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Abstract

Peptidomimetics represent a promising group of biologically active compounds with
broad therapeutic potential that mimic naturally occurring peptides while overcoming
their limitations. In this study, novel peptidomimetics derived from salicylic acid and ar-
ginine were designed, synthesized and characterized. The synthesis was carried out
through stepwise building of the peptidomimetic scaffold via Steglich amidation, with
subsequent side-chain functionalization by guanidylation affording selected arginine de-
rivatives. In conclusion, synthetic approach was verified by repetition and compounds
were isolated in quality suitable for biological testing.

Keywords: Peptidomimetics; arginine; salicylic acid; salicylamides; biological activity

1. Introduction

Peptidomimetics are compounds that mimic the topology of natural peptides in
three-dimensional space (e.g., in the human body) as well as the associated biological ac-
tivity [1,2]. From a chemical perspective, these compounds represent structurally modi-
fied peptides in which some or most of the amino acids can be replaced by alternative
structural motifs. Modifications are designed and should bring to preserve or enhance the
biological activity of the parent peptides, while simultaneously improving properties such
as selectivity, stability, pharmacokinetic availability, and their subsequent use in clinical
practice [2,3].

This study focuses on the synthesis of novel derivates of substituted salicylic acid
amides with amino acid moiety modified with chosen anilines. Salicylic acid-based am-
ides have previously been described by the our group. Peptidomimetics derived from O-
benzyl-5-chlorosalicylic acid may exhibit anticancer or antimicrobial activity [4]. Anti-
cancer peptidomimetics derived from 5-chlorosalicylic acid have also demonstrated anti-
proliferative activity against various cancer cell lines [4—6]. Peptidomimetics derived from
5-chlorosalicylic acid exhibit broad-spectrum antimicrobial activity against clinically rel-
evant pathogens [7].

Peptidomimetics incorporating an arginine moiety exhibit a wide range of biological
effects, including antimicrobial, antiviral, antifungal, anticancer, as well as activities
against cardiovascular and neurodegenerative diseases. Arginine peptidomimetics sup-
press bacterial resistance in Staphylococcus aureus, Staphylococcus epidermidis, gram-
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negative bacteria, and Candida albicans [8]. Arginine peptidomimetics with antiviral activ-
ity are typically associated with the inhibition of flaviviral proteases [9]. Antifungal argi-
nine peptidomimetics exhibit strong activity against Cryptococcus neoformans [10]. Among
the best-known arginine-based peptidomimetics is the anticancer agent cilengitide, an an-
giogenesis inhibitor used in glioblastoma multiforme therapy [11]. The clinical use of argi-
nine-based peptidomimetics is most widespread in the treatment of cardiovascular dis-
eases. Among them, one of the most important clinically approved thrombin inhibitors is
argatroban [12]. Peptidomimetics containing arginine motifs are also applicable in the
treatment of neurodegenerative (e.g., Alzheimer’s disease) and neuromodulatory diseases
[13,14].

In this study, peptidomimetic compounds containing both a salicylic acid derivative
and an arginine moiety were designed and synthesized. The synthetic route was based on
the construction of the main peptidomimetic backbone via Steglich amidation and the side
chain functionalization. In the case of our peptidomimetics, Steglich amidation represents
the condensation of a substituted salicylic acid with the corresponding amino component
(chosen amino acid and subsequently substituted aniline), forming the main backbone of
the peptidomimetic [15]. The guanidino group at the end of the arginine side chain is gen-
erally prepared by the reaction of the primary amine of ornithine with various guanidylat-
ing reagents (guanidylation) [16].

2. Results and Discussion

The aim of this study was to design and prepare target peptidomimetic compounds
derived from 5-chlorosalicylic acid and arginine. An additional objective was to design
and validate a synthetic route leading to the desired target compounds. Within this syn-
thetic route, original intermediates and compounds were prepared. A key ornithine inter-
mediate, and the final arginine peptidomimetic compound were also prepared with mod-
ified synthetic approach. The synthetic route consisted of five steps (Figure 1), each of
which was repeatedly verified. As a starting material, O-benzyl-protected 5-chlorosali-
cylic acid was chosen, prepared according to the literature [17]. O-benzyl-protected 5-
chlorosalicylic acid serves as a key building block of the peptidomimetic scaffold previ-
ously developed by the Imramovsky research group.

