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Supplementary Table 1. The table lists the spatial coefficients and all proteins quantified
across the HOR-APEX samples in HEK293 cells and the results of their statistical analysis over
the time course of activation with DAMGO, FNZ and DFNZ.



Supplementary Figure 1. FNZ Synthesis
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Scheme 2: Synthesis of 2-fluoroethyl tosylate (4)

N,N-Diethyl-2-(2-(4-(2-fluoroethoxy)benzyl)-5-nitro- 1 H-benzo[d]imidazole-1-yl)ethan-1-amine (FNZ, 5) and
its hydroxy precursor 3 were obtained as illustrated in Scheme 1. The synthesis of compounds 3 and 5 started
from an intermediate 1 that was prepared according to the reported procedure '%. Condensation of 1 with
phenylacetic acid in the presence of 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ) provided the
amide 2. Subsequently, the key 2-benzylbenzimidazole intermediate 3 was obtained by HCl-induced
cyclization. Alkylation of the intermediate 3 with 2-fluoroethyl tosylate (4)® yielded FNZ (5). The free base of 5
was converted to the hydrochloride salt upon treatment with hydrochloric acid. 2-Fluoroethyl tosylate (4) was
synthesized by modification of the literature procedure by treatment of 2-fluoroethanol with p-toluenesulfonyl

chloride in the presence of triethylamine (TEA) in dichloromethane (DCM)? (Scheme 2).



Supplementary Figure 2. DFNZ Synthesis
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Scheme 3: Synthesis of DNFZ (9)
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Scheme 4: Synthesis of 2-(4-(2-fluoroethoxy)phenyl)acetic acid (11)

Preparation of the metabolite DFNZ (9) was achieved as outlined in Scheme 3. The 1,2-diaminobenzene
intermediate 7 was obtained following the reported procedure to synthesize 1 using tert-butyl (2-
aminoethyl)(ethyl)carbamate in place of N, N-diethylethylenediamine. Coupling of compound 7 with 2-(4-(2-
fluoroethoxy)phenyl)acetic acid (11) in the presence of HATU and TEA afforded amide 8 which underwent
cyclization under acidic conditions at reflux to yield the final product 9. Compound 11 was synthesized in two

steps utilizing the O-alkylation of phenol and ester hydrolysis sequence as illustrated in Scheme 4.



Chemical synthesis information and procedures

Melting points were determined on a Thomas-Hoover melting-point apparatus and were uncorrected. Proton
and carbon nuclear magnetic resonance ('H and '*C NMR) spectra were recorded on a Varian Gemini
spectrometer at 400 and 101 MHz, respectively, in CDCls or CD30D with the values given in ppm (TMS as
internal standard) and J (Hz) assignments of 'H resonance coupling. Abbreviations were used as follows: s =
singlet, bs = broad singlet, d = doublet, t = triplet, ¢ = quartet, m = multiplet. Mass spectra (HRMS) were
recorded on a Waters (Milford, MA USA) Xevo-G XS QTof mass spectrometer. lons were produced using
positive ion electrospray (ESI). Thin layer chromatography (TLC) analyses were carried out on Analtech silica
gel GHLF 0.25 mm plates using different solvent systems. Visualization was accomplished under UV light or
by staining in an iodine chamber. Flash column chromatography was performed on a CombiFlash® NextGen
300+ Purlon™ system using RediSep Rf normal phase silica flash columns. Robertson Microlit Laboratories,
Ledgewood, N.J., performed elemental analyses, and the results were within +0.4% of the theoretical values.
Chemicals and solvents were purchased from commercial suppliers and used without further purification unless
otherwise stated. N/-(2-(diethylamino)ethyl)-4-nitrobenzene-1,2-diamine (1) was synthesized according to the

reported procedure'and its analytical data were in agreement with the literature?.

