.6 (Ar6), 128.9 (Arl), 125.0 (Ca), 121.8 (ArS), 114.0 (Ar3),
67.1 (OCHaHB), 53.0 (C1"), 49.0 (C2"), 36.8 (C5"), 34.8 (C2"), 32.89 (C1"), 32.85 (C2"/C6"), 28.9 (C3"), 27.3
(C3™), 26.0 (C1™), 25.9 (C4"), 25.3 (C3"/C5"), 22.4 (C4"), 20.7 (C4"/C5™); IR (neat) Vmax 3339, 3276, 3185,
2932, 2858, 2476, 1907, 1670, 1603, 1549, 1507, 1465, 1451, 1386, 1368, 1289, 1230, 1169, 1131, 1048, 983,
954, 938, 855, 822, 800, 762, 700, 669, 643 cm™'; MS (ESI +ve) m/z 565 (M — HCI + H]*, 100%); HRMS
(ESI +ve TOF) calcd for C20H4sN1002 565.3727, found 565.3734 ([M + H]").
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(R)-N-(1-(4-(Cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(5-isopentyl-1 H-
1,2,3-triazol-1-yl)phenoxy)acetamide hydrochloride (15)

4" Following General Procedure IV, azide 9 (0.07 g, 0.09 mmol),
3-cyclohexyl-1-propyne (0.03 g, 0.27 mmol), CuSOs5H20
(0.005 g, 0.02 mmol) and sodium ascorbate (0.008 g, 0.04 mmol)

Ard

Ar6
1NArl were stirred in -BuOH (2 mL) and H20 (0.5 mL) for 16 h to give
N\N /5 the intermediate triazole as a white solid after flash chromatog-
- jl_l raphy over silica gel (MeOH/CH2Cl2 —0:100 — 5:95). Following
4 HN” “NH, HCI

General Procedure VII, the intermediate triazole (0.07 g, 0.08
mmol) was dissolved in CH2Clz (2 mL), treated with H20 (0.03 g, 1.6 mmol) and CF3COOH (1 mL) followed
by work-up with ethereal HCI (3 mL) to give the amine salt 15 (0.03 g, 54% over two steps) as a pale-yellow
solid that rapidly transitioned to a sticky gum. [a]33 +62.1 (¢ 0.0051, MeOH). 'H NMR (400 MHz, CD30D)
0 8.27 (brs, 1H, H4), 7.95 (brs, 1H, Ha), 7.63 (t, /= 7.4 Hz, 1H, Ar4), 7.47 (d, J = 7.4 Hz, 1H, Ar6), 7.30-
7.22 (m, 2H, Ar5/Ar3), 4.79-4.69 (m, 1H, H1"), 4.63-4.49 (m, 3H, OCHaHs/H1'"), 4.47-4.39 (m, 1H, H2"),
3.22-3.10  (m, 2H, HI™), 2.77-2.61 (m, 4H, pC-CH2/HS5'), 1.84-1.36 (m, 13H,
H3'/H4'/H2"/H3"/H1"/H2"/H3"/H4"/H5"/H6"), 1.34-1.09 (m, 3H, H2"/H4"/H6"), 1.04-0.90 (m, 2H,
H3"/H5"), 0.81 (d, J = 6.1 Hz, 6H, H4"/H5™); 3C NMR (101 MHz, CD30D) & 168.7 (C=0), 157.2 (C=N),
152.5 (Ar2), 145.6 (CP), 140.8 (C5), 140.1 (Ar4), 132.6 (C4), 131.7 (Ar6), 128.5 (Arl), 123.8 (Ca), 122.2
(Ar5), 113.9 (Ar3), 67.1 (OCHaHB), 56.1 (C1"), 49.1 (C2'"), 40.5 (C5"), 37.3 (C2"), 36.6 (C1"), 32.2 (BC-CHo),
30.6 (C2"/C6"), 28.2 (C3"), 27.2 (C3™), 25.7 (C1™), 25.6 (C4"), 24.9 (C3"/C5"), 21.1 (C4"), 20.9 (C4"/C5™);
IR (neat) Vmax 3345, 3275, 3186, 2953, 2927, 2854, 2482, 1909, 1670, 1603, 1550, 1507, 1465, 1450, 1386,
1368, 1288, 1229, 1168, 1130, 1084, 1049, 983, 958, 935, 854, 761, 669, 648, 585 cm™'; MS (ESI +ve) m/z
579 (M — HCI + H]", 100%); HRMS (ESI +ve TOF) calcd for C30H47N1002 579.3877, found 579.3876 (M
— HCI + H]Y).
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(R)-N-(1-(4-Benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(5-isopentyl-1H-1,2,3-triazol-1-
yl)phenoxy)acetamide hydrochloride (16)

Ar4 5 Following General Procedure IV, azide 9 (0.07 g, 0.09

Ar2 H 1 o) ¥ mmol), 3-phenyl-1-propyne (0.03 g, 0.27 mmol),
Ar6 O/ﬁ}/ NN\ '
INAH 5 \ CuSO4-5H20 (0.005 g, 0.02 mmol) and sodium ascorbate
p 1" 3 =N
N, Ve (0.008 g, 0.04 mmol) were stirred in -BuOH (2 mL) and H20
N !
4 3" 5 jl\H (0.5 mL) for 16 h to give the intermediate triazole as an off-
5"
4 HN™ "NH, HCI white gum after flash chromatography over silica gel

(MeOH/CH2Cl2 — 0:100 — 5:95). Following General Procedure VII, the intermediate triazole (0.07 g, 0.08
mmol) was dissolved in CH2Clz (2 mL), treated with H20 (0.03 g, 1.6 mmol) and CF3COOH (1 mL) followed
by work-up with ethereal HCI (3 mL) to give the amine salt 16 (0.03 g, 55% over two steps) as a pale brown
solid that rapidly transitioned to a sticky gum. [a]33 +73.6 (¢ 0.0046, MeOH). 'H NMR (400 MHz, CD30D)
0 8.22 (brs, 1H, H4), 8.11 (brs, 1H, Ha), 7.62 (t, J= 7.7 Hz, 1H, Ar4), 7.48 (d, J = 7.3 Hz, 1H, Ar6), 7.31-
7.22 (m, 6H, Ar5/H2"/H3"/H4"/H5"/H6"), 7.17 (d, J = 7.7 Hz, 1H, Ar3), 4.80-4.70 (m, 1H, H1"), 4.52-4.44
(m, 3H, OCHaHB/H1"), 4.42-4.32 (m, 1H, H2"), 4.16 (s, 2H, CH2Ph), 3.24-3.12 (m, 2H, H1"), 2.72-2.62 (m,
2H, H5"), 1.83-1.42 (m, 7H, H3'/H4'/ H2"'/H3™), 0.81 (d, J = 5.6 Hz, 6H, H4"/H5"); '3C NMR (101 MHz,
CD30D) 6 167.4 (C=0), 157.3 (C=N), 152.8 (Ar2), 146.1 (CP), 140.4 (C5), 139.9 (C1"), 132.0 (C4), 131.6
(Ard), 128.9 (C2"/C6"), 128.8 (C3"/C5"), 128.7 (Ar6), 126.5 (C4"), 125.0 (Arl), 123.6 (Ca), 121.9 (ArS),
114.0 (Ar3), 67.0 (OCHaHB), 55.3 (C1"), 52.9 (C2'"), 40.5 (C5"), 36.7 (C2™), 31.6 (CH2Ph), 28.9 (C3"), 27.3
(C3™M), 25.3 (C1™), 22.4 (C4"), 20.7 (C4™/C5™); IR (neat) Vmax 3341, 3276, 3181, 3088, 3075, 2956, 2934,
2870, 2470, 1914, 1669, 1603, 1549, 1507, 1465, 1385, 1368, 1288, 1229, 1168, 1131, 1049, 982, 936, 855,
799, 759, 721, 698, 669, 645 cm™'; MS (ESI +ve) m/z 573 (M — HC1 + H]", 100%); HRMS (ESI +ve TOF)
calcd for C30H41N1002 573.3414, found 573.3420 ([M — HCI + H]").
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(R)-N-(1-(4-Cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-((1-(4-isopentyl-1H-1,2,3-tria-
zol-1-yl)naphthalen-2-yl)oxy)acetamide hydrochloride (21)

ArsArfaAM Following General Procedure IV, azide 19 (0.07 g,

0.09 mmol), cyclohexyl acetylene (0.03 g, 0.27 mmol),

4" CuS045H20 (0.005 g, 0.01 mmol) and sodium ascor-

bate (0.008 g, 0.03 mmol) were stirred in --BuOH (2.0

mL) and H20 (0.5 mL) for 16 h to give the intermediate

Ar7

triazole as an off-white gum after flash chromatog-

raphy over silica gel (MeOH/CH2Cl2 — 0:100 — 6:94).

Following General Procedure VII, the intermediate
triazole (0.06 g, 0.06 mmol) was dissolved in CH2Cl2 (2 mL), treated with H2O (0.03 g, 1.26 mmol) and
CF3COOH (1 mL) followed by work-up with ethereal HCI (3 mL) to give the amine salt 21 (0.03 g, 72% over
two steps) as a pale brown solid that rapidly transitioned to a sticky gum. [a]3® +58.1 (c 0.0061, MeOH); 'H
NMR (400 MHz, CD30D) & 8.36 (brs, 1H, H5S), 8.18 (s, 1H, Ha), 8.19 (d, /= 8.9 Hz, 1H, Ar8), 8.00 (d, J =
7.9 Hz, 1H, ArS), 7.59-7.46 (m, 3H, Ar4/Ar6/Ar7), 7.16 (d, J = 8.1 Hz, 1H, Ar3), 4.80-4.68 (m, 3H,
OCHaHs/H1"), 4.62-4.60 (m, 1H, H1"), 4.58-4.42 (m, 1H, H2"), 3.15-3.14 (m, 2H, H5"), 2.94-2.91 (m, 2H,
H1™),2.72 (brs, 1H, H1"), 1.91-1.88 (m, 2H, H3"), 1.79-1.57 (m, 10H, H4'/H2"'/H3"/H2"/H3"/H4"/H5"/H6"),
1.20-1.16 (m, 5H, H2"/H3"/H4"/H5"/H6"), 1.01 (d, J = 5.8 Hz, 6H, H4"/H5"); 3C NMR (101 MHz, CD30D)
3 169.2 (C=0), 157.1 (C=N), 150.6 (Ar2), 149.3 (C4), 147.6 (CP), 132.7 (Ar8a), 130.2 (Ar4), 129.3 (Arda),
128.2 (Ar5), 128.1 (Ar7), 127.0 (Ar8), 125.7 (C5), 125.2 (Ca), 120.2 (Ar6), 119.3 (Ar3), 113.8 (Arl), 67.7
(OCHaHB), 55.7 (C1"),49.1 (C2"), 40.4 (C5"),37.9 (C2"), 33.3 (C1"), 31.5 (C2"), 31.4 (C6"), 28.1 (C1"), 27.5
(C3"),25.16 (C3™), 25.13 (C4"),25.0 (C3"), 24.8 (C5"), 22.6 (C4"), 21.3 (C4"/C5"); IR (neat) Vmax 3342, 3275,
3181, 2931, 2856, 1669, 1633, 1601, 1550, 1513, 1483, 1451, 1384, 1367, 1280, 1231, 1172, 1152, 1118,
1081, 1049, 860, 812, 778, 749, 668, 648, 588 cm™'; MS (ESI +ve) m/z 615 ([M — HCI + H]", 100%); HRMS
(ESI +ve TOF) caled for C33H47N1002 615.5300, found 615.3877 ([M — HC1 + H]").
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(R)-N-(1-(4-(Cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-((1-(4-isopentyl-1H-
1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamide hydrochloride (22)