Steglich amidation as first synthetic step (EDCI-HCI, condensation reagent and
HOBY, activating reagent) afforded novel intermediate (2). Methyl ester (2) was purified
by recrystallization and column chromatography. The reaction proceeded with an aver-
age yield of 78% (Figure 1).

The second step involved the basic hydrolysis (lithium hydroxide in distilled wa-
ter:1,4-dioxane as reagent) of methyl ester (2) to give the carboxylic acid intermediate (3).
The main challenge in this step was the poor solubility of methyl ester (2), which was
resolved by changing the solvent ratio from 1:1 (water:1,4-dioxane) to 1:3 (water:1,4-diox-
ane). After optimization, the reaction proceeded smoothly with an excellent average yield
of 92%, affording intermediate (3), which was used to next step without further purifica-
tion

The third step was again a Steglich amidation, in which the carboxylic acid interme-
diate (3) reacted with 4-(trifluoromethyl)aniline to yield intermediate (4). The carboxylic
acid (3) was activated with EDCI-HCI, HOBt, and TEA in dichloromethane, and the prod-
uct was purified by column chromatography followed by recrystallization (Figure 1). This
reaction introduced the anilide fragment into the peptidomimetic, thereby completing the
backbone of the compound. Intermediate (4) was synthesized with an average yield of
46%.

In the fourth step, Boc deprotection at the e-amino group of ornithine intermediate
(4) afforded the key ornithine intermediate (5). The deprotection was performed using
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trifluoroacetic acid (TFA) in dichloromethane. Subsequent neutralization of the reaction
mixture with sodium hydroxide was performed to remove the triflate salt (Figure 1). This
reaction was carried out without further purification, providing an average yield of 82%.
Despite the absence of purification steps, the high purity of intermediate (5) was con-
firmed by thin-layer chromatography, elemental analysis, and 'H NMR spectroscopy. The
key ornithine intermediate (5) shows high potential for the future synthesis of a series of
potentially bioactive compounds.

In the final step, the ornithine side chain of key intermediate (5) was modified by
guanidylation, yielding the arginine-based peptidomimetic (6). Guanidylation was per-
formed using the commercially available reagent 1,3-di-tert-butoxycarbonyl-2-(trifluoro-
methanesulfonyl)guanidine and triethylamine in chloroform, according to the literature
[18]. Purification of the final compound (6) was accomplished by column chromatog-
raphy. The final compound (6) was obtained in an average yield of 66%. This last step
successfully provided the target arginine peptidomimetic compound with potential bio-
logical activity.

The deprotection of the Boc groups in the final compound (6) was not carried out due
to several issues, including the need to optimize the reaction conditions, the occurrence of
mono- and bis-trifluoroacetate salt formation, and the time-consuming reproducibility of
the overall synthetic route.
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Figure 1. The synthesis route leading to the arginine peptidomimetic.
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3. Conclusions

This study presented a synthetic route to novel salicylamides with an arginine-based
scaffold as potential biologically active compounds. All prepared intermediates and final



Chem. Proc. 2025, x, x FOR PEER REVIEW 4 0of 9

molecules were characterized by available methods and obtained in quantities and puri-
ties suitable for biological testing.