N-(2-((2-(Diethylamino)ethyl)amino)-5-nitrophenyl)-2-(4-hydroxyphenyl)acetamide (2): A mixture of N/-
(2-(diethylamino)ethyl)-4-nitrobenzene-1,2-diamine (1)"? (853 mg, 3.38 mmol), 2-(4-hydroxyphenyl)acetic
acid (566 mg, 3.72 mmol) and 2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinoline (EEDQ) (836 mg, 3.38 mmol)
in tetrahydrofuran (THF) (4 mL) was heated at 50 °C for 26 hours under nitrogen. The reaction mixture was
cooled to room temperature and the solvent removed under vacuum. The residue was treated with hexane (3x10
mL) and vigorously stirred for 10 min each time. The hexane washes were discarded, and the residue was
further purified by flash chromatography using a gradient of 5% to 20% solvent B; Solvent A: CHCl3; Solvent
B: a mixture of CHCI3/MeOH/NH4OH (1:1:0.05). The desired product 2 was obtained as a red oil (1.11 g, 77%)
with an estimated purity of ~70%, as determined by NMR analysis. Residual impurities, consisting of unreacted
staring material 1, compound 3, and EEDQ-derived by-products, could not be readily removed at this stage and
the material was therefore carried forward without further purification. Importantly, these impurities were
efficiently removed in the subsequent step following crystallization, affording analytically pure compound 3.
TLC (CHCI3/MeOH/NH4OH, 95:5:1 v/v): RF = 0.24; '"H NMR (400 MHz; CDCl3): § 7.93-7.91 (m, 1H), 7.86
(d,J=2.51Hz, 1H), 7.07 (d, J= 8.32 Hz, 2H), 6.69 (d, J = 8.32 Hz, 2H), 6.46 (d, /= 9.20 Hz, 1H), 5.37 (s,
1H), 3.59 (s, 2H), 3.16-3.14 (m, 2H), 2.66-2.63 (m, 2H), 2.56 (q, J = 7.42 Hz, 4H), 1.12 (t, J = 7.42 Hz, 6H);
3C NMR (101 MHz; CDCl3): 6 171.2, 156.0, 148.8, 136.6, 130.6, 125.3, 125.0, 123.6, 120.9, 116.4, 109.5,
50.6,46.2,42.8,39.9, 11.2. HRMS ESI (m/z): [M + H]" calcd. for C20H27N404 387.2030, found 387.2032.



4-((1-(2-(Diethylamino)ethyl)-5-nitro-1H-benzo|d]imidazol-2-yl)methyl)phenol (3): N-(2-((2-
(diethylamino)ethyl)amino)-5-nitrophenyl)-2-(4-hydroxyphenyl)acetamide (2) (425 mg, 1.10 mmol) was taken
into 18% HCI (7 mL) and stirred at 100 °C for 2 hours under nitrogen. The reaction mixture was cooled to room
temperature and the pH was adjusted to 8 with 28% ammonium hydroxide solution (NH4OH) to precipitate the
product. The precipitate was filtered off, washed with cold water (7 mL) and hexane (5 mL) to give 3 (350 mg,
86%) as a yellow solid. The product was additionally purified by crystallization from ethanol to give light-
yellow crystals (319 mg), m.p.: 186-187 °C. TLC (CHCI3/MeOH/NH4OH, 95:5:1 v/v): RF = 0.65. '"H NMR
(400 MHz; CDCls): 0 8.60 (d, J=2.12 Hz, 1H ), 8.18 (dd, J=8.92 and 2.12 Hz, 1H), 7.69 (s, 1H), 7.35 (d, J =
8.92 Hz, 1H), 7.00 (d, J = 8.43 Hz, 2H), 6.69 (d, J=8.32 Hz, 2H), 4.29 (s, 2H), 4.13 (t, J = 6.62 Hz, 2H), 2.60
(t,J=6.62 Hz, 2H), 2.48 (q, J = 7.12 Hz, 4H), 0.87 (t, J= 7.12 Hz, 6H). 3C NMR (101 MHz; CDCl3): 6 158.1,
155.7, 143.6, 141.4, 139.3, 129.6, 126.3, 118.3, 116.1, 115.8, 109.4, 52.1, 47.5, 43.7, 33.5, 11.7. HRMS ESI
(m/z): [M + H]" caled for C20H25N403 369.1927, found 369.1924. Anal. caled. for C20H24N403 « 0.4 H2O: C
63.95; H 6.65; N 14.91; Found: C 63.83; H 6.44; N 14.87.

