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Table S1. Chemgauss4 scores from FRED docking of the selected ligand poses in the
inactive and active states of the B-ARs. The stereoisomer used is indicated in parenthesis
and scores are color-coded from lowest (green) to highest (red) score. Docked poses that
did not exhibit a proper orientation for the ethanolamine moiety for H-bonding interactions
with D332 or N’39 are indicated with an asterisk (*). Poses that displayed a reversed
orientation of the ligand within the orthosteric site are marked with (¥), whereas n.d. indicates
failure to find any conformation.

SlEaUE Inactive state Active state

B1 B2 B3 B1 B2 B3
SR59230A -14.8 | -14.4* | -14.4* | -14.7 | =129 | -12.3
MC1 (S) -14.6 -14.8 -15.5 -149 | -125 | -11.1
MC2 (S) -11.2 | -14.3 | -15.7 | -11.0 n.d. -2.3*
MC3 (S,R) -13.2 | =149 | -143 | -109 | -6.9* | —9.3*
MC3 (S,S) -15.3 | -17.2 | -17.4 | -138 | 99 | -9.7*
MC4 (S) -15.1 -16.8 -16.1 -14.2 | -11.0* 7.5
MC7 (S) -13.1 | =154 | -15.0 | -14.1 | -8.6% | —7.3*
MCS8 (S,R) -14.3 -14.6 -14.6 -11.1 | -12.1 | -11.9*
MCS8 (S,S) -149 | -16.1 | -16.7 | -149 | -12.3 | -11.2
MC9 (S) -13.7 | =148 | -143 | -155 -7.6 -9.8*
MC10 (S) -145 | -14.1 | -17.2 | -10.8 | -10.7% | —-12.2%
MC11 (S) 145 | -16.4 | -16.6 | -11.6 | -89 | -9.4
MC14 (R) -12.5 -15.9 -14.3 -12.1 -8.1 —9.38*
MC15 (R) -10.1* | =14.1* | —-15.0* | -8.9* | -11.4% | —-11.9%
MC16 (R,R) -11.4 -12.6 | -13.6* -9.9 -8.1% | —11.2%
MC16 (R,S) -12.2 -15.2 -15.4 -11.6 —-8.4* -8.7%
MC17 (R) -9.4 -16.2 | =149 | -6.3* -5.2 -6.1*
MC18 (R) -9.9* | =135 | -13.1 | -9.2* | -5.3* | -9.0*
MC19 (R) -12.3 -145 | -14.1* | -10.2 | -11.8% | —-14.4*
MC20 (S) -14.7 | -149 | -16.8 | -12.8 | -12.1% | -12.1#
MC21 (S) -155 | -15.7 | -15.1 | -16.0 | -10.0 | —-8.5%
MC22 (S,R) -169 | -16.6 | =152 | -17.0 | -11.8 | -12.8
MC22 (S,S) -17.5 -16.5 -17.0 -17.1 | -13.2 | -11.7
MC23 (S,R) -154 | -158 | -15.7 | -16.9 | -13.3 | -13.4
MC23 (S,S) -17.7 | =179 | -18.7 | -18.2 | =135 | -145
MC24 (S,R) -14.5 -15.1 -14.6 -155 | -13.1 | -12.6
MC24 (S,S) -15.1 -14.9 -15.4 -16.1 | -12.4 | -13.3
MC25 (S,R) -148 | -155 | -14.2 | -14.3 | -10.2* | -11.9
MC25 (S,S) -16.4 | -155 | -158 | -16.3 | -12.8 | -12.6
MC26 (S) -133 | -14.2 | -13.0 | -13.9 -6.9 -8.5*
MC27 (S) -14.9 -15.3 | -14.3* | -14.7 -7.8 -8.3
MC28 (S) -0.9* | -9.1* -8.3* -3.9 1.5% -3.5*
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SlEaUE Inactive state Active state
B1 B2 B3 B1 B2 B3