4" Following General Procedure 1V, azide 19 (0.07 g, 0.09
mmol), 3-cyclohexyl-1-propyne (0.03 g, 0.27 mmol),
CuS04-5H20 (0.005 g, 0.02 mmol) and sodium ascorbate
(0.008 g, 0.04 mmol) were stirred in ~-BuOH (2 mL) and
H20 (0.5 mL) for 16 h to give the intermediate triazole as
an off-white gum after flash chromatography over silica gel
(MeOH/CH2Cl2 - 0:100 — 5:95). Following General Pro-
cedure VII, the intermediate triazole (0.06 g, 0.06 mmol)
was dissolved in CH2Cl2 (2 mL), treated with H20 (0.03 g, 1.36 mmol) and CF3COOH (1 mL) followed by

work-up with ethereal HCI (3 mL) to give the amine salt 22 (0.03 g, 66% over two steps) as a pale-yellow
solid that rapidly transitioned to a sticky gum. [a]33 +74.1 (c 0.0056, MeOH). 'H NMR (400 MHz, CD30OD)
0 8.19 (s, 1H, HS), 8.14 (d, /= 8.0 Hz, 1H, Ar8), 8.00 (t, /= 8.9 Hz, 1H, Ar5), 7.70-7.62 (m, 1H, Ar6), 7.61
(s, 1H, Ha), 7.58-7.45 (m, 1H, Ar7), 7.39 (d, J= 8.1 Hz, 1H, Ar4), 6.99 (d, J=8.1 Hz, 1H, Ar3), 4.62 (s, 2H,
OCHaHs), 4.48-4.36 (m, 1H, H1"), 4.36-4.24 (m, 1H, H1"), 4.22-4.08 (m, 1H, H2"), 3.08-2.96 (m, 2H, HS"),
2.80-2.70 (m, 2H, HI™), 237 (d, J = 62 Hz, 2H, BC-CHz), 1.70-1.32 (m, 13H,
H3'/H4'/H2"/H3"/H1"/H2"/H3"/H4"/H5"/H6"), 1.16-0.99 (m, 3H, H2"/ H4"/H6"), 0.92 (d, J = 2.4 Hz, 6H,
H4"/H5"), 0.81-0.78 (m, 2H, H3"/H5"); *C NMR (101 MHz, CD30OD) & 167.8 (C=0), 157.4 (C=N), 150.9
(Ar2), 147.4 (C4), 145.2 (CB), 132.1 (Ar8a), 130.7 (Ard), 128.96 (Arda), 128.93 (Ar5), 128.5 (Ar7), 125.9
(Ar), 125.3 (C5), 123.7 (Ca), 121.3 (Ar6), 119.9 (Ar3), 115.2 (Arl), 68.1 (OCHaHB), 53.1 (C1"), 49.1 (C2"),
40.7 (C5', Observed by gHMBC), 38.5 (C2"), 37.8 (BC-CH2), 33.0 (C1", Observed by gHMBC), 32.9 (C2"),
32.7(C6"), 28.9 (C1™), 27.6 (C3"), 26.4 (C3"), 26.4 (C4", Observed by gHMBC), 26.0 (C3"), 25.4 (C5"), 23.5
(C4"), 22.8 (C4"™/C5™); IR (neat) Vmax 3339, 3273, 3177, 2953, 2927, 2854, 1907, 1668, 1634, 1601, 1549,
1514, 1483, 1450, 1383, 1367, 1350, 1281, 1231, 1221, 1153, 1117, 1083, 1052, 1025, 964, 919, 862, 811,
778, 750, 647, 608 cm™'; MS (ESI +ve) m/z 629 (M — HCI + H]", 100%); HRMS (ESI +ve TOF) calcd for
C34H49N1002 629.4034, found 629.4032 ([M — HC1 + H]").



Antibiotics 2021, 10, 913 35 of 141
(R)-N-(1-(4-Benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-((1-(4-isopentyl-1H-1,2,3-triazol-
1-yD)naphthalen-2-yl)oxy)acetamide hydrochloride (23)
9 Following General Procedure 1V, azide 19 (0.07 g,
3" 0.09 mmol), 3-phenyl-1-propyne (0.03 g, 0.27 mmol),
CuS04-5H20 (0.005 g, 0.02 mmol) and sodium ascor-
bate (0.008 g, 0.04 mmol) were stirred in -BuOH (2
mL) and H20 (0.5 mL) for 16 h to give the intermediate

NH, HCI triazole as a pale-yellow solid gum after flash chroma-

tography over silica gel (MeOH/CH2Cl2 — 0:100 —

4:96). Following General Procedure VII, the intermediate triazole (0.06 g, 0.06 mmol) was dissolved in
CH2Cl2 (2 mL), treated with H20 (0.03 g, 1.2 mmol) and CF3COOH (1 mL) followed by work-up with ethereal
HCI (3 mL) to give the amine salt 23 (0.028 g, 68% over two step) as a pale brown solid that rapidly transi-
tioned to a sticky gum. [a]3® +66.1 (c 0.0048, MeOH). '"H NMR (400 MHz, CD3OD) § 8.42 (s, 1H, H5), 8.21
(s, IH, Ha), 8.16 (d, /= 8.9 Hz, 1H, Ar8), 7.99 (d, J = 7.9 Hz, 1H, Ar5), 7.60-7.48 (m, 2H, Ar6/Ar7), 7.41 (d,
J=9.0 Hz, 1H, Ar4), 7.27-7.15 (m, 6H, Ar3/H2"/H3"/H4"/H5"/ H6"), 4.78-4.72 (m, 1H, H1"), 4.67 (ABq, J =
17.6 Hz, 2H, OCHaHs), 4.60-4.52 (m, 1H, H1"), 4.42-4.34 (m, 1H, H2"), 4.08 (s, 2H, CH2Ph), 3.22-3.08 (m,
2H, H5"), 3.00-2.88 (m, 2H, H1™), 1.84-1.46 (m, 7H, H3'/H4'/H2"'/H3"), 0.99 (d, J = 5.7 Hz, 6H, H4"'/H5");
BCNMR (101 MHz, CD30D) § 169.1 (C=0), 157.1 (C=N), 150.6 (Ar2), 147.0 (C4), 144.4 (CP), 136.0 (C1"),
132.9 (Ar8a), 130.0 (Ar4), 129.2 (Arda), 128.9 (Ar5), 128.68 (C2"), 128.65 (C6"), 128.3 (C3"/C5"), 128.1
(Ar7), 127.8 (C4"), 127.0 (Ar8), 126.8 (C5), 125.3 (Ca), 120.1 (Ar6), 118.8 (Ar3), 113.7 (Arl), 67.7
(OCHAaHB), 55.4 (C1"), 49.2 (C2"), 40.5 (C5"), 37.6 (C2"), 34.9 (CH2Ph, Observed by gHMBC), 29.3 (C1™),
28.1 (C3"),27.5(C3™), 24.8 (C4"), 22.3 (C4"/C5™); IR (neat) Vmax 3339, 3272, 3182, 3067, 2956, 2869, 1901,
1669, 1634, 1601, 1550, 1513, 1496, 1482, 1454, 1433, 1382, 1367, 1281, 1232, 1221, 1153, 1120, 1080,
1049, 967, 931, 863, 811, 778, 750, 721, 698, 674, 648 cm™'; MS (ESI +ve) m/z 623 ((M — HC1 + H]", 100%);
HRMS (ESI +ve TOF) calcd for C34H43N1002 623.3564, found 623.3561 ([M — HCI + H]").
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N-((R)-1-(4-Cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-((1-(5-isopentyl-1H-1,2,3-tria-
zol-1-yl)naphthalen-2-yl)oxy)acetamide hydrochloride (24)
Following General Procedure IV, azide 20 (0.07 g,
) 0.09 mmol), cyclohexyl acetylene (0.03 g, 0.27 mmol),
¥ CuSO4-5H20 (0.005 g, 0.02 mmol) and sodium ascor-
bate (0.008 g, 0.04 mmol) were stirred in ~-BuOH (2
mL) and H20 (0.5 mL) for 16 h to give the intermediate

triazole as a brown gum after flash chromatography
over silica gel (MeOH/CH2Cl2 —0:100 — 4:96). Following General Procedure VII, the intermediate triazole
(0.07 g, 0.08 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.03 g, 1.6 mmol) and CF3COOH (1
mL) followed by work-up with ethereal HCI (3 mL) to give the amine salt 24 (0.036 g, 52% over two steps)
as a pale brown solid that rapidly transitioned to a sticky gum. [@]33 +65.6 (¢ 0.0062, MeOH). '"H NMR (400
MHz, CD30D) 6 8.41 (brs, 1H, H4), 8.34-8.16 (m, 2H, Ho/HA18), 8.08-8.00 (m, 2H, Ar5/Ar4), 7.60-7.50 (m,
2H, Ar6/Ar7), 6.99 (d, J=9.6 Hz, 1H, Ar3), 4.86-4.78 (m, 2H, OCHaHg), 4.70-4.56 (m, 2H, H1"), 4.44-4.32
(m, 1H, H2", 3.05 (t, J = 7.0 Hz, 2H, H5"), 2.66-2.58 (m, 1H, H1"), 2.56-2.44 (m, 2H, H1"), 2.04-1.50 (m,
10H, H4'/H2"/H3"/H2"/H3"/H4"/H5"/H6"), 1.48-1.06 (m, 7H, H3'/H2"/H3"/H4"/H5"/H6"), 0.69 (d, J = 7.0
Hz, 3H, H4"), 0.67 (d, J = 7.1 Hz, 3H, H5"); 3C NMR (101 MHz, CD30D) § 169.1 (C=0), 157.2 (C=N),
151.3 (Ar2), 142.9 (CP), 133.1 (C5), 131.7 (Ar8a), 130.5 (C4), 129.3 (Ar4), 128.9 (Arda), 128.3 (Ar5), 126.2
(Ar7), 125.3 (Ar8), 120.26 (Ar6), 120.23 (Ca), 117.7 (Ar3), 113.8 (Arl), 67.6 (OCHaHB), 55.9 (C1"), 49.3
(C2), 40.6 (C5"), 36.5 (C2"), 33.3 (C1"), 31.5 (C2"), 31.4 (C6"), 28.3 (C1™), 27.0 (C3"), 25.2 (C3™), 25.1
(C4"), 25.0 (C3"), 24.8 (C5"), 20.9 (C4"), 20.6 (C4"/C5™); IR (neat) Vmax 3338, 3268, 3179, 3073, 2932, 2857,
2481, 1903, 1669, 1632, 1601, 1549, 1512, 1482, 1451, 1385, 1367, 1351, 1272, 1234, 1224, 1170, 1154,
1132, 1090, 1048, 990, 972, 941, 920, 858, 816, 750, 652 cm™'; MS (ESI +ve) m/z 616 (M — HCI + H]",
100%); HRMS (ESI +ve TOF) caled for C33H47N1002 615.3883, found 615.3873 ([M — HCI + H]").