2-Fluoroethyl 4-methylbenzenesulfonate (4): To a solution of 2-fluoroethan-1-o0l (5.0 g, 78 mmol) in
dichloromethane (DCM) (50 mL) was added p-toluenesulfonyl chloride (18 g, 94 mmol) followed by
triethylamine (TEA) (11.8 g, 16.3 mL, 117 mmol) at room temperature under nitrogen. The reaction mixture
became heterogeneous after 10-15 min and the stirring was continued for additional 16 hours. The solvent was
removed under vacuum and the residue was taken into diethyl ether (50 mL) and washed with water (40 mL).
The aqueous layer was additionally extracted with diethyl ether (2x40 mL). The combined organic layers were
dried over sodium sulfate (Na2S0O4), concentrated and the residue was purified by flash chromatography using a
gradient of 10% to 25% ethyl acetate in hexane to yield 4 (16.2 g, 95%) as a colorless oil. TLC (EtOAc/n-
hexane, 1:10, v/v): RF = 0.15. NMR spectra of the product 4 agreed with the literature data®. '"H NMR (400
MHz; CDCIl3): 6 7.79 (m, 2H), 7.34 (m, 2H), 4.61 (m, 1H), 4.49 (m, 1H), 4.28 (m, 1H), 4.21 (m, 1H), 2.44 (s,
3H). 3C NMR (101 MHz; CDCls): 6 145.1, 132.6, 129.9, 127.91, 80.4 (d, J= 173.9 Hz), 68.4 (d, J = 21.4 Hz),
21.6.

N,N-Diethyl-2-(2-(4-(2-fluoroethoxy)benzyl)-5-nitro-1H-benzo|d]imidazol-1-yl)ethan-1-amine (FNZ, 5):
To a mixture of 4-((1-(2-(diethylamino)ethyl)-5-nitro-1H-benzo[d]imidazol-2-yl)methyl)phenol (3) (625 mg,
1.70 mmol) and potassium carbonate (469 mg, 3.39 mmol) in acetonitrile (10 mL) was added 2-fluoroethyl 4-
methylbenzenesulfonate (4) (555 mg, 2.54 mmol) at room temperature under nitrogen. The reaction mixture
was refluxed for 28 hours, cooled to room temperature and the solvent removed under vacuum. The residue was
taken into a mixture of water (6 mL) and CHCls (6 mL), the layers were separated, and the aqueous layer was

additionally extracted with CHCI3 (2x6 mL). The combined organic layers were dried over Na2SO4 and



concentrated. The resulted residue, light-brown oil, was purified by flash chromatography using a gradient of
0% to 40% solvent B; Solvent A: ethyl acetate; Solvent B: 5% methanol in ethyl acetate. The desired product §
(690 mg, 98%) was obtained as a yellow oil that solidified upon standing at room temperature. The free base
(650 mg, 1.56 mmol) was converted to the hydrochloride salt by treatment of its ethanolic solution (3 mL) with
38% hydrochloric acid (0.156 mL, 1.87 mmol) at +4 °C affording colorless needles, 550 mg, m.p.: 183-184 °C.
TLC (CHCI3/MeOH/NH4OH, 95:5:1 v/v): RF = 0.63. 'H NMR (400 MHz; CDCI3): § 8.60 (d, J = 2.09 Hz, 1H),
8.18 (dd, J=8.92 and 2.09 Hz, 1H), 7.33 (d, J=8.90 Hz, 1H), 7.15 (d, J= 8.60 Hz, 2H), 6.69 (d, J = 8.60 Hz,
2H), 4.78 (t, J=4.15 Hz, 1H), 4.66 (t,J = 4.15 Hz, 1H), 4.34 (s, 2H), 4.19 (t, J=4.16 Hz, 1H), 4.12 (t, /= 4.16
Hz, 1H), 4.08 (t, J = 6.66 Hz, 2H), 2.54 (t, J = 6.66 Hz, 2H), 2.45 (q, J = 7.12 Hz, 4H), 0.86 (t, J=7.12 Hz,
6H). 3C NMR (101 MHz; CDCls): 6 157.6, 143.5, 141.9, 139.6, 129.6, 128.1, 118.2, 116.2, 115.1, 109.3, 81.8
(d, J=170.9 Hz), 67.2 (d, J=20.1 Hz), 52.1, 47.6, 43.8, 33.7, 11.8. HRMS ESI (m/z): [M + H]" calcd for
C22H28N4OsF 415.2145, found 415.2148. Anal. calcd. for C220H2sCIFN4O3 » 0.83 EtOH: C 58.09; H 6.8; N
11.45; Found: C 57.97; H 6.67; N 11.47.