4. Material and Methods
4.1. Chemistry

All reagents and solvents were purchased from commercial sources (Sigma-Aldrich,
Merck, TCI Europe, Fluorochem, Lach-Ner). Commercial-grade reagents were used with-
out further purification. Reactions were monitored by thin-layer chromatography (TLC)
on plates coated with 0.2 mm silica gel 60 F254 (Merck). TLC plates were visualized under
UV light (254 nm). All melting points were determined on a Melting Point B-540 apparatus
(Biichi, Switzerland). Elemental analysis was performed on a Flash 2000 Organic auto-
matic microanalyzer. High-resolution mass spectra were recorded using the “dried drop-
let” method on an LTQ Orbitrap XL MALDI mass spectrometer (Thermo Fisher Scientific)
equipped with a nitrogen UV laser (337 nm, 60 Hz). Spectra were measured in the posi-
tive-ion mode, in the normal mass range, with a resolution of 100,000 at m/z = 400. 2,5-
Dihydroxybenzoic acid (DHB) was used as the matrix. 'H, 1*C, and F NMR spectra were
recorded in DMSO-ds (deuterated dimethyl sulfoxide) at ambient temperature using a
Bruker Avance™ III 400 spectrometer at frequencies of 'H (400 MHz), *C (100.26 MHz),
and “F (376.50 MHz), or on a Bruker Ascend™ 500 spectrometer at frequencies of 'H
(500.13 MHz), *C (125.76 MHz), and F (470.66 MHz). Chemical shifts are reported in
ppm relative to the residual solvent signals, which are standardized against tetrame-
thylsilane (TMS, MesSi). Residual solvent signals were assigned according to the literature
[19]: DMSO-ds—2.50 and 39.52 ppm for 'H and *C NMR spectra respectively.

4.2. Experimental Procedures for Synthesis of Intermediates, Key Ornithine Intermediate and
Final Compound

4.2.1. Experimental Procedure for Synthesis of Methylester (2)

O-benzyl-5-chlorosalicylic acid (1) (5.0 g, 19.03 mmol), N-ethyl-N'-(3-dimethyla-
minopropyl)carbodiimide hydrochloride (EDCI-HCI; 5.12 g, 26.65 mmol), and hy-
droxybenzotriazole (HOBt, 2.57 g, 19.03 mmol) were introduced into a three-necked flask
equipped with a thermometer, nitrogen inlet, and magnetic stirrer. The reagents were dis-
solved in dry dichloromethane (200 mL). The mixture was stirred at room temperature
for 1 h and monitored by thin-layer chromatography (EtOAc/n-hexane, 2:5). After 1 h, the
starting acid was fully activated. In parallel, (S)-methyl-2-amino-5-((tert-butoxycar-
bonyl)amino)pentanoate hydrochloride (Boc-L-Orn-OMe-HCl; 5.38 g, 19.03 mmol) and
potassium carbonate (2.64 g, 19.03 mmol) were placed into a flask and dissolved in dis-
tilled water (60 mL). The reaction mixture was stirred for 15 min at room temperature and
subsequently extracted with dichloromethane (2 x 50 mL). The organic phase was washed
with distilled water (1 x 50 mL), dried over anhydrous sodium sulfate, and filtered. The
obtained solution of the amine component was used in the next step without further pu-
rification. The amine solution in dichloromethane was added quantitatively to the acti-
vated acid solution. The reaction mixture was stirred for 1.5 h at room temperature and
monitored by TLC (EtOAc/n-hexane, 2:5). The reaction was then quenched with distilled
water (100 mL). The mixture was transferred to a separatory funnel and washed succes-
sively with distilled water (1 x 100 mL), saturated sodium hydrogen carbonate solution (2
x 100 mL), 5% citric acid solution (2 x 100 mL), saturated brine (1 x 100 mL), and distilled
water (1 x 100 mL). The organic layer was dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure to afford 8.24 g of crude product. The crude
product was recrystallized from a mixture of ethyl acetate and n-hexane. The mixture was
allowed to crystallize for 18 h at 4 °C. The white crystalline product was filtered and dried
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under reduced pressure on a rotary evaporator to give 6.40 g of product (2). The filtrate
from recrystallization was evaporated to dryness under reduced pressure. As the filtrate
still contained a significant amount of product, this portion was further purified by col-
umn chromatography (silica gel, 600 mL; EtOAc/n-hexane, 2:5; Rf = 0.34), yielding an ad-
ditional 0.65 g of product (2). In total, 7.05 g (75%) of white crystalline product (2) was
obtained.