MC29 (S) -5.2 -9.6* -9.6* -6.7 -1.6% | -3.8*
MC30 (S) -9.7 -12.8 | -10.2 | -3.4* n.d. -4.1%
MC31 (S) -10.7 | -145 | -12.3 -8.3 -2.2% | -5.1*
MC32 (S) -10.3* | -14.1* | -13.7* | -12.0¥ | -0.1* —7.4*
MC33 (S) -11.9* | -14.0* | -145* | -8.6 2.0* -5.3%
MC34 (S,S,R) | -8.3 -126 | -11.6 -4.0 -6.2* | —9.0%
MC34 (S,S,S) | -146 | -15.0 | -14.2 -7.6 -8.6% | —10.5%

Table S2. Experimental details on the synthesis of epoxides 1-8. Reaction conditions:
K2COs, DMF, 50°C. *: compound 4 was used directly in the next step without any further
purification.

Entry Phenol Yield Epoxide
a 1p 83% 1
b 2p 94% 2
c 3p 51% 3
d 4p - 4
e 5p 8% 5
f 6p 57% 6
g mp 74% 7
h 8p 70% 8
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Figure S1: Structures of compounds MC1-34 presented in this work. The (S)-aryloxy-
propanolamine scaffold of propranolol is colored red, whereas (R) indicates compounds with

the inverse stereochemistry.
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Scheme S1. Reaction conditions: a) 9b, K2COs, dry DMF, 50°C, 48 h, 85%; b) see Table
S2
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Table S3. Experimental details on the synthesis of compounds MC14-17 with the (R)
configuration. Reaction conditions: dry 2-propanol, 40-96 h, r.t.

Entry | Epoxide Amine Yield MC
a 1b 10 85% 17
b 1b 11 58% 16
C 1b 12 92% 15
d 1b 13 75% 18
e 1b 14 20% 19
f 1b 15 73% 14

Figure S2: Structure of known B-AR ligands: Fenoterol, L748,337, ICI 118,551, CGP
20712A.
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Table S1. Dihedral angle values of the central HO-CH—-CH2—O aryloxy-propanolamine
moiety. Docked poses that did not exhibit a proper orientation of the ethanolamine moiety
for H-bonding interactions with D332 or N”-39 are indicated with an asterisk (*).

Compound p1 B2 B3
SR59230A 177 177* 77*
MC1 (S) 163 163 177
MC2 (S) 177 177 157
MC3 (SR) 63 63 63
MC3 (SS) 63 63 63
MC4 (S) 63 63 63
MC7 (S) 63 83 63
MC8 (SR) 63 63 63
MCS8 (SS) 63 63 63
MC9 (S) 63 63 63
MC10 (S) 63 83 177
MC11 (S) 63 63 63
MC14 (R) 80 80 160
MC15 (R) 60* 60* 80*
MC16 (RR) 180 80 60*
MC16 (RS) 180 160 160
MC17 (R) 60 60 80
MC18 (R) 60* 60* 80
MC19 (R) 80 80 80*
MC20 (S) 63 83 83
MC21 (S) 63 63 63
MC22 (SR) 83 177 163
MC22 (SS) 83 157 177
MC23 (SR) 177 177 177
MC23 (SS) 163 157 157
MC24 (SR) 177 177 177
MC24 (SS) 163 163 163
MC25 (SR) 63 177 83
MC25 (SS) 83 163 163
MC26 (S) 63 83 83
MC27 (S) 43 77 83*
MC28 (S) 177* 177* 177+
MC29 (S) 83 177* 177*
MC30 (S) 177 177 177
MC31 (S) 177 177 177
MC32 (S) 57* 163* 163*
MC33 (S) 163* 177* 163*
MC34 (SSR) 63 63 63
MC34 (SSS) 63 63 63
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Figure S3. Superimposed bound poses of the enantiomeric ligands MC2/MC17 and
MC11/MC14 when docked in the inactive state of B2-AR.
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Figure S4. Superimposed poses of MC3 (S,S) in the three B-ARs illustrating the position of
critical residues that facilitate the variable orientation of 1,4-benzodioxane moiety.