tert-Butyl (2-((2,4-dinitrophenyl)amino)ethyl)(ethyl)carbamate (6): To a solution of 1-chloro-2,4-
dinitrobenzene (203 mg, 1.00 mmol) and triethylamine (0.181 mL, 1.3 mmol) in ethanol (3 mL) was added tert-
butyl (2-aminoethyl)(ethyl)carbamate (226 mg, 1.20 mmol). The reaction mixture was refluxed under nitrogen
for 5 hours and concentrated under reduced pressure. The residue was dissolved in ether, transferred to a
separatory funnel and treated with diluted NH4OH (pH~9) (6 mL). The layers were separated, and the aqueous
layer was additionally extracted with ether (3x6 mL). The combined organic layers were dried over Na>xSO4 and
concentrated to give a yellow oil that was purified by chromatography eluting with EtOAc/Hex (15% to 80%).
The desired product 6 (337 mg, 95%) was isolated as a yellow oil. TLC (Hex/EtOAc, 5:1 v/v): RF =0.13. 'H
NMR (400 MHz; CDCIs): 6 9.12 (s, 1H), 8.82 (bs, 1H), 8.26 (d, /=9.47 Hz, 1H), 7.03 (bd, J = 8.19 Hz, 1H),
3.55 (s, 4H), 3.25 (bs, 2H), 1.47 (s, 9H), 1.11 (t, J = 7.0 Hz, 3H). '*C NMR (101 MHz; CDCl3): § 156.1, 148.4,
136.2, 130.6, 130.3, 124.3, 113.9, 80.4, 45.4, 43.1, 42.4, 28.4, 13.8. HRMS ESI (m/z): [M + Na]" calcd for
CisH22N4O¢Na 377.1437, found 377.1442.

tert-Butyl (2-((2-amino-4-nitrophenyl)amino)ethyl)(ethyl)carbamate (7): In a 100 mL two-neck round
bottom flask, to a solution of fert-butyl (2-((2,4-dinitrophenyl)amino)ethyl)(ethyl)carbamate (6) (708.7 mg, 2
mmol) in EtOH (7.4 mL) was added dropwise over a period of 30 min a mixture of ammonium sulfide (1.060 g,
45% Wt, 7 mmol), water (7.9 mL) and ethanol (15.8 mL) under nitrogen at 65°C. The reaction mixture was then
heated at 70°C for 24 hours, cooled to room temperature and concentrated under reduced pressure to ~1/3 of the
original volume. The residue was made basic (pH ~10) with NH4OH and extracted with CHCl3 (4x6 mL). The

organic layers were dried over Na2SO4 and concentrated to give a dark-brown oil that was purified by



chromatography eluting with EtOAc/Hex (5% to 40%). The desired product 7 (477 mg, 74%) was isolated as a
red oil. TLC (DCM/EtOAc, 3:1 v/v): RF = 0.68. "H NMR (400 MHz; CDCl:): § 7.72 (d, J = 8.59 Hz, 1H), 7.52
(bs, 1H), 6.38 (d, J = 7.52 Hz, 1H), 5.56 (bs, 1H), 3.31-3.20 (m, 8H), 1.43 (s, 9H), 1.08 (t,J = 7.06 Hz, 3H). *C
NMR (101 MHz; CDCls): 0 157.3, 143.9, 137.8, 131.9, 118.7, 110.8, 106.9, 80.3, 45.8, 44.1,42.9, 28.4, 13.7.
HRMS ESI (m/z): [M + H]" calcd for Ci1sH2sN4O4 325.1876, found 325.1871.