Antibiotics 2021, 10, 913 37 0f 141
N-((R)-1-(4-(Cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-((1-(5-isopentyl-1H-
1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamide hydrochloride (25)

" Following General Procedure IV, azide 20 (0.07 g, 0.09
mmol), 3-cyclohexyl-1-propyne (0.03 g, 0.27 mmol),
CuS0O4-5H20 (0.005 g, 0.02 mmol) and sodium ascorbate
(0.008 g, 0.04 mmol) were stirred in ~-BuOH (2 mL) and

H20 (0.5 mL) for 16 h to give the intermediate triazole as an

off-white gum after flash chromatography over silica gel
(MeOH/CH2Cl2 — 0:100 — 4:96). Following General Pro-
cedure VII, the intermediate triazole (0.07 g, 0.08 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20
(0.03 g, 1.6 mmol) and CF3COOH (1 mL) followed by work-up with ethereal HCI (3 mL) to give the amine

HN” ~NH, HCI

salt 25 (0.03 g, 51% over two steps) as a pale brown solid that rapidly transitioned to a sticky gum. [a]33
+58.1 (c 0.0044, MeOH). '"H NMR (400 MHz, CD30D) § 8.35 (s, 1H, H4), 8.19 (s, 1H, Ha), 8.08-8.00 (m,
2H, Ar8/Ar5), 7.58-7.50 (m, 3H, Ar4/Ar6/Ar7), 6.99 (d, J = 9.6 Hz, 1H, Ar3), 4.78 (ABq, J = 19.0 Hz, 2H,
OCHaHB), 4.67-4.54 (m, 2H, H1'/H2"), 4.44-4.30 (m, 1H, H1"), 3.26-3.20 (m, 1H, H1™), 3.11-2.93 (m, 1H,
H1M), 2.67 (d, J = 12.8 Hz, 1H, BC-CH:), 2.54-2.44 (m, 3H, H5'/BC-CH:), 1.85-1.30 (m, 13H,
H3'/H4'/H2"/H3"/H1"/H2"/H3"/H4"/H5"/H6"), 1.29-1.04 (m, 3H, H2"/H4"/H6"), 1.02-0.78 (m, 2H,
H3"/H5"), 0.72-0.62 (m, 6H, H4"/H5"); *C NMR (101 MHz, CD30D) & 168.8 (C=0), 157.0 (C=N), 151.0
(Ar2), 142.9 (C5), 132.9 (Ar8a), 131.6 (C4), 130.6 (CP), 129.4 (Ard), 128.9 (Arda), 128.3 (Ar5), 126.8 (Ar7),
125.3 (Ar8), 120.3 (Ar6), 120.2 (Car), 117.7 (Ar3), 113.8 (Arl), 67.6 (OCHaHB), 55.5 (C1"), 49.3 (C2"), 37.5
(C2™), 36.5 (C5"), 33.9 (C1"), 33.0 (CB-CH2), 32.3 (C2"), 32.2 (C6"), 30.9 (C3"), 30.7 (3"), 28.3 (C1™), 28.1
(C4"), 27.0 (C3"), 25.7 (C5"), 25.7 (C4"), 25.6 (C4"/5"); IR (neat) Vmax 3341, 3271, 3180, 3082, 2953, 2927,
2854, 2468, 1916, 1670, 1632, 1601, 1549, 1512, 1483, 1450, 1384, 1368, 1349, 1223, 1169, 1154, 1132,
1091, 1049, 1025, 991, 973, 935, 918, 863, 814, 780, 750, 678, 651 cm™'; MS (ESI +ve) m/z 630 ([M — HCI +
H]", 100%); HRMS (ESI +ve TOF) caled for C34H49N1002 629.4040, found 629.4059 ([M — HCI + H]").
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N-((R)-1-(4-Benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-((1-(5-isopentyl-1H-1,2,3-triazol-

1-y)naphthalen-2-yl)oxy)acetamide hydrochloride (26)

5 Following General Procedure 1V, azide 20 (0.07 g,

" ¥ 0.09 mmol), 3-phenyl-1-propyne (0.03 g, 0.27 mmol),

e CuSO4+5H20 (0.005 g, 0.02 mmol) and sodium ascor-
bate (0.008 g, 0.04 mmol) were stirred in ~BuOH (2

NH mL) and H20 (0.5 mL) for 16 h to give the intermediate

HN™ "NH, HCI triazole as an off-white gum after flash chromatography
over silica gel (MeOH/CH2Cl2 —0:100 — 6:94). Following General Procedure VII, the intermediate triazole
(0.07 g, 0.08 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.03 g, 1.6 mmol) and CF3COOH (1
mL) followed by work-up with ethereal HCI (3 mL) to give the amine salt 26 (0.034 g, 57% over two steps)
as a brown solid that rapidly transitioned to a sticky gum. [a]33 +73.7 (¢ 0.0051, MeOH). 'H NMR (400 MHz,
CD30D) 6 8.23-8.08 (m, 3H, H4/Ho/Ar8), 8.02 (d, J = 8.2 Hz, 1H, ArS5), 7.60-7.38 (m, 3H, Ard/Ar6/Ar7),
7.31-7.13 (m, SH, H2"/H3"/ H4"/H5"/H6"), 7.00 (d, J = 8.5 Hz, 1H, Ar3), 4.71 (ABq, J = 18.2 Hz, 2H,
OCHaHB), 4.64-4.56 (m, 1H, H1"), 4.56-4.46 (m, 1H, H2"), 4.42-4.28 (m, 1H, H1"), 4.15 (s, 1H, CH2Ph), 4.01
(s, 1H, CH2Ph), 3.21-3.15 (m, 1H, HI™), 3.10-2.99 (m, 1H, HI™), 2.51 (m, 2H, H5"), 1.82-1.52 (m, 3H,
H2"/H3™), 1.50-1.29 (m, 4H, H3'/H4"), 0.69 (d, J = 5.7 Hz, 3H, H4™), 0.66 (d, J = 7.2 Hz, 3H, H5"); 13C
NMR (101 MHz, CD30D) 6 167.5 (C=0), 157.8 (C=N), 151.8 (Ar2), 149.6 (C5), 140.4 (Ar8a), 138.5 (C1"),
133.3 (C4), 132.5(CB), 130.3 (Ard), 129.2 (Arda), 128.86 (C2"/C6"), 128.82 (Ar5), 128.74 (C3"/C5"), 128.71
(C4"), 128.6 (Ar7), 126.5 (Ar8), 125.3 (Aro6), 121.1 (Ca), 115.5 (Ar3), 115.4 (Arl), 68.3 (OCHaHs), 62.7
(C1"), 53.0 (C2"), 41.1 (C2™), 40.8 (C5"), 36.8 (CH2Ph), 31.8 (C3"), 31.7 (3™), 29.1 (C1™), 25.3 (C4"), 22.1
(C4"/5™); IR (neat) Vmax 3343, 3273, 3181, 3065, 2956, 2934, 2869, 2469, 1906, 1669, 1633, 1601, 1549,
1512, 1497, 1482, 1454, 1384, 1367, 1351, 1277, 1234, 1223, 1169, 1153, 1132, 1086, 1049, 992, 972, 934,
919, 863, 813, 780, 751, 722, 698, 652 cm™'; MS (ESI +ve) m/z 624 (M — HCI + H]*, 100%); HRMS (ESI
+ve TOF) calcd for C3aHa3N1002 623.3570, found 623.3581 ([M — HC1 + H]").
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(R)-6-Amino-N-((R)-1-(4-benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(2-(4-isopentyl-
1H-1,2,3-triazol-1-yl)phenoxy)acetamido)hexanamide dihydro chloride (36)

Following General Procedure IV, azide 30 (0.07 g,

HN NH,.HCI
Y o 0.07 mmol), 3-phenyl-1-propyne (0.03 g, 0.21
NH
o . mmol), CuSO4-5H20 (0.004 g, 0.01 mmol) and so-
Ar4 3
o 3 II\FN dium ascorbate (0.006 g, 0.02 mmol) were stirred in
AN Ve .
B H " v ~-BuOH (2 mL) and H20 (0.5 mL) for 16 h to give the
Lys3 intermediate triazole as an off-white solid after flash
Lys1 chromatography over silica gel (MeOH/CH2Cl> —
NHa.HCI 0:100 — 5:95). Following General Procedure VII,

the intermediate triazole (0.06 g, 0.06 mmol) was dis-
solved in CH2Cl2 (2 mL), treated with H20 (0.02 g,
1.10 mmol) and CF3COOH (1 mL) followed by work-up with ethereal HCI (3 mL) to give the amine salt 36

(0.030 g, 56% over two steps) as a pale-yellow solid that rapidly transitioned to a sticky gum. [a]3® +68.1 (c
0.0052, MeOH). 'H NMR (400 MHz, CD30D) & 8.54 (s, 1H, H5), 8.12 (s, 1H, Hy), 7.65 (t, J = 7.5 Hz, 1H,
Ar4), 7.54 (d, J = 8.0 Hz, 1H, Ar6), 7.32-7.20 (m, 7H, Ar5/Ar3/H2"/H3"/ H4"/H5"/H6"), 4.84-4.74 (m, 2H,
OCHaHs), 4.68-4.62 (m, 1H, H1'"), 4.58-4.48 (m, 1H, H1"), 4.36-4.28 (m, 1H, Lys5), 4.20-4.12 (m, 1H, H2"),
4.12 (s, 2H, 6C-CHz), 3.24-3.10 (m, 2H, HS'), 2.94-2.80 (m, 4H, Lysl/H1"™), 1.82-1.50 (m, 11H,
H2"/H3"/H3'/Lys4/H4'/Lys2), 1.36-1.24 (m, 2H, Lys3), 0.96 (d, J = 5.0 Hz, 6H, H4"/H5"); '3C NMR (101
MHz, CD30D) 8 173.9 (BC=0), 170.4 (aC=0), 158.4 (C=N), 152.0 (Ar2), 137.5 (Cd), 133.5 (C4), 131.1
(C1"), 130.2 (C2"/C6"), 129.9 (C3"/C5"), 127.6 (C4"/Ar4), 127.4 (Ar6), 126.2 (CS5), 125.9 (Cy), 123.9 (Ar5),
123.3 (Arl), 115.7 (Ar3), 69.7 (OCHaHB), 57.6 (C1"), 54.9 (Lys5), 49.6 (C2"), 42.6 (C2™), 40.7 (C5"), 38.5
(Lys1), 32.8 (6C-CH>), 31.6 (C3'"), 29.8 (Lys4), 29.6 (C1"), 28.6 (Lys2), 28.2 (C3"), 25.8 (C4"), 23.2
(C4™/C5™), 22.8 (Lys3); IR (neat) vmax 3375, 2956, 2932, 2870, 1653, 1572, 1548, 1508, 1462, 1381, 1367,
1288, 1254, 1228, 1150, 1113, 1058, 1005, 914, 883, 837, 793, 759, 721, 697, 670, 657 cm™'; MS (ESI +ve)
m/z 701 (M —2HCI1 + HJ', 100%), 351 (M — 2HCI + H]*, 40%); HRMS (ESI +ve TOF) calcd for
C36HssN1203Cl2 773.1236, found 773.1240 ([M + H]").
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(R)-6-Amino-N-((R)-1-(4-cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(2-(5-isopen-
tyl-1H-1,2,3-triazol-1-yl)phenoxy)acetamido)hexanamide dihydrochloride (37)