Figure S5. Bound pose of MC3 (S,S) superimposed with MC22 (S,S) in complex with the
inactive and active states of B1-AR, illustrating the hydrogen bonding interactions of the
chromanone group of MC3 with S5.46 and between the isoquinoline ring of MC22 and

S5.42.
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Figure S6. Bound pose of MC24 (S,S) in the inactive state of B1- and B2-AR, illustrating the
different network of hydrogen-bonding interactions of the dioxole moiety with critical TM5
residues.
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Figure S7. Surface representation of the ligand-binding site of B2-AR (A) and B3-AR (B) in
the inactive state, illustrating the different shape of the cavity that affects the bound
conformation of MC11.
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Figure S8. Bound pose of MC27 in complex with B1-AR (A) and 2-AR in the inactive state,
illustrating the difference in hydrogen-bonding interactions with key residues.
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Scheme S2. Reaction conditions: a) Boc20, DCM, r.t., 2 h, 87%; b) Fe, acetic acid, water,
ethanol, 40°C, 2 h, 91%; c) triethylamine, pyridine, Ac20, DCM, r.t., 1 h, quantitative yield,;
d) TFA, DCM, r.t., 2 h, quantitative yield.
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Scheme S3. Reaction conditions: a) 24, triethylamine, DCM, r.t., 95 h, 88%; b) TFA, DCM,
r.t., 2.5 h, quantitative yield.
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Scheme S4. Reaction conditions: a) 24, triethylamine, DCM, r.t., 24 h, 85%; b) TFA, DCM,
r.t., quantitative yield.
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Scheme S5. Reaction conditions: a) 24, triethylamine, DCM, r.t., 23 h, 81%; b) TFA, DCM,
r.t., 2 h, quantitative yield.
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Scheme S7. reaction conditions: a) 11, 2-propanol:DMSO 5:1, r.t., 68 h, 26%; b) TFA,
DCM, r.t., 4 h, quantitative yield.
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Synthesis of 1. To a stirred solution of 7-hydroxy-2,2-dimethylchroman-4-one (1p) (353 mg,
1.83 mmol) in dry N,N-dimethylformamide (6 mL), anhydrous K2CO3s was added. After 10
min, 9 (508 mg, 5.50 mmol) was added. The reaction mixture was stirred at 50° C for 23 h,
then it was filtered on Celite 521 and purified by flash chromatography on silica gel
(dichloromethane:acetone 50:1, Rf = 0.3) to give 1 (380 mg, 83%) as a white solid. *H-NMR
(400 MHz, CDCI3) &: 7.85 (d, Js-c = 8.8 Hz, 1H, Hs), 6.61 (dd, Jc-8 = 8.8 Hz, Jc-a = 2.4 Hz,
1H, Hc), 6.44 (d, Jac = 2.4 Hz, 1H, Ha), 4.34-4.30 (A part of an ABX system, Jas =11.1 Hz,
Jax = 3.0 Hz, 1H, H-1), 4.02-3.98 (B part of an ABX system, Js-a = 11.1 Hz, Js-x = 5.8 Hz,
1H, H-1), 3.53-3.31 (m, 1H, H-2), 3.03-2.99 (m, 1H, H-3), 2.83-2.79 (B part of an ABX
system, Js-a = 4.8 Hz, Jsx = 2.6 Hz, 1H, H-3), 2.72 (s, 2H, Hx), 1.50 (s, 6H, CH3). 13C-NMR
(100 MHz, CDCls) 6: 191.00, 164.97, 161.90, 128.39, 114.59, 109.47, 102.05, 79.66, 68.97,
49.78, 48.63, 44.61, 26.72, 26.57. ESI-MS m/z: [M+Na]* calcd. for Ci1sHisNaO4 271.09,
found 271.14. [a]p?® = + 20.1 (c = 0.9, CHCly).