4.2.2. Experimental Procedure for Synthesis of Carboxylic Acid (3)

Intermediate (2) (7.05 g, 14.37 mmol) was introduced into a flask and dissolved in a
mixture of distilled water (80 mL) and 1,4-dioxane (240 mL) in a 1:3 ratio in favor of 1,4-
dioxane. Lithium hydroxide (6.03 g, 143.71 mmol) was then added to the solution of in-
termediate (2). The reaction mixture was stirred at 50 °C for 1 h. The progress of the reac-
tion was monitored by thin-layer chromatography until the signal of the starting material
(2) disappeared. The reaction mixture was then cooled to room temperature using a water
bath and acidified with 36% HCI (18 mL) to pH = 2. The mixture was extracted with ethyl
acetate (2 x 400 mL). The organic phase was washed with distilled water (2 x 400 mL),
dried over anhydrous sodium sulfate, and filtered. The filtrate containing the crude prod-
uct was evaporated under reduced pressure on a rotary evaporator. The crude product
was dissolved in toluene and evaporated under reduced pressure. The crude material was
then redissolved in dichloromethane and evaporated again under reduced pressure. A
total of 6.65 g of a white amorphous solid (3) was obtained.

4.2.3. Experimental Procedure for Synthesis of Peptidomimetics with Anilid Part (4)

The intermediate (3) (5.0 g, 10.50 mmol) was introduced into a three-necked flask and
dissolved in dichloromethane (200 mL). To the solution of intermediate (3), N-ethyl-N"-(3-
dimethylaminopropyl)carbodiimide hydrochloride (EDCI-HCI; 2.82 g, 14.70 mmol), hy-
droxybenzotriazole (HOBt; 1.61 g, 10.50 mmol), and triethylamine (TEA; 1.46 mL, 10.50
mmol) were added. The reaction mixture was stirred at room temperature for 1 h, after
which the acid of intermediate (3) was fully activated. 4-Trifluoromethylaniline (1.32 mL,
10.50 mmol) was then added to the solution of activated acid (3). The mixture was stirred
at room temperature for 16 h. After this time, the reaction was quenched by addition of
distilled water (120 mL). The mixture was transferred into a separatory funnel and
washed with distilled water (1 x 120 mL), saturated sodium hydrogen carbonate solution
(2 x 160 mL), 5% citric acid solution (2 x 160 mL), saturated brine (1 x 160 mL), and distilled
water (1 x 160 mL). The organic phase was dried over anhydrous sodium sulfate, filtered,
and concentrated under reduced pressure. The crude product (4) (6.57 g) was purified by
column chromatography (silica gel, 800 mL; EtOAc/n-hexane, 2:5; Rf = 0.45). The chroma-
tographic fractions containing the product were evaporated to dryness, and the residue
was recrystallized from an ethyl acetate/n-hexane mixture for 18 h at 4 °C. The reaction
was carried out repeatedly, affording the product in an average yield of 48%. A total of
3.12 g of a white powder (4) was obtained.

4.2 4. Experimental Procedure for Synthesis of Key Ornithine Intermediate (5)

The intermediate (4) (2.0 g, 3.23 mmol) was placed into a three-necked flask and dis-
solved in dichloromethane (70 mL). The solution of intermediate (4) was cooled in an ice
bath to 0 °C. At this temperature, trifluoroacetic acid (19.91 mL, 258.4 mmol) was added
dropwise. The reaction mixture was stirred at room temperature for 2.5 h. The progress
of the reaction was monitored by thin-layer chromatography (EtOAc/n-hexane, 1:2) every
30 min until the spot of the starting material disappeared. After 2.5 h, the reaction mixture
was neutralized with 2 M aqueous sodium hydroxide (130 mL) to pH =7. The neutralized
mixture was transferred to a separatory funnel, and the organic phase was separated. The
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organic phase was washed with saturated sodium hydrogen carbonate solution (2 x 80
mL) and distilled water (2 x 80 mL), dried over anhydrous sodium sulfate, filtered, and
evaporated to dryness under reduced pressure. A total of 1.46 g of a brownish-white
amorphous solid (5) was obtained.