HNY NH,.HCI Following General Procedure IV, azide 31 (0.02 g,
5 NH 0.02 mmol), cyclohexylacetylene (0.007 g, 0.06
Ard o _)/ _N o . mmol), CuSO4-5H20 (0.001 g, 0.004 mmol) and so-
Arb @% ot B N/?\/'\'l s i~ dium ascorbate (0.002 g, 0.008 mmol) were stirred
/NA” 1 H " in #-BuOH (1.2 mL) and H20 (0.3 mL) for 16 h to
Ni\\l ! /45 Hyes give the intermediate triazole as an off-white gum
3 Lys1

after flash chromatography over silica gel
(MeOH/CH2Cl2 — 0:100 — 4:96). Following Gen-
eral Procedure VII, the intermediate triazole (0.02 g, 0.02 mmol) was dissolved in CH2Cl2 (2 mL), treated
with H20 (0.01 g, 0.40 mmol) and CF3COOH (1 mL) followed by work-up with ethereal HC1 (2 mL) to give
the amine salt 37 (0.015 g, 98% over two steps) as an off-white solid that rapidly transitioned to a sticky gum.
[a]® +65.8 (c 0.0026, MeOH). 'H NMR (400 MHz, CD30D) & 8.35 (s, 1H, H4), 7.93 (s, 1H, Hy), 7.68-7.60
(m, 1H, Ar4), 7.47 (d, J=7.0 Hz, 1H, Ar6), 7.33 (t, J= 7.0 Hz, 1H, ArS), 7.28-7.20 (m, 1H, Ar3), 4.80-4.68
(m, 3H, OCHaHg/H1"), 4.60-4.50 (m, 1H, H1"), 4.42-4.32 (m, 1H, Lys5), 4.16-4.08 (m, 1H, H2"), 3.28-3.14
(m, 2H, HI™M), 3.00-2.84 (m, 3H, HSYHI"), 2.70-2.62 (m, 2H, Lysl), 1.88-1.56 (m, 13H,
H2"/H3"/H3'/Lys4/H4'/Lys2/Lys3), 1.54-1.38 (m, 8H, H2"/H3"/H4"/H5"/H6"), 1.38-1.24 (m, 2H, H3"/H5"),
0.81 (d, J = 6.0 Hz, 6H, H4"/H5"); 3C NMR (101 MHz, CD30D) & 174.4 (BC=0), 170.2 («C=0), 158.8
(C=N), 154.2 (Ar2), 143.4 (C9), 139.4 (C5), 134.0 (C4), 129.8 (Ard), 127.1 (Ar6), 125.8 (Arl), 123.56 (Cy),
123.52 (ArS), 115.5 (Ar3), 68.6 (OCHaHB), 57.3 (C1"), 54.9 (Lys5), 50.9 (C2"), 42.1 (C2™), 40.7 (C5"), 38.2
(Lysl), 35.1 (C1"), 33.3 (C3"), 32.6 (C2"/C6"), 29.7 (Lys4), 29.6 (Lys2), 28.8 (C3™), 28.1 (C1™), 26.9 (C4"),
26.7 (C3"/C5"), 24.2 (C4"), 23.6 (C4™/C5™), 22.7 (Lys3); IR (neat) Vmax 3378, 3350, 3265, 3066, 2932, 2864,
1915, 1664, 1603, 1548, 1508, 1464, 1452, 1384, 1367, 1286, 1272, 1250, 1230, 1167, 1114, 1090, 1057, 983,
956,915, 892, 882, 837, 819, 802, 794, 761, 720, 667, 645, 628, 581 cm™!; MS (ESI +ve) m/z 693 ([M — 2HCl
+ HJ', 10%), 347 (M — 2HCI + HJ**, 100%); HRMS (ESI +ve TOF) calcd for C3sHsoN1203Cl2 765.4210,
found 765.4248 ([M + H]").
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(R)-6-Amino-N-((R)-1-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopen- tan-2-yl)-2-(2-(2-
(S-isopentyl-1H-1,2,3-triazol-1-yl)phenoxy)acetamido)hexanamide dihydrochloride (38)

HNYNHZ.HCI " Following General Procedure IV, azide 31 (0.10 g, 0.10
mmol), 3-cyclohexyl-1-propyne (0.04 g, 0.32 mmol),
CuS04-5H20 (0.005 g, 0.02 mmol) and sodium ascorbate
(0.008 g, 0.04 mmol) were stirred in ~-BuOH (2 mL) and
H20 (0.5 mL) for 16 h to give the intermediate triazole as

“ /)5 an off-white solid after flash chromatography over silica
gel (MeOH/CH2Cl2—0:100 — 4:96). Following General
Procedure VII, the intermediate triazole (0.07 g, 0.06
mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.02 g, 1.32 mmol) and CF3COOH (1 mL) followed
by work-up with ethereal HCI1 (3 mL) to give the amine salt 38 (0.050 g, 64% over two steps) as an off-white
solid that rapidly transitioned to a sticky gum. [a]33 +61.4 (c 0.0048, MeOH). 'H NMR (400 MHz, CD30D)
0 8.43 (s, 1H, H4), 8.18 (s, 1H, Hy), 7.67 (apparent t, J= 8.9 Hz, 1H, Ar4), 7.51 (d,J=9.1 Hz, 1H, Ar6), 7.35
(d, J=9.1 Hz, 1H, Ar5), 7.26 (t, J = 8.9 Hz, 1H, Ar3), 4.74-4.60 (m, 3H, OCHaHs/H1"), 4.51-4.43 (m, 1H,
H1"), 4.38-4.30 (m, 1H, Lys5), 4.14-4.08 (m, 1H, H2"), 3.22-3.13 (m, 2H, H1™), 2.96-2.87 (m, 2H, H5"), 2.66-
2.60 (m, 4H, 6C-CH2/Lysl1), 1.78-1.54 (m, 14H, H1"/Lys4/Lys2 /Lys3/H3'/H4'/H2"'/H3""), 1.50-1.36 (m, SH,
H2"/H3"/H4"/H5"/H6"), 1.33-1.12 (m, 3H, H2"/H4"/ H6"), 1.05-0.91 (m, 2H, H3"/H5"), 0.80 (d, J = 6.4 Hz,
6H, H4"/H5"); *C NMR (101 MHz, CD30D) § 172.9 (BC=0), 168.5 (aC=0), 157.2 (C=N), 152.5 (Ar2),
152.4 (Cd), 142.9 (C5), 132.9 (C4), 129.3 (Ar4d), 128.3 (Ar6), 127.8 (Arl), 123.7 (Cy), 121.9 (Ar5), 114.0
(Ar3), 67.1 (OCHaHB), 56.3 (C1"), 53.4 (Lys5), 49.4 (C2"), 40.5 (C2™), 39.2 (C5"), 37.3 (Lysl), 36.4 (C1"),
32.3 (6C-CH2), 32.2 (C2"), 31.0 (C6"), 30.4 (C3"), 28.1 (Lys4), 27.2 (Lys2), 26.5 (C3™), 25.7 (C1™), 25.6
(C4"), 24.8 (C3"/C5"), 22.6 (C4"), 21.1 (C4™/C5™), 20.9 (Lys3); IR (neat) Vmax 3351, 3268, 3195, 3066, 2927,
2856, 2667, 2067, 1916, 1662, 1543, 1508, 1465, 1451, 1386, 1368, 1290, 1229, 1168, 1129, 1051, 985, 958,
936, 916, 846, 762, 668, 646, 585 cm™'; MS (ESI +ve) m/z 707 (IM — 2HCI + H]*, 100%); HRMS (ESI +ve
TOF) caled for C3sHsoN1203 707.4827, found 707.4824 ([M — 2HCI + H]").
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(R)-6-Amino-N-((R)-1-(4-benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(2-(5-isopentyl-
1H-1,2,3-triazol-1-yl)phenoxy)acetamido)hexanamide dihydrochloride (39)

HNYNHZ.HCI Following General Procedure 1V, azide 31 (0.03 g,
5 ~NH 5 0.03 mmol), 3-phenyl-1-propyne (0.01 g, 0.09 mmol),
Ard )/ \ ¥ CuS04+5H20 (0.002 g, 0.006 mmol) and sodium
() 3 N=
Ar2 . H : l\ll - ascorbate (0.003 g, 0.012 mmol) were stirred in ¢-
AeNZL o BN :
N H 1 BuOH (1.5 mL) and H20 (0.3 mL) for 16 h to give
. "
N\\1 /5 Lys3 the intermediate triazole as an off-white gum after
N—"4 Lys1
3 ys

flash chromatography over silica gel (MeOH/CH2Cl2
—0:100 — 4:96). Following General Procedure VII,
the intermediate triazole (0.03 g, 0.03 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.01 g, 0.56
mmol) and CF3COOH (1 mL) followed by work-up with ethereal HC1 (2 mL) to give the amine salt 39 (0.012
g, 52% over two steps) as an off-white solid that rapidly transitioned to a sticky gum. [a]33 +66.5 (c 0.0028,
MeOH). '"H NMR (400 MHz, CD30D) § 8.16 (s, 1H, H4), 7.64 (s, 1H, Hy), 7.63 (apparent t, J = 7.0 Hz, 1H,
Ard), 7.48-7.41 (m, 1H, Ar6), 7.36-7.20 (m, 7H, Ar5/Ar3/H2"/H3"/H4"/H5"/H6"), 4.80-4.58 (m, 3H,
OCHaHg/H1"), 4.57-4.44 (m, 1H, H1"), 4.36-4.28 (m, 1H, Lys5), 4.20-4.08 (m, 3H, H2'/H1"), 3.26-3.14 (m,
2H, HS'), 2.92-2.82 (m, 2H, CH:Ph), 2.68-2.60 (m, 2H, Lysl), 1.80-1.36 (m, 11H,
Lys4/Lys2/H3'/H4'/H2"/H3"), 1.30-1.20 (m, 2H, Lys3), 0.79 (d, J = 5.5 Hz, 3H, H4™), 0.76 (d, J = 6.0 Hz,
3H, H5"); *C NMR (101 MHz, CD30D) § 174.2 (BC=0), 170.0 (aC=0), 158.7 (C=N), 154.1 (Ar2), 154.0
(C9), 138.4 (C5), 134.1 (C1M), 130.1 (C4), 130.0 (Ar4), 129.9 (C2"/C6"), 129.89 (Ar6), 129.86 (C3"/C5"),
128.3 (C4"), 125.7 (Arl), 123.5 (Cy), 115.4 (Ar5), 111.5 (Ar3), 68.6 (OCHaHB), 56.4 (C1"), 54.8 (Lys5), 50.8
(C2), 42.1 (C2™), 40.6 (C5"), 38.1 (Lysl), 32.5 (CH2Ph), 31.4 (C3"), 29.9 (Lys4), 29.8 (Lys2), 28.7 (C3™),
28.1(C1™),26.4 (C4"),23.9 (Lys3),22.7 (C4™/C5™); IR (neat) Vmax 3374, 3075, 2956, 2932, 2870, 1654, 1572,
1548, 1508, 1462, 1381, 1367, 1288, 1253, 1229, 1150, 1113, 1058, 1005, 914, 883, 838, 793, 759, 720, 697,
670, 657 cm™'; MS (ESI +ve) m/z 701 (M — 2HCI + H]*, 70%), 351 ([M — 2HCI1 + H]**, 100%); HRMS (ESI
+ve TOF) calcd for C36HssN1203Cl2 773.3897, found 773.3914 (M + H]").
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(R)-6-Amino-N-((R)-1-(4-cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-((1-(4-isopen-
tyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamido)hexanamide dihydrochloride (40)

HNYNHZ.HCI Following General Procedure 1V, azide 32
5 NH (0.08 g, 0.08mmol), cyclohexylacetylene (0.03
)/ g, 0.24 mmol), CuSO4-5H20 (0.004 g, 0.01
o 3x N=N 6 4
: ! < 3 mmol) and sodium ascorbate (0.006 g, 0.03
PN /\‘/N { [ ‘ '
H 1 mmol) were stirred in ~BuOH (2.0 mL) and
Hye3 H20 (0.5 mL) for 16 h to give the intermediate
Lyt triazole as an off-white gum after flash chro-
NH,.HCI

matography over silica gel (MeOH/CH2Cl2> —
0:100 — 8:92). Following General Proce-