tert-Butyl ethyl(2-((2-(2-(4-(2-fluoroethoxy)phenyl)acetamido)-4-nitrophenyl)amino)ethyl)carbamate (8):
To a solution of tert-butyl (2-((2-amino-4-nitrophenyl)amino)ethyl)(ethyl)carbamate (7) (246 mg, 758 pmol) in
DCM (5 mL) was added 2-(4-(2-fluoroethoxy)phenyl)acetic acid (11) (150 mg, 758 umol) followed by HATU
(303 mg, 796 umol) and TEA (264 pL, 1.90 mmol) under nitrogen at room temperature. The reaction mixture
was stirred for 1.5 hours and quenched with satd. NaHCO3. The layers were separated, and the aq. layer was
additionally extracted with DCM (3x10 mL). The combined organic layers were dried over Na2SO4 and
concentrated under reduced pressure. The crude material was purified by chromatography eluting with
EtOAc/DCM (2% to 20%). The desired product was isolated as a yellow oil (376 mg, 98%). TLC
(DCM/EtOAc, 3:1 v/v): RF = 0.65. '"H NMR (400 MHz; CDCl3): 6 8.02 (bs, 1H ), 7.96 (d, J=9.10, 1H), 7.33
(d, J=5.93 Hz, 2H), 6.99 (bs, 1H), 6.92 (d, J = 8.27 Hz, 2H), 6.46 (d, J=7.93 Hz, 1H), 6.07 (bs, 1H), 4.79 (t, J
=3.92 Hz, 1H), 4.67 (t, J=3.92 Hz, 1H), 4.22 (t,J = 3.92 Hz, 1H), 4.16 (t, J = 3.92 Hz, 1H), 3.73 (bs, 2H),
3.47 (bs, 2H), 3.26 (bs, 2H), 3.20 (q, J = 7.16 Hz, 2H), 1.47 (s, 9H), 1.09 (t, J= 6.78 Hz, 3H). 3C NMR (101
MHz; CDCl3): 6 170.8, 157.8, 157.6, 148.6, 136.8, 130.7, 127.1, 124.6, 122.9, 120.9, 115.2, 108.6, 81.8 (d, J =
171.7 Hz), 80.2, 67.1 (d, J=30.3 Hz), 46.2, 44.2, 43.4,42.9, 28.4, 13.6. HRMS ESI (m/z): [M + H]" caled for
C25H34N4O6F 505.2462, found 505.2461.

N-Ethyl-2-(2-(4-(2-fluoroethoxy)benzyl)-5-nitro-1H-benzo[d]imidazol-1-yl)ethan-1-amine (9): A mixture
of tert-butyl ethyl(2-((2-(2-(4-(2-fluoroethoxy)phenyl)acetamido)-4-nitrophenyl)amino)ethyl)carbamate (8)
(376 mg, 0.745 mmol) and 6M HCI (5 mL) was refluxed under nitrogen for 7 hours. The reaction mixture was
cooled in an ice-water bath and made basic with solid NaOH. The aq. layer was extracted with a mixture of
CHCI3/MeOH (4:1) (3x10 mL). The combined organic layers were dried over Na2SO4 and concentrated under
reduced pressure. The crude material was purified by chromatography using a gradient of 15% to 60% solvent
B; Solvent A: CHCls; Solvent B: a mixture of CHCl3/MeOH/NH4OH (95:5:1) to afford the product 9 (245 mg,
85%) as a light-yellow foam. The free base (210 mg, 0.546 mmol) was converted to the hydrochloride salt by
treating its ethanolic solution (3 mL) with a 2N solution of HCI in ether (0.32 mL, 0.65 mmol) affording an off-
white solid (207 mg), m.p.: 211-213 °C. TLC (CHCIl3/MeOH/NH4OH, 95:5:1 v/v): RF = 0.35. "H NMR (400
MHz; CDCl3): 6 8.62 (s, 1H ), 8.17-8.15 (m, 1H), 7.37 (d, J=8.90 Hz, 1H), 7.17 (d, J = 8.38 Hz, 2H), 6.86 (d,
J=8.36 Hz, 2H), 4.77 (t, J = 3.89 Hz, 1H), 4.65 (t, J=3.89 Hz, 1H), 4.32 (s, 2H), 4.19 (t, /= 3.89 Hz, 1H),



4.18-4.11 (m, 3H), 2.77 (t,J = 6.51 Hz, 2H), 2.53 (q, J = 7.09 Hz, 2H), 0.99 (t, J= 7.07 Hz, 3H). 3C NMR (101
MHz; CD30OD/CDCl3): 0 159.2, 158.9, 145.1, 142.2, 140.1, 130.8, 128.4, 119.8, 116.2, 116.0, 111.0, 82.8 (d, J =
170.5 Hz), 68.4 (d, J=19.9 Hz), 45.7, 44.3, 41.0, 33.6, 11.4. HRMS ESI (m/z): [M + H]" calcd for
C20H24N4O3F 387.1832, found 387.1837. Anal. calcd. for C20H24CIFN4O3 » 1.5 H20: C 53.39; H 6.05; N 12.45;
Found: C 53.52; H 6.02; N 12.18.