4.2.5. Experimental Procedure for Synthesis of Final Arginine Peptidomimetic (6)

The intermediate (5) (1.5 g, 2.88 mmol) was placed into a flask and dissolved in chlo-
roform (50 mL). To the solution of (5), 1,3-di-tert-butoxycarbonyl-2-(trifluoromethanesul-
fonyl)guanidine (1.07 g, 2.74 mmol) and triethylamine (0.4 mL, 2.88 mmol) were added.
The reaction mixture was stirred at room temperature for 2 h, and its progress was moni-
tored by thin-layer chromatography (EtOAc/n-hexane, 2:5) every 30 min. After 2 h, meth-
anol (25 mL) was added to the reaction mixture, and stirring was continued for an addi-
tional 30 min. The mixture was then concentrated to dryness under reduced pressure on
a rotary evaporator. The crude product (6) (2.66 g) was subjected to column chromatog-
raphy (silica gel, 500 mL; EtOAc/n-hexane, 2:5; Rf = 0.41). A total of 1.58 g of a white amor-
phous solid (6) was obtained. The reaction was performed according to a procedure
adapted from the literature [18].

4.3. Characterization of Intermediates, Key Ornithine Intermediate and Final Compound
4.3.1. Characterization of Methylester (2)

White crystalline solid; Yield 75%; mp 126.2-127.0 °C; Rf = 0.34 (EtOAc/n-hexan = 2/5,
v/v). 'H NMR (500 MHz, DMSO-de): 6 =8.49 (d, ] =7.35 Hz, 1H, NH), 7.67 (d, ] =2.80 Hz,
1H, Ar-H), 7.56 (dd, J1 = 2.75 Hz, ] = 8.85 Hz, 1H, Ar-H), 7.52 (d, ] = 7.15 Hz, 2H, 2xAr-H),
741 (t, ] =7.10 Hz, 2H, 2xAr-H), 7.38-7.34 (m, 1H, Ar-H), 7.32 (d, ] = 8.95 Hz, 1H, Ar-H),
6.76 (t, ] = 5.40 Hz, 1H, NH), 5.26 (s, 2H, OCHz), 4.42 (dt, J1=7.95, ].=12.90, 1H, CH), 3.60
(s, 3H, OCHs), 2.86-2.78 (m, 2H, CHz), 1.71-1.63 (m, 1H, CH>*), 1.53-1.45 (m, 1H, CH>*),
1.36 (s, 9H, 3xCHs), 1.30-1.23 (m, 2H, CHz). ®C NMR (125 MHz, DMSO-ds): 6 = 173.26,
164.92, 156.73, 156.07, 137.06, 133.05, 130.76, 129.70, 129,44, 129.29, 125.84, 125.67, 116.77,
78.59, 71.83, 53.39, 53.10, 40.37, 29.40, 29.36, 26.76. HRMS (MALDI) m/z: [M+Na]* calcd for
CzsH31CIN206Na: 513.17629 Da; found: [M+Na]* 513.17767 Da. Elemental analysis calcd for
C2sHs1CIN20e: C, 61.16; H, 6.36; N, 5.71; found: C, 61.55 +0.02; H, 6.62 +0.02; N, 5.62 + 0.06.