dure VII, the intermediate triazole (0.06 g, 0.05 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20
(0.02 g, 1.00 mmol) and CF3COOH (1 mL) followed by work-up with ethereal HCI (3 mL) to give the amine
salt 40 (0.03 g, 46% over two steps) as an off-white solid that rapidly transitioned to a sticky gum. [a]33 +59.1
(c 0.0052, MeOH); '"H NMR (400 MHz, CD30D) § 8.30 (s, 1H, H5), 8.29 (s, 1H, Hy), 8.18 (d, J = 9.2 Hz,
1H, Ar8), 7.98 (d,J=7.5 Hz, 1H, Ar5), 7.61 (ddd, J=9.2,9.2, 1.7 Hz, 1H, Ar7), 7.57-7.49 (m, 2H, Ar6/Ar4),
7.14 (d, J= 8.3 Hz, 1H, Ar3), 4.93-4.89 (m, 2H, OCHaHg), 4.77-4.72 (m, 1H, H1"), 4.59-4.53 (m, 1H, H1"),
4.37-4.32 (m, 1H, Lys5), 4.12-4.09 (m, 1H, H2"), 3.18-3.14 (m, 2H, H5"), 2.95-2.91 (m, 2H, Lys1), 2.84-2.78
(m, 3H, HI"/H1"), 2.00-1.96 (m, 2H, Lys4), 1.74-1.60 (m, 14H,
H2"/H3"/Lys2/H3'/H4'/H2"/H3"/H4"/H5"/H6"), 1.48-1.21 (m, 7H, Lys3/H2"/H3"/ H4"/H5"/H6"), 1.01 (d, J
= 6.2 Hz, 6H, H4"/H5"); '*C NMR (101 MHz, CD30D) § 173.0 (BC=0), 169.1 (aC=0), 157.1 (C=N), 150.8
(Ar2), 148.7 (C4), 147.6 (Cd), 132.5 (Ar8a), 130.3 (Ar4), 129.1 (Arda), 128.6 (Ar5), 128.0 (Ar7), 126.9 (Ar8),
125.5 (C5), 125.1 (Cy), 120.2 (Ar6), 119.1 (Ar3), 113.9 (Arl), 67.4 (OCHaHB), 55.7 (C1"), 53.5 (Lys5), 49.3
(C2"), 40.4 (C5"), 39.0 (Lysl1), 37.9 (C2"), 33.4 (C1"), 31.6 (C2"), 31.5 (C6"), 30.9 (Lys4), 28.1 (Lys2), 27.5
(C1™), 26.5 (C3"), 25.2 (C4"), 25.0 (C3"/C5"), 24.8 (C3™), 22.6 (C4"), 22.5 (C4™"/C5"), 21.3 (Lys3); IR (neat)
Vmax 3348, 3265, 3202, 3066, 2932, 2860, 1662, 1544, 1514, 1483, 1451, 1384, 1366, 1349, 1279, 1220, 1168,
1117, 1081, 1049, 816, 749, 668, 585 cm’'; MS (ESI +ve) m/z 743 ([M — 2HCI + H]", 60%), 372 ([M — 2HCI
+HJ*, 100%); HRMS (ESI +ve TOF) calcd for C3oHsoN1203 743.4833, found 743.4866 (M — 2HCI + H]).
(R)-6-Amino-N-((R)-1-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopen- tan-2-yl)-2-(2-((1-
(4-isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamido)hexanamide dihydrochloride (41)
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Following General Procedure IV, azide 32 (0.07 g,
0.07 mmol), 3-cyclohexyl-1-propyne (0.03 g, 0.21
mmol), CuSO4-:5H20 (0.004 g, 0.01 mmol) and so-
dium ascorbate (0.006 g, 0.02 mmol) were stirred in
t-BuOH (2 mL) and H20 (0.5 mL) for 16 h to give
the intermediate triazole as a light brown waxy solid
after flash chromatography over silica gel

(MeOH/CH2Cl2 — 0:100 — 5:95). Following Gen-

eral Procedure VII, the intermediate triazole (0.05
g, 0.05 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.02 g, 0.10 mmol) and CF3COOH (1 mL)
followed by work-up with ethereal HCI (2 mL) to give the amine salt 40 (0.03 g, 52% over two steps) as a
pale brown solid that rapidly transitioned to a sticky gum. [a]3® +65.3 (¢ 0.0052, MeOH). 'H NMR (400 MHz,
CD30D) 6 8.23 (s, 2H, H5/Hy), 8.13 (d, J = 8.2 Hz, 1H, Ar8), 7.90 (d, /= 7.5 Hz, 1H, Ar5), 7.55 (ddd, J =
8.2, 8.2, 1.6 Hz, 1H, Ar7), 7.52-7.40 (m, 2H, Ar6/Ar4), 7.08 (d, J = 7.5 Hz, 1H, Ar3), 4.88-4.80 (m, 2H,
OCHaHB), 4.76-4.66 (m, 1H, H1"), 4.56-4.46 (m, 1H, H1"), 4.34-4.26 (m, 1H, Lys5), 4.10-4.02 (m, 1H, H2"),
3.16-3.06 (m, 2H, H5"), 2.90-2.82 (m, 2H, Lysl), 2.78-2.74 (m, 2H, H1"), 2.62-2.56 (m, 3H, H1"/6C-CH>),
1.80-1.50 (m, 18H, Lys4/Lys2/Lys3/H2"/H3"/H3'/H4'/ H2"/H3"/H4"/ H5"/H6"), 1.26-1.08 (m, S5H,
H2"/H3"/H4"/H5"/H6"), 0.95 (d, J = 4.0 Hz, 6H, H4"/ H5™); 3C NMR (101 MHz, CD30D) § 172.9 (BC=0),
169.1 (aC=0), 157.1 (C=N), 150.8 (Ar2), 147.6 (C4), 143.4 (Co), 132.5 (Ar8a), 130.4 (Ar4), 129.1 (Ar4a),
128.6 (ArS), 128.0 (Ar7), 127.0 (Ar8), 126.8 (C5), 125.1 (Cy), 120.3 (Ar6), 119.1 (Ar3), 113.9 (Arl), 67.5
(OCHAaHB), 65.5 (C1"), 55.7 (Lys5), 53.5 (C2"), 49.3 (C5"), 40.5 (Lysl), 39.0 (C2™), 38.0 (C1"), 37.3 (3C-
CH»), 32.3 (C2"), 32.2 (C6"), 30.8 (Lys4), 30.7 (Lys2), 28.1 (C4"), 27.5 (C1"™), 26.5 (C3"), 25.7 (C3"), 25.6
(C5"), 24.8 (C3™), 22.7 (C4"), 22.6 (C4™/C5™), 21.4 (Lys3); IR (neat) Vmax 3346, 3266, 3193, 3063, 2950,
2927, 2855, 1664, 1602, 1543, 1514, 1483, 1451, 1383, 1367, 1349, 1280, 1219, 1168, 1154, 1117, 1080,
1050, 963, 933, 916, 863, 815, 779, 749, 673, 648, 586 cm™'; MS (ESI +ve) m/z 757 (IM — 2HCI1 + H]*, 50%),
379 (IM — 2HCI1 + H]**, 100%); HRMS (ESI +ve TOF) calcd for C40Hs1N1203 757.4990, found 757.4969 (M
—2HCI + H]").
(R)-6-Amino-N-((R)-1-(4-benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-((1-(4-isopentyl-
1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamido)hexanamide dihydrochloride (42)



Antibiotics 2021, 10, 913 45 of 141

Following General Procedure IV, azide 32 (0.07
g, 0.07 mmol), 3-phenyl-1-propyne (0.02 g, 0.21
mmol), CuSO4:5H20 (0.004 g, 0.01 mmol) and
sodium ascorbate (0.006 g, 0.02 mmol) were
stirred in --BuOH (2 mL) and H20 (0.5 mL) for 16
h to give the intermediate triazole as a pale brown
solid after flash chromatography over silica gel

(MeOH/CHxCl> — 0:100 — 6:94). Following

General Procedure VII, the intermediate triazole
(0.060 g, 0.05 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.02 g, 1.08 mmol) and CFz:COOH
(1 mL) followed by work-up with ethereal HCI (3 mL) to give the amine salt 42 (0.03 g, 52% over two steps)
as a brown solid that rapidly transitioned to a sticky gum. [a]33 +57.3 (¢ 0.0042, MeOH). 'H NMR (400 MHz,
CD30D) 6 8.41 (brs, 1H, HS), 8.28-8.16 (m, 2H, H2"/H6"), 7.99 (brs, 1H, Hy), 7.66-7.48 (m, 4H, Ar8/
Ar5/Ar7/Ar6), 7.34-7.22 (m, 4H, H3"/H5"/Ar4/Ar3), 7.20-7.14 (m, 1H, H4"), 4.92-4.80 (m, 2H, OCHaHg),
4.74-4.66 (m, 1H, H1"), 4.60-4.52 (m, 1H, H1"), 4.42-4.32 (m, 1H, Lys5), 4.28-4.14 (m, 3H, CH2Ph/H2'"), 3.22-
3.12 (m, 2H, HS5"), 3.02-2.84 (m, 2H, Lysl), 2.84-2.76 (m, 2H, HI™), 1.82-1.52 (m, 10H,
Lys4/Lys2/H3'/H4'/H2"™), 1.50-1.42 (m, 1H, H3"™), 1.34-1.20 (m, 2H, Lys3), 1.01 (d, J = 4.8 Hz, 6H,
H4"/H5™); 3C NMR (101 MHz, CD30D) & 172.0 (BC=0), 168.1 (aC=0), 156.3 (C=N), 150.0 (Ar2), 149.9
(C4), 143.7 (Co), 135.5 (C1"), 132.0 (Ar8a), 129.4 (Ar4), 128.9 (Arda), 128.3 (Ar5), 128.0 (Ar7), 127.8
(C2"/C6"M), 127.6 (C3"/C5"), 127.2 (Ar8), 126.1 (C5), 125.8 (C4"), 124.3 (Cy), 119.3 (Ar6), 118.0 (Ar3), 113.1
(Arl), 66.8 (OCHaHB), 64.7 (C1"), 54.5 (Lys5), 52.6 (C2"), 48.5 (C5"), 39.7 (Lysl1), 38.2 (C2"), 36.9 (CH2Ph),
30.1 (Lys4), 28.7 (Lys2), 27.4 (C1™), 26.7 (C3"), 25.7 (C3"), 24.0 (C4"), 21.6 (C4"/C5™), 20.6 (Lys3); IR
(neat) Vmax 3349, 3266, 3195, 3063, 2954, 2869, 1662, 1602, 1545, 1515, 1497, 1484, 1454, 1382, 1367, 1347,
1279, 1232, 1221, 1166, 1153, 1116, 1079, 1050, 969, 926, 909, 865, 812, 779, 750, 722, 699, 675, 667, 647
cm’'; MS (ESI +ve) m/z 751 (IM — 2HCI + H]*, 20%), 376 (IM — 2HCI + H]**, 100%); HRMS (ESI +ve TOF)
calcd for C40HssN1203C1 787.4287, found 787.4312 ([M — HC1 + H]").

(2R)-6-Amino-N-((R)-1-(4-cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-((1-(5-iso-
pentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamido)hexanamide dihydrochloride (43)
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HNYNHz.HCI Following General Procedure IV, azide 33
5~ NH (0.08 g, 0.08 mmol), cyclohexylacetylene
A5 Ard )/ (0.03 g, 0.24 mmol), CuSO4-5H20 (0.004 g,
o ¥ N=N &/ >4
arr é o H I N/_\/'\'j 5T 3 0.02 mmol) and sodium ascorbate (0.006 g,
NA” 5 H 0.04 mmol) were stirred in ~BuOH (2 mL)
. 1"