Methyl 2-(4-(2-fluoroethoxy)phenyl)acetate (10): To a suspension of NaH (238 mg, 60% Wt, 5.96 mmol) in
DMF (3 mL) was added a solution of methyl 2-(4-hydroxyphenyl)acetate (900 mg, 5.42 mmol) in DMF (5 mL)
dropwise at room temperature under nitrogen. The mixture was heated to 50°C and the stirring was continued
for additional 30 min before a solution of 2-fluoroethyl 4-methylbenzenesulfonate (4) (1.30 g, 5.96 mmol) in
DMF (5 mL) was added dropwise. The reaction mixture was then heated to 80°C and stirred at that temperature
for 1 hour. The reaction mixture was cooled in an ice-water bath and quenched with water (10 mL). The
aqueous layer was extracted with ether (4x15 mL). The combined organic layers were dried over Na2SO4 and
concentrated under reduced pressure to afford 10 (1.04 g, 90%) as a colorless oil. The crude product (>95%
pure by NMR) was used in the next step of the synthesis. 'H NMR (400 MHz; CDCl3): 6 7.19 (d, J = 8.46 Hz,
2H), 6.88 (d, J=8.44 Hz, 2H), 4.79 (t, J=4.12 Hz, 1H), 4.67 (t, J=4.12 Hz, 1H), 4.22 (t, J=4.12 Hz, 1H),
4.15 (t,J=4.12 Hz, 1H), 3.67 (s, 3H), 3.56 (s, 2H). *C NMR (101 MHz; CDCl3): § 172.2, 157.5, 130.3, 126.7,
114.7,81.98 (d,J=171.6 Hz), 67.1 (d, J=20.7 Hz), 51.9, 40.2.

2-(4-(2-Fluoroethoxy)phenyl)acetic acid (11): To a solution of methyl 2-(4-(2-fluoroethoxy)phenyl)acetate
(10) (480 mg, 2.26 mmol) in THF (5 mL) was added a solution of LiOH (65.0 mg, 2.71 mmol) in water (3 mL)
at room temperature under nitrogen. The reaction mixture was stirred for 3 hours, and the organic solvent was
evaporated under reduced pressure. The residue was diluted with H2O (5 mL) and extracted with ether (2x10
mL); the ether layers were discarded. The aqueous layer was acidified with 3N HCI (pH~1-2) and extracted
with a mixture of CHCI3/MeOH (5:1) (3x10 mL). The combined organic layers were dried over Na2SO4 and
concentrated to give the desired product 11 (403 mg, 90%) as a white solid. The crude product (>95% pure by
NMR) was used in the next step of the synthesis. "H NMR (400 MHz; CD30D): ¢ 7.18 (d, J = 8.39 Hz, 2H),
6.87 (d, J=8.40 Hz, 2H), 4.74 (t,J = 3.86 Hz, 1H), 4.62 (t, J = 3.86 Hz, 1H), 4.21 (t, /= 3.86 Hz, 1H), 4.13 (4,
J=3.86 Hz, 1H), 3.51 (s, 2H). *C NMR (101 MHz; CD3OD): § 174.4, 157.6, 130.0, 127.1, 114.1, 81.73 (d, J =
169.9 Hz), 67.1 (d, J=19.9 Hz), 39.6.
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'H and '3C NMR spectra of compound 2:
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HRMS data of compound 2:

AS-22DEC21-06-0025 167 (2.842) Cm (167-46x10.000) TOF MS ES+
2.39e6
{6 387.2 e
°\°_
388.2
CI'l ] RA%AE T lI T | RAgAS BRI | JEEESN; LERXN] | BLAIS & FrIEY) | BB ] T T T T | AA3AA ] | kL A2TELY T T | g | | RS & I'I‘I T m/Z
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT = 3
Monoisotopic Mass, Even Electron lons
72 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-100 H:0-200 N:4-4 0:0-50
AS-22DEC21-06-0025 164 (2.791) AM2 (Ar,25000.0,0.00,0.00); ABS
TOF MS ES+
2.54e+006
387.2
388.2
%3 arap $7*2 959F72 5795 311 as33 ams3 | o - 3892 39123930 3942 g970 3993 4012378,
L N L A N R IR LA T N A A A A A
3725 375.0 377.5 380.0 382.5 385.0 387.5 390.0 392.5 395.0 397.5 400.0
Minimum: -1.5
Maximum: 5.0 3.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
387.2030 387.2032 -0.2 -0.5 9.5 485.2 n/a n/a C20 H27 N4 04
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'H and '3C NMR spectra of compound 3:
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HRMS data of compound 3:

AS-22DEC21-06-0027 154 (2.622) TOF MS ES+
4.7666

. 369.2

o\"_

370.2
341.2
| . | L L il " L Lidll Loy "
O | EZAR] RRAES B S BASRE RIARH BRI AR [OALE BEAN LAARN REARNRARLY LEEE BAEAT | 10 BAZEA RERLE BAREE BN | |REJULY RASER REREN §AARN ELARNEERRS RARSH LAARE B T M’z
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min=-1.5 max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

63 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-100 H:0-200 N:4-4 0O:0-50

AS-22DEC21-06-0027 151 (2.571) AM2 (Ar,25000.0,0.00,0.00); ABS

TOF MS ES+
2.41e+006
10 368.87692 3752
gé 366.1 367.2 ; ‘ 379-2 371.2371.9 373.2 K 3759 377.2 378.8.379.2379.9 381.1 382.9 383'?’383'4m/
L B T e B I i e e e A L B e B e e N R T e
366.0 368.0 370.0 372.0 374.0 376.0 378.0 380.0 382.0 384.0
Minimum: -1.5
Maximum: 5.0 3.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
369.1924 369.1927 -0.3 -0.8 10.5 535.3 n/a n/a C20 H25 N4 03
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'H and '3C NMR spectra of compound 4:
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'H and '3C NMR spectra of compound 5
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HRMS data of compound 5:

AS-01FEB22-06-0030 327 (5.548) Cm (327-206x10.000) TOF MS ES+
415.2 1.66e6

1004

416.2
322.2
366.1 387.2
437.2

O !vl Loy - L .\ - mz

200 | 220 | 240 | 260 | 280 300 & 320 = 340 | 360 380 = 400 420 440 = 460 480 @ 500 = 520 = 540 = 560 580

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

72 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-100 H:0-200 N:4-4 0:0-50 F:1-1

AS-01FEB22-06-0030 325 (5.514) AM2 (Ar,25000.0,0.00,0.00); ABS

TOF MS ES+
1.32e+007

10 399.2 403.2 4132 4152 4292 441.2

gé £ 4012 "© 408.4.409.2 : | 4162 420.3 424.4.425.2 X, 431.2.432.2 43724380 7" © 4433447.3  451.3

R e o L o L L - B e GV S A R L o
400.0 405.0 410.0 415.0 420.0 425.0 430.0 435.0 440.0 4450 450.0

Minimum: -1.5
Maximum: 5.0 3.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

415.2148  415.2145 0.3 0.7 10.5 530.8 n/a n/a C22 H28 N4 03 F
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'H and '3C NMR spectra of compound 6:
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HRMS data of compound 6:

AS-18JAN24-06-0043 433 (7.340) Cm (433-182x5.000) TOF MS ES+
255.1 4.27e6
100+
c'\D_
3771
256.1 M+$Z+NaTFA
402.2 513.1
o | | 1[ l 1 miz
T T T T L34 ! T LB | T L | T L | 3 | T T T ] | T 34 § T ¥ | T T E
100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575 600 625 650 675
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance = 5.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
55 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-200 H:0-200 N:4-4 0O:0-30 23Na: 1-1
AS-18JAN24-06-0043 437 (7.408) AM2 (Ar,25000.0,0.00,0.00); ABS
TOF MS ES+
5.74e+005
1003 sepp  gesy 3654 3694 IO g7, 3702 G762 a7 T8I 491p aaap 3869 5004 3913 3eaq 3944 3964
o o e e N T o e o R e A S | 17
362.5 365.0 367.5 370.0 3725 375.0 3775 380.0 382.5 385.0 387.5 390.0 3925 395.0
Minimum: -1.5
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DEBE i-FIT Norm Conf (%) Formula
377.1442  377.1437 0.5 1.3 6.5 489.7 n/a n/a C15 H22 N4 06 23Na
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'H and '3C NMR spectra of compound 7:
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HRMS data of compound 7:

AS-18JAN24-06-0045-477MG 287 (4.871) TOF MS ES+

100 225.1 1.09e7

%

347.2

226.1
g 269.1

325.2
180.1 348.2
7 483.1

L 1 ) I A L ] |.