4.3.2. Characterization of Carboxylic Acid (3)

White amorphous solid; Yield 93%; mp 59.0-61.0 °C. 'H NMR (500 MHz, DMSO-ds):
6=12.78 (bs, 1H, COOH), 8.41 (d, ] =7.55 Hz, 1H, NH), 7.71 (d, ] = 2.80 Hz, 1H, Ar-H), 7.55
(dd, J1=2.75 Hz, ]=8.85 Hz, 1H, Ar-H), 7.51 (d, ] = 7.20 Hz, 2H, 2xAr-H), 7.40 (t, ] = 7.05
Hz, 2H, 2xAr-H), 7.37-7.34 (m, 1H, Ar-H), 7.32 (d, ] = 9.00 Hz, 1H, Ar-H), 6.76 (t, ] = 5.55
Hz, 1H, NH), 5.27 (s, 2H, OCHz), 4.35 (dt, J1 = 7.80, J» = 12.65, 1H, CH), 2.86-2.76 (m, 2H,
CH2), 1.73-1.65 (m, 1H, CH>*), 1.50 1.43 (m, 1H, CH>*), 1.35 (s, 9H, 3xCHj3), 1.30-1.23 (m,
2H, CHz). 3C NMR (125 MHz, DMSO-ds): 6 = 174.28, 164.56, 156.72, 156.12, 136.97, 133.08,
130.95, 129.70, 129.45, 129.32, 125.90, 125.50, 116.86, 78.57, 71.88, 53.40, 41.25, 29.61, 29.41,
26.89. HRMS (MALDI) m/z: [M+Na]* calcd for C2sH29CIN20¢Na: 499.16118 Da; found:
[M+Na]* 499.15933 Da. Elemental analysis calcd for CasH20CIN20e: C, 60.44; H, 6.13; N,
5.87; found: C, 60.73 + 0.24; H, 5.99 + 0.06; N, 5.40 + 0.14.

4.3.3. Characterization of Peptidomimetic with Anilid Part (4)

White powder; Yield 48%; mp 158.5-160.0 °C; Rf = 0.45 (EtOAc/n-hexan = 2/5, v/v).
H NMR (500 MHz, DMSO-ds): 6=10.50 (s, 1H, NH), 8.52 (d, ] =7.35 Hz, 1H, NH), 7.80 (d,
J =8.55 Hz, 2H, 2xAr-H), 7.73 (d, ] = 2.75 Hz, 1H, Ar-H), 7.69 (d, ] = 8.70 Hz, 2H, 2xAr-H),
7.57-7.51 (m, 3H, 3xAr-H), 7.40-7.36 (m, 2H, 2xAr-H), 7.36-7.32 (m, 2H, 2xAr-H), 6.77 (t, ]
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=5.50 Hz, 1H, NH), 5.29 (s, 2H, OCH>), 4.59 (dt, ] = 7.55 Hz, ] = 13.10 Hz, 1H, CH), 2.86—
2.82 (m, 2H, CH.), 1.73-1.65 (m, 1H, CH>*), 1.55-1.46 (m, 1H, CH>*), 1.34 (s, 9H, 3xCHs),
1.32-1.26 (m, 2H, CHz). 3C NMR (125 MHz, DMSO-ds): d = 171.99, 164.69, 156.71, 156.14,
143.50, 136.98, 133.10, 130.96, 129.70, 129.43, 129.30, 128.76, 127.27 (q), 125.75 (q), 124.59
(q), 122.29, 120.34, 116.87, 78.59, 71.94, 54.97, 40.21, 30.70, 29.39, 27.00. F NMR (376 MHz,
DMSO-ds): 6 = -60.59. HRMS (MALDI) m/z: [M+Na]* caled for CsHsClFsN3OsNa:
642.19585 Da; found: [M+Na]* 642.19690 Da. Elemental analysis calcd for Cs1HssCIFsN3Os:
C, 60.05; H, 5.36; N, 6.78; found: C, 60.53 + 0.02; H, 5.46 + 0.02; N, 6.61 = 0.01.