N, 1 /5 Lyss and H20 (0.5 mL) for 16 h to give the inter-

N—4 .
3 Lyt mediate triazole as an off-white gum after

° 4 NH,.HCI

flash chromatography over silica gel
(MeOH/CH2Cl2 — 0:100 — 5:95). Following General Procedure VII, the intermediate triazole (0.07 g, 0.06
mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.02 g, 1.27 mmol) and CF3COOH (1 mL) followed
by work-up with ethereal HCl (3 mL) to give the amine salt 43 (0.036 g, 55% over two steps) as a pale brown
solid that rapidly transitioned to a sticky gum. [a]33 +71.9 (¢ 0.0052, MeOH). 'H NMR (400 MHz, CD30D)
0 8.25 (s, 1H, H4), 8.25-8.21 (m, 1H, Ar8), 7.99 (s, 1H, Hy), 8.03-7.97 (m, 1H, ArS), 7.64 (ddd, /=9.2,2.3
Hz, 1H, Ar7), 7.56-7.50 (m, 2H, Ar6/Ar4), 6.99-6.95 (m, 1H, Ar3), 5.01-4.65 (m, 3H, OCHaHg/H1"), 4.58-
4.48 (m, 1H, H1"), 4.40-4.28 (m, 1H, Lys5), 4.12-4.04 (m, 1H, H2'"), 3.23-3.12 (m, 2H, HS5"), 3.00-2.76 (m,
2H, H1™), 2.72-2.63 (m, 1H, H1"), 2.54-2.44 (m, 2H, Lysl1), 2.08-1.91 (m, 2H, Lys4), 1.90-1.08 (m, 21H,
H2"/H3"/H3'/H4'/Lys2/Lys3/H2"/H3"/H4"/H5"/H6"), 0.71-0.66 (m, 6H, H4"/H5"); 3C NMR (101 MHz,
CD30D) 6 176.7 (BC=0), 172.6 (aC=0), 161.0 (C=N), 155.3 (Ar2), 146.0 (Cd), 136.7 (C5), 136.6 (Ar8a),
135.3 (C4), 134.7 (Ar4), 133.3 (Arda), 132.5 (ArS), 132.1 (Ar7), 129.0 (Ar8), 128.1 (Ar6), 124.2 (Cy), 121.2
(Ar3), 118.0 (Arl), 71.3 (OCHaHB), 58.8 (C1"), 57.4 (Lys5), 53.2 (C2'), 44.4 (C2"), 43.0 (C5"), 40.5 (Lysl),
37.9 (C1"), 36.0 (Lys4), 35.9 (C3"), 34.9 (Lys2), 30.9 (C2"), 30.5 (C6"), 29.4 (C4"), 29.3 (C3"), 29.2 (C5"),
28.7 (C3™), 26.4 (1), 26.3 (C4"), 24.9 (C4™/C5™), 24.4 (Lys3); IR (neat) Vmax 3343, 3264, 3185, 3063, 2931,
2860, 1663, 1601, 1541, 1513, 1483, 1451, 1385, 1367, 1347, 1278, 1220, 1170, 1154, 1131, 1082, 1049, 990,
973, 931, 919, 859, 818, 779, 750, 678, 652 cm™'; MS (ESI +ve) m/z 744 (IM — 2HC1 + H]", 100%); HRMS
(ESI +ve TOF) calcd for C39HsoN1203 743.4833, found 743.4839 ([M — 2HCI + H]").
(2R)-6-Amino-N-((R)-1-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopen-tan-2-yl)-2-(2-((1-
(S-isopentyl-1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamido)hexanamide dihydrochloride (44)
HNYNHZ.HCI " Following General Procedure 1V, azide 33 (0.08
g, 0.08 mmol), 3-cyclohexyl-1-propyne (0.03 g,

A5 Ard 0.24 mmol), CuSO4-5H20 (0.004 g, 0.02 mmol) and
A7 2 o H sodium ascorbate (0.006 g, 0.04 mmol) were stirred
,NAM 01 o in +~-BuOH (2 mL) and H20 (0.5 mL) for 16 h to
NKJ ! /45 » give the intermediate triazole as an off-white gum
3 ys

after flash chromatography over silica gel
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(MeOH/CH2Cl2 — 0:100 — 5:95). Following General Procedure VII, the intermediate triazole (0.06 g, 0.05
mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.02 g, 1.05 mmol) and CF3COOH (1 mL) followed
by work-up with ethereal HCI (3 mL) to give the amine salt 44 (0.036 g, 54% over two steps) as a brown solid
that rapidly transitioned to a sticky gum. [a]33 +66.1 (c 0.0050, MeOH). '"H NMR (400 MHz, CD30D) § 8.33
(s, IH, H4), 8.29 (s, 1H, Hy), 8.25-8.21 (m, 1H, Ar8), 8.06-8.00 (m, 1H, ArS5), 7.64 (ddd, J=9.2,9.2, 2.3 Hz,
1H, Ar7), 7.58-7.49 (m, 2H, Ar6/Ar4), 7.00-6.94 (m, 1H, Ar3), 5.04-4.68 (m, 3H, OCHaHg/H1"), 4.62-4.48
(m, 1H, H1"), 4.40-4.28 (m, 1H, Lys5), 4.12-4.04 (m, 1H, H2'), 3.23-3.10 (m, 2H, H5"), 3.01-2.85 (m, 1H,
H1™), 2.77-2.58 (m, 3H, HI"/Lysl), 2.54-2.44 (m, 2H, oC-CH2), 1.85-149 (m, 14H,
H2"/H3"/H3'/H4'/Lys2/Lys3/ Lys4/H1"), 1.46-1.08 (m, 8H, H2"/H3"/H4"/H5"/H6"), 1.03-0.80 (m, 2H,
H3"/H5"), 0.74-0.64 (m, 6H, H4"/H5"); 13C NMR (101 MHz, CD30D) § 171.5 (BC=0), 167.3 (0C=0), 157.9
(C=N), 151.9 (Ar2), 145.5 (Cd), 141.1 (C5), 132.4 (Ar8a), 131.7 (C4), 131.4 (Ar4), 129.2 (Arda), 128.7 (Ar5),
128.5 (Ar7), 125.3 (Ar8), 123.4 (Ar6), 121.1 (Cy), 118.4 (Ar3), 115.5 (Arl), 68.4 (OCHaHB), 53.1 (C1"), 49.5
(Lys5), 39.1 (C2"), 37.86 (C2™), 37.83 (C5"), 36.9 (Lysl), 32.99 (6C-CH2), 32.92 (C1"), 31.8 (Lys4), 29.1
(C3"), 27.1 (Lys2), 26.98 (C2"), 26.95 (C6"), 26.4 (C4"), 26.03 (C3"), 26.01 (C5"), 25.3 (C3™), 22.5 (C1™),
22.4 (C4"), 22.2 (C4™/C5™), 20.7 (Lys3); IR (neat) vmax 3345, 3264, 3187, 3061, 2952, 2927, 2855, 2666,
1663, 1634, 1602, 1542, 1513, 1483, 1450, 1385, 1368, 1347, 1279, 1220, 1168, 1154, 1131, 1082, 1050,
1025, 992, 972, 932, 863, 818, 780, 749, 680, 651 cm™'; MS (ESI +ve) m/z 758 ([M — 2HCI + H]", 70%), 380
(IM — 2HCI + H]**, 100%); HRMS (ESI +ve TOF) calcd for C40Hs1N1203 757.4990, found 757.5007 ([M —
2HCI1 + HJ").
(2R)-6-Amino-N-((R)-1-(4-benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-((1-(5-isopentyl-
1H-1,2,3-triazol-1-yl)naphthalen-2-yl)oxy)acetamido)hexanamide dihydrochloride (45)

HN.<_ NH,.HCI Following General Procedure IV, azide 33
(0.08 g, 0.08 mmol), 3-phenyl-1-propyne (0.03
g, 0.24 mmol), CuSO45H20 (0.004 g, 0.02
mmol) and sodium ascorbate (0.006 g, 0.04
mmol) were stirred in --BuOH (2 mL) and H20

N_ ¢ O
N, 1 /5 Lys? (0.5 mL) for 16 h to give the intermediate tria-
N—4 )
3 Lyt zole as an off-white gum after flash chromatog-
° 4 NH,.HCI

raphy over silica gel (MeOH/CH2Cl2 - 0:100 —
6:94). Following General Procedure VII, the intermediate triazole (0.07 g, 0.06 mmol) was dissolved in
CH2CI2 (2 mL), treated with H2O (0.02 g, 1.27 mmol) and CF3COOH (1 mL) followed by work-up with
ethereal HCI (3 mL) to give the amine salt 45 (0.035 g, 53% over two steps) as a white solid that rapidly
transitioned to a sticky gum. [a]3® +58.9 (¢ 0.0052, MeOH). '"H NMR (400 MHz, CD30OD) § 8.25-8.18 (m,
1H, Ar8), 8.03-7.93 (m, 2H, Ar5/Ar7), 7.95 (s, 1H, H4), 7.63-7.50 (m, 3H, Ar6/Ar4/Hy), 7.33-7.17 (m, 5H,
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H2"/H3"/H4"/H5"/H6"), 6.99-6.95 (m, 1H, Ar3), 4.99-4.68 (m, 2H, OCHaHs), 4.62-4.55 (m, 1H, H1"), 4.49-
4.39 (m, 1H, H1"), 4.36-4.27 (m, 1H, Lys5), 4.17-4.02 (m, 3H, H2'/6C-CH>), 3.18-3.12 (m, 2H, HS"), 2.92-
2.84 (m, 1H, H1"™), 2.77-2.67 (m, 1H, HI"), 2.58-2.42 (m, 2H, Lys1), 1.77-1.44 (m, 8H, H3'/H4'/Lys2/Lys4),
1.43-1.30 (m, 3H, H2"/H3"), 1.28-1.00 (m, 2H, Lys3), 0.71-0.66 (m, 6H, H4"/H5"); *C NMR (101 MHz,
CDs0D) 6 171.5 (BC=0), 167.2 (aC=0), 157.9 (C=N), 151.8 (Ar2), 146.0 (Co), 141.2 (CS5), 141.1 (Ar8a),
140.0 (C4), 132.0 (C1"), 131.7 (Ar4), 131.4 (Arda), 129.2 (C2"), 128.9 (C6"), 128.79 (C3"), 128.74 (C5"),
128.5 (Ar5), 126.48 (Ar7), 126.46 (Ar8), 125.3 (Ar6), 125.2 (C4"), 123.4 (Cy), 121.1 (Ar3), 115.5 (Arl), 68.4
(OCHAaHB), 53.0 (C1"), 49.5 (Lys5), 39.1 (C2"), 36.9 (C2"), 31.8 (6C-CH2), 29.1 (C5"), 27.1 (Lysl), 26.99
(Lys4), 26.96 (C3'"), 25.3 (Lys2), 22.5 (C3"), 22.4 (1™), 22.23 (C4"), 22.20 (C4"/C5™), 20.7 (Lys3); IR (neat)
Vmax 3342, 3264, 3190, 3064, 2955, 2935, 2869, 1662, 1601, 1543, 1513, 1483, 1455, 1384, 1367, 1346, 1279,
1221, 1170, 1154, 1131, 1080, 1049, 991, 972, 930, 864, 815, 780, 750, 723, 698, 678, 652 cm™'; MS (ESI
+ve) m/z 752 (IM — 2HCI1 + H]", 100%); HRMS (ESI +ve TOF) calcd for C40HssN1203 751.4520, found
751.4544 (M — 2HCI1 + HY).
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(R)-6-Amino-N-((R)-1-(4-benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-(2-(1-benzyl-1H-
1,2,3-triazol-4-yl)phenoxy)acetamido)hexanamide dihydrochloride (46)
HN.<_ NH,.HCI Following General Procedure 1V, azide 34 (0.07 g,
5 TJ/H 5 0.07 mmol), 3-phenyl-1-propyne (0.03 g, 0.22 mmol),
Ar4 o - _)/ NN 3" CuS045H20 (0.004 g, 0.01 mmol) and sodium ascor-
: bate (0.006 g, 0.03 mmol) were stirred in ~-BuOH (2