L A L 1 A S s A L S A AR LM L St LA A S L L LA A AR L A L A LA LT NS LA Ul s L0 AR AL M AL S A WA s
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580

m/z

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 5.0 mDa / DBE: min = -1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT =3

Monoisotopic Mass, Even Electron lons
50 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-200 H:0-200 N:4-4 0:0-30
AS-18JAN24-06-0045-477MG 291 (4.939) AM2 (Ar,25000.0,0.00,0.00); ABS
TOF MS ES+
2.04e+006

3052 347.2
193 223131 3182 3242 "|" 3262 393353 3393 3459 | 3482 3543 3502 3631 3951 a7 areagmra
S L ANy SCHNCLc N N PP G T R 2 D MM T 3 W TR T A

310.0 315.0 320.0 325.0 330.0 335.0 340.0 345.0 350.0 355.0 360.0 365.0 370.0 375.0

Minimum: -1.5
Maximum: 5.0 5.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

325.1871 325.1876 -0.5 -1.5 5.5 649.2 n/a n/a C15 H25 N4 04
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'H and '3C NMR spectra of compound 8:
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HRMS data of compound 8:

AS-05MAR24-06-0047 179 (3.045) TOF MS ES+
1.21e6
oeL 405.2 505.2 el
B 449.2
527.2
406.2
254.2 450.2
430.9 528.2
oLl ||..L L X Loy Ly o " ) " - " i W
1 T 1 T 1 T 1 T T Ll 1 1 1 T T Ll T Ll 1 ¥ T Ll 1 1 1 1 T 1 Ll 1 il 1 T 1 T i) T 1 Ll 1 1 1 T 1 T 1 T I} T
200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680
Elemental Composition Report Page 1
Single Mass Analysis
Tolerance =5.0 mDa / DBE: min =-1.5, max = 100.0
Element prediction: Off
Number of isotope peaks used for i-FIT =3
Monoisotopic Mass, Even Electron lons
100 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:
C:0-200 H:0-200 N:4-4 0:0-30 F:1-1
AS-05MAR24-06-0047 183 (3.112) AM2 (Ar,25000.0,0.00,0.00); ABS
TOF MS ES+
1.81e+005
505.2 506.2
103 4872 48894903 4923 4943 4964  ase8 5009 5943 " 7775082 599%61005104 5133 sra5169 579
I L L e L L T Ll S T S L L

T
487.5 490.0 4925 495.0 497.5 500.0 502.5 505.0 507.5 510.0 5125 515.0 517.5

Minimum: -1.5

Maximum: 5.0 5.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
505.2461 505.2462 -0.1 -0.2 10.5 433.3 n/a n/a C25 H34 N4 06 F
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'H and '3C NMR spectra of compound 9:
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HRMS data of compound 9:

AS-13NOV24-06-0053 83 (1.421) Cm (83-48x10.000) TOF MS ES+
6.29e5
100+ 387.2
1
388.2
409.2
s} et M/Z

250 270 280 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520

Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =5.0 mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = 3

Monoisotopic Mass, Even Electron lons

63 formula(e) evaluated with 1 results within limits (up to 50 closest results for each mass)
Elements Used:

C:0-200 H:0-200 N:4-4 0:0-20 F:1-1

AS-13NOV24-06-0053 87 (1.488) AM2 (Ar,22000.0,0.00,0.00); ABS

TOF MS ES+
1.71e+005

387.2
Wmr7.09773 5782 3792 38033812 38293833 3g4.3385.1  386.9. | 3882 3889 397, 391.3 3922 3932 3044 39543956

378 0 380.0 382.0 384.0 386.0 388.0 390.0 392.0 394.0 396 0
Minimum: =1.5
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
387.1837 387.1832 0.5 1.3 10.5 454.7 n/a n/a C20 H24 N4 O3 F
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'H and '3C NMR spectra of compound 10:
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'H and '3C NMR spectra of compound 11:
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