Synthesis of 2. To a stirred solution of 7-hydroxy-2H-chromen-2-one (2p) (1.007 g, 6.21
mmol) in dry N,N-dimethylformamide (20 mL), anhydrous K2CO3 (1.716 g, 12.42 mmol) was
added. After 30 min, 9 (2.43 mL, 31.05 mmol) was added. The reaction mixture was stirred
at 50°C for 24 h, then it was filtered on Celite 521 and purified by flash chromatography on
silica gel (dichloromethane:acetone 30:1, Rf = 0.4) to give 2 (1.28 g, 94%) as a white solid.
'H-NMR (400 MHz, CDCI3) &: 7.65 (d, Jo-e = 9.5 Hz, 1H, Hb), 7.39 (d, Jc.a = 8.5 Hz, 1H, Hc),
6.91 (d, Js-A = 2.4 Hz, 1H, Hs), 6.85 (dd, J = 6.1 Hz, J = 2.4 Hz, 1H, Ha), 6.28 (d, Je0 = 9.5
Hz, 1H, He), 4.37-4.35 (A part of an ABX system, Jas = 11.0 Hz, Jax = 2.8 Hz, 1H, H-1),
3.99-3.95 (B part of an ABX system, Js-a = 11.0 Hz, Js-x = 6.0 Hz, 1H, H-1), 3.44-3.37 (m,
1H, H-2), 2.98-2.93 (m, 1H, H-3), 4.00-3.96 (B part of an ABX system, Js-a =11.0 Hz, Js-x =
6.0 Hz, 1H, H-3). 13C-NMR (100 MHz, CDCI3) &: 161.52, 161.01, 155.68, 143.33, 128.87,
113.34, 112.89, 112.81, 101.61, 69.24, 49.75, 44.47. ESI-MS m/z: [M+Na]* calcd. for
C12H10NaO4 241.05, found 241.09. [a]p?° = + 8.2 (c = 0.9, CHCl3).

Synthesis of 3. To a stirred solution of sesamol (3p) (250 mg, 1.80 mmol) in dry N,N-
dimethylformamide (4 mL), anhydrous K2COs (497 mg, 3.6 mmol) was added. After 10 min,

S14



9 (502 mg, 5.42 mmol) was added. The reaction mixture was stirred at 50° C for 50 h, then
it was filtered on Celite 521 and purified by flash chromatography on silica gel (ethyl
acetate:petroleum ether 1:4, Rf = 0.2) to give 3 (178 mg, 51%) as a yellow solid. *H-NMR
(400 MHz, CDCIs) &: 6.69 (d, Ja-s = 8.5 Hz, 1H, Ha), 6.52 (d, Jcs8 = 2.5 Hz, 1H, Hc), 6.33
(dd, Js-a = 8.5 Hz, Js-c = 2.5 Hz, 1H, Hg), 5.91 (s, 2H, Hb), 4.17-4.13 (A part of an ABX
system, Ja-s = 11.0 Hz, Jax = 3.1 Hz, 1H, H-1), 3.89-3.85 (B part of an ABX system, Js-a =
11.0 Hz, Jex = 5.7 Hz, 1H, H-1), 3.34-3.30 (m, 1H, H-2), 2.93-2.84 (m, 1H, H-3), 2.75-2.71
(B part of an ABX system, Js-a = 4.9 Hz, Jsx = 2.7 Hz, 1H, H-3). 3C-NMR (100 MHz, CDCls)
0: 153.95, 148.25, 142.01, 107.89, 105.82, 101.20, 98.33, 69.75, 50.15, 44.68. ESI-MS m/z:
[M+Na]* calcd. for Cio0H10NaO4 217.05, found 217.12. [a]p?® = + 16.0 (c = 1, CHCIl3).
Synthesis of 4. To a stirred solution of 5-hydroxy-2,3-dihydro-1H-inden-1-one (4p) (200
mg, 1.33 mmol) in dry N,N-dimethylformamide (4.5 mL), anhydrous K2COs3 (367 mg, 2.66
mmol) was added. After 10 min, 9 (369 mg, 3.99 mmol) was added. The reaction mixture
was stirred at 50° C for 22 h, then it was filtered on Celite 521. Compound 4 is used in the
nucleophilic epoxide opening reaction without further purification. [a]p?® = + 27.7 (c = 0.9,
CHCI3).