H T mL) and H20 (0.5 mL) for 16 h to give the intermedi-

N\N—\N ° Ar6' Hyes ate triazole as an off-white solid after flash chroma-
! \’@Af“' nad tography over SiO2 gel (MeOH/CH2CL2 — 0:100 —
A2 Nl 6:94). Following General Procedure VII, the inter-

mediate triazole (0.06 g, 0.056 mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.02 g, 1.11 mmol)
and CF3COOH (1 mL) followed by work-up with ethereal HCI (2 mL) to give the amine salt 46 (0.03 g, 55%
over two steps) as a pale brown solid that rapidly transitioned to a sticky gum. [a]33 +65.3 (¢ 0.0052, MeOH).
'H NMR (400 MHz, CD30D) & 8.74 (s, 1H, HS5), 8.23-7.83 (m, 2H, Hy/Ar4), 7.50-7.14 (m, 13H,
Ar6/Ar5/Ar3/Ar2'/Ar3'/Ard'/ArS'/Ar6'/H2"/H3"/H4"/H5"/H6"), 5.69 (s, 2H, CH2Ph), 4.92-4.76 (m, 2H,
OCHaHB), 4.84-4.70 (m, 2H, H1"), 4.40-4.32 (m, 1H, Lys5), 4.30-4.22 ((m, 1H, H2"), 4.03 (s, 2H, 6C-CH>),
3.23-3.07 (m, 2H, HS5"), 2.95-2.78 (m, 2H, Lys1), 1.80-1.50 (m, 8H, Lys4/H3'/Lys2 /H4"), 1.36-1.20 (m, 2H,
Lys3); *C NMR (101 MHz, CD30D) & 174.5 (BC=0), 169.7 (aC=0), 158.7 (C=N), 156.0 (Ar2), 143.1 (C4),
139.0 (Arl"), 136.5 (C1"), 131.7 (Ar6), 130.3 (Cd), 130.0 (C5), 129.9 (Ar4), 129.8 (C2"/C6"), 129.5
(Ar3'/Ar5'/C3"/ C5"), 129.4 (Ar2'/Ar6"), 128.9 (Ard'/C4"), 128.1 (Cy), 123.4 (Ar5), 119.3 (Arl), 114.4 (Ar3),
69.0 (OCHaHB), 56.1 (C1"), 55.9 (Lys5), 55.0 (CH2Ph), 50.9 (C2"), 42.1 (C5"), 40.7 (Lys1), 32.5 (6C-CH>),
31.8 (Lys4), 30.0 (C3"), 28.1 (Lys2), 26.4 (C4"), 24.0 (Lys3); IR (neat) Vmax 3351, 3265, 3203, 3065, 2950,
2870, 1658, 1585, 1546, 1490, 1455, 1441, 1360, 1290, 1229, 1181, 1165, 1125, 1075, 1053, 978, 907, 840,
804, 758, 725, 698, 670, 644, 586 cm™'; MS (ESI +ve) m/z 721 (M — 2HCI + H]*, 10%), 361 ([M — 2HCI +
H]**, 100%); HRMS (ESI +ve TOF) caled for C3sH49N1203 721.4045, found 721.4046 ([M — 2HCI1 + H]").
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(R)-6-Amino-2-(2-(2-(1-benzyl-1H-1,2,3-triazol-4-yl)phenoxy)acetamido)-N-((R)-1-(4-(cyclohexylme-
thyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)hexanamide dihydrochloride (47)

HNY NH,.HCI . Following General Procedure IV, azide 34 (0.09 g, 0.09
5 mmol), 3-cyclohexyl-1-propyne (0.03 g, 0.28 mmol),
Ard o 3 )/ CuS04-5H20 (0.005 g, 0.02 mmol) and sodium ascorbate

o (0.007 g, 0.04 mmol) were stirred in --BuOH (2 mL) and
ANZL o N N/\1-/ . . . .
4 o) H H20 (0.5 mL) for 16 h to give the intermediate triazole as
AN Lys3

NN—N ® g an off-white gum after flash chromatography over silica

1 , Lys1
\’®Ar4 NH.HC] gel (MeOH/CH:2Cl — 0:100 — 6:94). Following General

2.

Procedure VII, the intermediate triazole (0.06 g, 0.055
mmol) was dissolved in CH2Cl2 (2 mL), treated with H20 (0.02 g, 1.10 mmol) and CF3COOH (1 mL) followed
by work-up with ethereal HCI (2 mL) to give the amine salt 47 (0.025 g, 35% over two steps) as a pale-yellow
solid that rapidly transitioned to a sticky gum. [a]33 +57.6 (c 0.0054, MeOH). 'H NMR (400 MHz, CD30D)
o 8.82 (s, 1H, H5), 8.25 (s, 1H, Hy), 7.91 (apparent t, J = 7.0 Hz, 1H, Ar4), 7.44-7.36 (m, 6H,
Ar6/Ar5/Ar2'/Ar3'/Ar5'/ Ar6'), 7.16-7.10 (m, 2H, Ar4'/Ar3), 5.75 (s, 2H, CH2Ph), 4.88-4.70 (m, 3H,
OCHaHs/H1"), 4.66-4.50 (m, 1H, H1"), 4.46-4.32 (m, 1H, Lys5), 4.28-4.19 (m, 1H, H2"), 3.24-3.10 (m, 2H,
0C-CH2), 2.92-2.84 (m, 2H, HS5'), 2.66-2.60 (m, 2H, Lysl), 1.82-1.58 (m, 14H, Lys4/H3"
Lys2/H4'/H1"/H2"/H3"/H4"/H5"/H6"), 1.44-1.28 (m, 2H, H2"/H6"), 1.26-1.12 (m, 3H, H3"/H4"/ H5"), 0.94-
0.86 (m, 2H, Lys3); *C NMR (101 MHz, CD30D) § 174.5 (BC=0), 171.6 (aC=0), 158.7 (C=N), 156.1 (Ar2),
145.1 (C4), 144.3 (Arl"), 136.5 (Cd), 131.8 (Ar6), 130.3 (C5/Ar4), 130.0 (Ar3'/Ar5"), 129.5 (Ard"), 128.5
(Ar2'/Ar6"), 126.4 (Cy), 123.3 (Ar5), 119.1 (Arl), 114.4 (Ar3), 68.8 (OCHaHB), 57.2 (C1"), 55.9 (Lys5), 55.3
(CH2Ph), 50.9 (C2"), 42.1 (C5"), 40.7 (Lys1), 38.9 (C1"), 33.9 (C2"/C6"), 33.8 (6C-CH2), 32.4 (Lys4), 32.3
(C4"),29.7 (C3"),28.1 (Lys2),27.3 (C3"),27.1 (C5"), 26.4 (C4"),24.3 (Lys3); IR (neat) Vmax 3348, 3266, 3192,
3066, 2927, 2854, 2667, 1659, 1586, 1545, 1490, 1450, 1382, 1351, 1227, 1167, 1126, 1076, 1050, 977, 937,
911, 846, 805, 760, 725, 696, 675, 647, 585 cm™'; MS (ESI +ve) m/z 727 (IM — 2HCI + H]", 20%), 364 ([M —
2HCI + H]*, 100%); HRMS (ESI +ve TOF) calcd for C3sHssN1203 727.4514, found 727.4513 (M — 2HCI +
HTY).
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(R)-6-Amino-N-((R)-1-(4-cyclohexyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-((1-(2-(isopen-
tyloxy)phenyl)-1H-1,2,3-triazol-5-yl)methoxy)acetamido)hexanamide dihydrochloride (48)

HNYNHZ.HCI Following General Procedure IV, azide 35
Ard o 5 NH (0.07 g, 0.07 mmol), cyclohexylacetylene (0.02
AB Arz/i)ﬂ g, 0.21 mmol), CuSO45H20 (0.003 g, 0.01
At O " o 37 N=N 3y, =4 :
N H /\/l\ll DT 6" mmol) and sodium ascorbate (0.006 g, 0.02
z ) B
N\Nj‘fﬂo 5 H T ! mmol) were stirred in --BuOH (2 mL) and H20

(0.5 mL) for 16 h to give the intermediate triazole
as an off-white gum after flash chromatography
over silica gel (MeOH/CH2Cl2 — 0:100 — 6:94).
Following General Procedure VII, the intermediate triazole (0.06 g, 0.05 mmol) was dissolved in CH2Cl2 (2
mL), treated with H20 (0.02 g, 1.11 mmol) and CF3COOH (1 mL) followed by work-up with ethereal HCI (3
mL) to give the amine salt 48 (0.034 g, 61% over two steps) as a light brown solid that rapidly transitioned to
a sticky gum. [a]%® +57.1 (¢ 0.0052, MeOH). '"H NMR (400 MHz, CD3OD) § 8.05 (s, 2H, H4/Hy), 7.57 (ddd,
J=28.0,8.0,3.0 Hz, 1H, Ar4), 7.45-7.42 (m, 1H, Ar6), 7.27-7.25 (m, 1H, Ar5), 7.16-7.11 (m, 1H, Ar3), 4.66
(m, 3H, C5-CH2/H1"), 4.46 (apparent t, J = 10.5 Hz, 1H, H1"), 4.40-4.31 (m, 1H, Lys5), 4.19-4.15 (m, 1H,
H2'"), 4.06 (t, J= 6.0 Hz, 2H, H1"), 3.88 (s, 2H, OCHaHBg), 3.20-3.17 (m, 2H, HS"), 2.93-2.90 (m, 2H, Lysl1),
2.84-2.74 (m, 1H, H1"), 2.08-1.96 (m, 2H, H3'), 1.86-1.79 (m, 2H, Lys4), 1.78-1.55 (m, 9H,
Lys2/H4'/H2"/H3"/H4"/H5"/H6"), 1.54-1.37 (m, 8H, H2"'/H3"'/H2"/H3"/ H4"/H5"/H6"), 1.35-1.18 (m, 2H,
Lys3), 0.82 (d, J = 6.2 Hz, 6H, H4"/H5™); '3C NMR (101 MHz, CD30D) & 172.6 (BC=0), 170.2 (aC=0),
157.2 (C=N), 153.5 (Ar2), 132.06 (C5), 132.02 (C9), 128.4 (C4), 124.8 (Ar4), 120.66 (Ar6), 120.61 (Cy),
115.7 (Arl), 113.3 (Ar5), 111.8 (Ar3), 68.8 (OCHaHBg), 67.2 (C1™), 61.5 (C5-CHz2), 54.2 (C1"), 52.8 (Lys9),
49.1 (C2"), 40.5 (C5"), 39.1 (Lysl), 37.3 (C2"), 34.5 (C1"), 32.3 (C2"/C6"), 31.3 (Lys4), 28.5 (C3"), 26.6
(Lys2), 25.6 (C4"), 25.4 (C3"/C5"), 24.8 (C3"), 24.7 (C4"), 22.3 (C4"™/C5™), 21.3 (Lys3); IR (neat) Vmax 3396,
3372, 3358, 3285, 3274, 3263, 3212, 3198, 3067, 2931, 2865, 2162, 2126, 1978, 1965, 1659, 1533, 1509,
1464, 1386, 1368, 1345, 1288, 1247, 1229, 1161, 1129, 1052, 979, 759, 672, 618, 572 cm’'; MS (ESI +ve)
m/z 723 (M — 2HCI1 + H]", 100%); HRMS (ESI +ve TOF) calcd for C36HsoN1204 723.4782, found 723.4810
(M —2HC1 + H]").