4.3.4. Characterization of Key Ornithine Intermediate (5)

Brownish-white amorphous solid; Yield 87%; mp 73.0-78.5 °C. 'H NMR (500 MHz,
DMSO-ds): 6 = 10.56 (s, 1H, NH), 8.52 (d, ] = 6.00 Hz, 1H, NH), 7.82 (d, ] = 8.50 Hz, 2H,
2xAr-H), 7.75 (d, ] = 2.5 Hz, 1H, Ar-H), 7.69 (d, ] = 9.00 Hz, 2H, 2xAr-H), 7.59-7.55 (m, 3H,
3xAr-H), 7.40-7.34 (m, 4H, 4xAr-H), 5.29 (dd, J1 =11.60 Hz; ] = 14.35 Hz, 2H, OCHz), 4.63—
4.56 (m, 1H, CH), 3.25 (bs, 2H, NHz), 2.45 (bs, 2H, CHz), 1.77-1.70 (m, 1H, CH>*), 1.56-1.48
(m, 1H, CH2*), 1.32-1.22 (m, 2H, CHz). 3C NMR (125 MHz, DMSO-ds): 0 = 172.19, 164.58,
156.22, 143.58, 136.96, 133.17, 131.03, 129.71, 129.48, 129.39, 128.76, 127.26 (q), 125.65 (q),
124.57 (q), 122.29, 120.33, 116.86, 72.02, 55.03, 42.09, 30.72, 30.07. ¥YF NMR (376 MHz,
DMSO-ds): 0 = —60.32. HRMS (MALDI) m/z: [M+H]* caled for CasH26CIF3N30s: 520.16148
Da; found: [M+H]* 520.16125 Da. Elemental analysis calcd for C2sH2sCIFsN3Os: C, 60.06; H,
4.85; N, 8.08; found: C, 60.04 £ 0.03; H, 5.12 £+ 0.10; N, 7.76 + 0.01.

4.3.5. Characterization of Final Arginine Peptidomimetic (6)

White amorphous solid; Yield 72%; mp 96.8-101.8 °C; Rf =0.41 (EtOAc/n-hexan = 2/5,
v/v). TH NMR (500 MHz, DMSO-ds): 6 =11.47 (s, 1H, NH); 10.53 (s, 1H, NH); 8.54 (d, ] =7.5
Hz, 1H, NH); 8.24 (t, ] = 5.5 Hz, 1H, NH); 7.80 (d, ] = 8.5 Hz, 2H, 2xAr-H); 7.74 (d, ] = 2.5
Hz, 1H, Ar-H); 7.68 (d, ] = 8.5 Hz, 2H, 2xAr-H); 7.57-7.53 (m, 3H, 3xAr-H); 7.39-7.31 (m,
4H, 4xAr-H); 5.29 (dd, J1 = 11.5 Hz, > = 16.7 Hz, 2H, OCH?z); 4.63 (dt, J1=7.5 Hz, ].=13.0
Hz, 1H, CH); 3.21-3.19 (m, 2H, CHz); 1.75-1.70 (m, 1H, CH2*); 1.57-1.54 (m, 1H, CH>*);
1.47-1.41 (m, 11H, 3xCH3+CH>); 1.35 (s, 9H, 3xCHs). 3C NMR (125 MHz, DMSO-ds): 6 =
171.16, 163.97, 163.57, 155.68, 155.46, 152.45, 142.77, 136.25, 132.41, 130.27, 128.96, 128.70,
128.65, 128.05, 126.55 (q), 124.99 (q), 123.92 (q), 121.57, 119.63, 116.14, 83.31, 78.53, 71.27,
60.93, 54.09, 29.79, 28.40, 28.04, 25.24. ¥YF NMR (376 MHz, DMSO-d6): 6 = -60.36. HRMS
(MALDI) m/z: [M+Na]* caled for Cs7HssCIFsNsO7Na: 784.27008 Da; found: [M+Na]*
784.27106 Da. Elemental analysis calcd for Cs7HasClFsNsOr7: C, 58.30; H, 5.69; N, 9.19;
found: C, 58.12 + 0.11; H, 5.57 + 0.05; N, 9.00 + 0.07.
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Abbreviations

The following abbreviations are used in this manuscript:

EDCI'HCI N-ethyl-N'-(3-dimethylaminopropyl)carbodiimide hydrochloride
EtOAc Ethyl acetate
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HOBt 1-hydroxybenzotriazole

HRMS High-resolution mass spectrometry
mp Melting point

NMR Nuclear magnetic resonance

TEA Triethylamine

TFA Trifluoroacetic acid

TLC Thin-layer chromatography
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