(R)-6-Amino-N-((R)-1-(4-(cyclohexylmethyl)-1H-1,2,3-triazol-1-yl)-5-guanidinopen- tan-2-yl)-2-(2-((1-
(2-(isopentyloxy)phenyl)-1H-1,2,3-triazol-5-yl)methoxy)acetamido)hexanamide dihydrochloride (49)
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Following General Procedure 1V, azide 35 (0.07 g,

A 0.07 mmol), 3-cyclohexyl-1-propyne (0.03 g, 0.21

s ar2 &/Qs . N mmol), CuSO«5H:0 (0.003 g, 0.01 mmol) and so-
o 37 N= ..

dium ascorbate (0.006 g, 0.02 mmol) were stirred in #-

BuOH (2 mL) and H20 (0.5 mL) for 16 h to give the

intermediate triazole as an off-white gum after flash

chromatography over silica gel (MeOH/CH2Cl> —

0:100 — 5:95). Following General Procedure VII,
the intermediate triazole (0.06 g, 0.05 mmol) was dissolved in CH2Clz (2 mL), treated with H20 (0.02 g, 1.10
mmol) and CF3COOH (1 mL) followed by work-up with ethereal HC1 (3 mL) to give the amine salt 49 (0.037
g, 83% over two steps) as a pale brown solid that rapidly transitioned to a sticky gum. [a]43® +62.3 (c 0.0052,
MeOH). '"H NMR (400 MHz, CD30D) & 8.19 (s, 1H, H4), 7.97 (s, 1H, Hy), 7.61-7.56 (m, 1H, Ar4), 7.46-7.44
(m, 1H, Ar6), 7.27-7.25 (m, 1H, Ar5), 7.15-7.11 (m, 1H, Ar3), 4.72-4.44 (m, 4H, C5-CH2/H1"), 4.42-4.26 (m,
1H, Lys5), 4.22-4.12 (m, 1H, H2'"), 4.06 (t, J = 7.6 Hz, 2H, H1™), 3.91 (s, 2H, OCHaHB), 3.24-3.16 (m, 2H,
H5"), 2.97-2.87 (m, 2H, Lysl), 2.70-2.62 (m, 2H, &C-CH2), 1.78-1.54 (m, 14H,
H3'/Lys2/Lys4/H4'/H1"/H2"/H3"/H4"/H5"/H6"), 1.58-1.44 (m, 3H, H2"/H4"/H6"), 1.38-1.10 (m, SH,
H2"/H3"/Lys3), 1.06-0.91 (m, 2H, H3"/H5"), 0.82 (d, J = 7.7 Hz, 6H, H4"/H5"); '*C NMR (101 MHz,
CD30D) 6 172.7 (BC=0), 170.2 (aC=0), 157.2 (C=N), 153.6 (Ar2), 132.0 (C5), 128.1 (C9), 125.9 (C4), 124.5
(Ar4), 120.67 (Ar6), 120.64 (Cy), 115.5 (Arl, Observed by gHMBC), 113.39 (Ar5), 113.36 (Ar3), 68.9
(OCHaHB), 67.3 (C1™), 61.4 (C5-CHz2), 55.0 (C1"), 53.1 (Lys5), 52.9 (C2'"), 49.3 (8C-CH2), 40.5 (C5"), 39.1
(Lysl), 37.6 (C2"), 37.3 (C1"), 32.4 (C2"), 32.3 (C6"), 31.2 (Lys4), 28.3 (C3"), 26.5 (Lys2), 25.8 (C4"), 25.7
(C3"),25.6 (C5"),24.8 (C3"),24.7 (C4"),22.4 (C4™/C5™),21.4 (Lys3); IR (neat) Vmax 3381, 3359, 3352, 3333,
3284, 3270, 3260, 3250, 3202, 3074, 3063, 2926, 2869, 2176, 2123, 2061, 1999, 1659, 1529, 1509, 1465,
1450, 1386, 1369, 1288, 1246, 1229, 1137, 1056, 998, 981, 849, 756, 667, 638, 619, 588, 572 cm™!; MS (ESI
+ve) m/z 737 (IM — 2HCI + H]", 100%); HRMS (ESI +ve TOF) calcd for C37Hs1N1204 737.4939, found
737.4940 (M — 2HCI1 + HT).
(R)-6-Amino-N-((R)-1-(4-benzyl-1H-1,2,3-triazol-1-yl)-5-guanidinopentan-2-yl)-2-(2-((1-(2-(isopen-
tyloxy)phenyl)-1H-1,2,3-triazol-5-yl)methoxy)acetamido)hexanamide dihydrochloride (50)
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Following General Procedure IV, azide 35 (0.08
Ar4 g, 0.08 mmol), 3-phenyl-1-propyne (0.03 g, 0.24
mmol), CuSO4-5H20 (0.004 g, 0.01 mmol) and so-
dium ascorbate (0.006 g, 0.03 mmol) were stirred

in +-BuOH (2 mL) and H20 (0.5 mL) for 16 h to

give the intermediate triazole as an off-white gum
Lys1 after flash chromatography over silica gel
(MeOH/CH2Cl2 — 0:100 — 5:95). Following Gen-
eral Procedure VII, the intermediate triazole (0.06 g, 0.05 mmol) was dissolved in CH2Cl2 (2 mL), treated
with H20 (0.02 g, 1.10 mmol) and CF3COOH (1 mL) followed by work-up with ethereal HCI (3 mL) to give
the amine salt 52 (0.033 g, 51% over two steps) as a pale brown solid that rapidly transitioned to a sticky gum.
[a]3® +68.1 (c 0.0048, MeOH). '"H NMR (400 MHz, CD30D) & 8.15 (s, 1H, H4), 8.05 (s, 1H, Hy), 7.58 (t, J
=17.7 Hz, 1H, Ar4), 7.45 (d, J= 7.6 Hz, 1H, Ar6), 7.33-7.20 (m, 6H, Ar5/H2"/H3"/H4"/ H5"/H6"), 7.13 (d, J
=7.5Hz, 1H, Ar3), 4.73-4.54 (m, 3H, C5-CH2/H1"), 4.56-4.4.45 (m, 1H, H1"), 4.40-4.26 (m, 1H, Lys5), 4.22-
4.10 (m, 3H, H2'/OCHaHs), 4.10-4.02 (m, 2H, H5"), 3.91 (t, /= 5.9 Hz, 2H, H1"), 3.25-3.11 (m, 2H, Lysl),
2.98-2.81 (m, 2H, 6C-CH>), 1.73-1.34 (m, 11H, H3'/Lys2/Lys4/ H4'/H2"'/H3"), 1.31-1.16 (m, 2H, Lys3), 0.82
(d, J= 6.1 Hz, 6H, H4"/H5™); *C NMR (101 MHz, CD30D) § 172.7 (BC=0), 170.1 (aC=0), 157.2 (C=N),
153.5 (Ar2), 137.09 (C5), 137.03 (Co), 132.2 (C1"), 128.67 (C2"), 128.65 (C6"), 128.5 (C3"), 128.4 (C5"),
128.1 (C4), 126.9 (Ar4), 126.8 (C4"), 126.7 (Ar6), 125.8 (Cy), 124.3 (Arl), 120.6 (Ar5), 113.3 (Ar3), 68.9
(OCHAaHB), 67.3 (C1™), 61.4 (C5-CH2), 54.9 (C1"), 52.8 (Lys5), 49.2 (C2"), 40.5 (C5"), 39.1 (Lysl), 37.3
(C2M), 31.2 (8C-CH2), 29.9 (Lys4), 28.3 (C3"), 26.5 (Lys2), 24.8 (C3"™), 24.7 (C4"), 22.5 (C4™/C5™), 21.4
(Lys3); IR (neat) Vmax 3358, 3273, 3195, 3068, 2955, 2871, 2165, 2101, 2063, 1658, 1533, 1509, 1464, 1386,
1368, 1288, 1245, 1227, 1164, 1137, 1050, 999, 979, 875, 850, 757, 724, 699667, 621, 590 cm™'; MS (ESI
+ve) m/z 731 (IM — 2HCI1 + H]*, 100%); HRMS (ESI +ve TOF) caled for C37HssN1204 731.4469, found
731.4444 (M — 2HCI1 + H]").
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13C NMR of compound 34 (101 MHz, CDCl3). Rotamers apparent in spectrum as evidenced by doubling of resonances.
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'H NMR of compound 35 (400 MHz, CDCIl3). Rotamers apparent in spectrum as evidenced by resonance broadening.
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13C NMR of compound 35 (101 MHz, CDCl3). Rotamers apparent in spectrum as evidenced by doubling of resonances.
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'H NMR of compound 42 (400 MHz, CD30D). Rotamers apparent in spectrum as evidenced by resonance broadening.
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'H NMR of compound 44 (400 MHz, CD30D). Rotamers apparent in spectrum as evidenced by resonance broadening.
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13C NMR of compound 45 (101 MHz, CD30D) Rotamers apparent in spectrum as evidenced by doubling of resonances.
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'H NMR of compound 46 (400 MHz, CD30D). Rotamers apparent in spectrum as evidenced by resonance broadening.
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Table S1. Secondary antimicrobial screening® — (bacteria and fungi)

140 of 141

P. aeru- K. pneu- A. bau- . C. albi- C. neoformans
En- Com- S:;é%s ginosa moniae mannii iTcélCl cans var. grubii CCsd HCat
try pound 433000 ATCC ATCC ATCC 95902 ATCC ATCC
27853 700603¢ 19606 90028 208821

1 21 16 >32 >32 >32 >32 >32 32 >32 >32
2 10 32 >32 >32 >32 >32 >32 32 >32 >32
3 11 32 >32 >32 >32 >32 >32 32 >32 >32
4 12 32 >32 >32 >32 >32 >32 32 >32 >32
5 13 32 >32 >32 >32 >32 >32 32 >32 >32

6 14 32 >32 >32 >32 >32 >32 32 >32 >32

7 15 32 >32 >32 >32 >32 >32 32 >32 >32

8 16 32 >32 >32 >32 >32 >32 32 >32 >32
9 21 8 >32 >32 >32 32 32 8 >32 >32
10 22 4 >32 >32 >32 32 16 32 >32 >32
11 23 8 >32 >32 >32 32 32 16 >32 >32
12 24 8 32 >32 32 32 32 >32 21.9 >32
13 25 4 >32 >32 32 32 16 8 >32 10.6
14 26 16 >32 >32 >32 >32 32 >32 23.5 >32
15 46 16 >32 >32 >32 >32 32 >32 >32 >32
16 47 32 >32 >32 >32 >32 32 >32 >32 >32
17 36 16 >32 >32 >32 >32 16 32 >32 >32
18 37 16 >32 >32 >32 >32 16 16 >32 >32
19 38 32 >32 >32 >32 >32 >32 16 32 32
20 39 32 >32 >32 >32 >32 16 16 >32 >32
21 40 8 32 >32 32 32 >32 4 32 32
22 41 4 16 32 32 32 32 4 16 32
23 42 8 32 >32 32 32 >32 8 32 32
24 43 8 32 >32 32 32 >32 8 >32 >32
25 44 8 32 >32 32 32 32 8 >32 >32
26 45 16 32 >32 >32 32 >32 >32 >32 >32
27 48 >32 >32 >32 >32 >32 >32 >32 >32 24.5
28 49 32 >32 >32 >32 >32 >32 >32 >32 17.1
29 50 32 >32 >32 >32 >32 >32 >32 >32 19.8
0 e
31 colistin 0.25 0.25 0.25 0.125
gy fucona- 0.125 0.25

zole




Antibiotics 2021, 10, 913 141 of 141

33 tamoxi- 13.1
fen

a Testing performed by the Community for Open Antimicrobial Drug Discovery (CO-ADD) — values are reported as MIC values in
ug/mL. b Methicillin resistant S. aureus (MRSA). < Muti-drug resistant K. preumonia. ¢ Cytotoxicity; determined on HEK293 cells. ©
Haemolysis Determined by lysis of sheep erythrocytes.

General methodology

The murine model of CDI was conducted with project collaborators at Monash University. The murine model
of CDI was performed by pretreating cohorts of five mice that had been earlier infected via oral gavage with
hypervirulent M7404 C. difficile spores. The infection was allowed to develop for 12 h before the trial drug
was administered every 12 h for five days. The mice received a single dosage of 2.5 mg of compound 41 (i.e.
100 mg/kg for an average 25 g mouse) administered in a solvent mixture of 10% DMSO and H20 at each 12
h dosing period. The mice body weight was checked every day. If a mouse lost 10% of its body weight in the
first 24 h, then the infection was developing, and the mouse was separated from the trial and culled for ethical
reasons. The whole survival rate for every drug cohort was utilized to measure effectiveness of that drug.
Other physiological parameters such as cage appearance scores and faecal consistency scores were additional
measures for the efficacy of the drug in this murine trial. The experimental data of the in vivo CDI model can
be found in Section 3.3.3 and the experimental procedures can be found in Section 6.4.3.

Preliminary trials

Compound 40 was selected for a murine model of CDI study because of its better antimicrobial potency against
C. difficile and its better water solubility profile (Section 3.2.7). Compound 40 was prepared on a larger scale
i.e. nearly 300 mg for the purpose of in vivo mouse model of CDI at Monash University. In the first trial,
attempts were made to administer compound 40 through drinking water, but the mice refused to drink the

adulterated water. As a result, the mice were dehydrated and lost weight due the effects of the infection.
Secondary trial

In the secondary CDI mouse model trial, the solution (10% v/v DMSO/H20) of the compound 40 was ad-

ministered to mice by oral gavage.