Synthesis of 5. To a stirred solution of 5-hydroxyquinoline (5p) (317 mg, 2.18 mmol) in dry
N,N-dimethylformamide (6 mL), anhydrous K2CO3 was added. After 10 min, 9 (605 mg, 6.54
mmol) was added. The reaction mixture was stirred at 50° C for 50 h, then it was filtered on
Celite 521 and purified by flash chromatography on silica gel (ethyl acetate:petroleum ehter
3:2 — 4:1, Rf = 0.3) to give 5 (35 mg, 8%) as an orange solid. *H-NMR (400 MHz, CDCls
+5% CDsOD) &: 9.09 (s, 1H, Hp), 8.40 (d, Jre = 5.9 Hz, 1H, HF), 8.02 (d, Je-r = 5.9 Hz, 1H,
He), 7.53-7.44 (m, 2H, Hc and Hg), 8.02 (d, J = 5.9 Hz, 1H, Ha), 4.43-4.39 (part A of ABX
system, Jas = 11.1 Hz, Ja-x = 2.8 Hz, 1H, H-1), 4.08-4.04 (part B of ABX system, Js-A =11.1
Hz, Js-x = 5.8 Hz, 1H, H-1), 3.47-3.43 (m, 1H, H-2), 2.95-2.93 (m, 1H, H-3), 2.83-2.79 (part
B of ABX system, Js-a = 4.8 Hz, Jsx = 2.7 Hz, 1H, H-3). 13C-NMR (50 MHz, CDClsz +5%
CDs0D) 6: 153.12, 151.35, 141.82, 129.37, 128.51, 127.55, 119.96, 115.43, 109.13, 69.11,
50.07, 44.55. ESI-MS m/z: [M+Na]* calcd. for C12H11NNaO2 224.07, found 224.15. [a]p?° =
+14.7 (c =1, CHCI3).

Synthesis of 6. To a stirred solution of 4-hydroxyquinoline (6p) (317 mg, 2.18 mmol) in dry
N,N-dimethylformamide (6 mL), anhydrous K2COswas added. After 10 min, 9 (605 mg, 6.54
mmol) was added. The reaction mixture was stirred at 50° C for 50 h, then it was filtered on
Celite 521 and purified by flash chromatography on silica gel (ethyl acetate:methanol 20:1
— 10:1, Rf = 0.35) to give 6 (250 mg, 57%) as a white solid. *H-NMR (400 MHz, CDCIls) d:
8.45 (dd, J = 8.1, 1.5 Hz, 1H, Hs), 7.67 (ddd, J = 8.6 Hz, J = 7.1 Hz, J = 1.6 Hz, 1H, Hb),
7.52-7.48 (m, 2H, Hc and HF), 7.40-7.36 (m, 1H, Ha), 6.26 (d, J = 7.8 Hz, 1H, He), 4.50-4.46
(A part of an ABX system, Jas = 15.8 Hz, Jax = 2.3 Hz, 1H, H-1), 4.16-4.12 (B part of an
ABX system, Js-a = 15.8 Hz, Js-x = 5.4 Hz, 1H, H-1), 3.36-3.32 (m, 1H, H-2), 2.89-2.87 (m,
1H, H-3), 2.55-2.51 (B part of an ABX system, Js.a = 4.5 Hz, Jsx = 2.5 Hz, 1H). 13C-NMR
(50 MHz, CDCI3) &: 178.14, 143.39, 140.20, 132.32, 127.22, 127.07, 123.83, 115.14,
110.45, 53.64, 49.78, 45.17. ESI-MS m/z: [M+Na]* calcd. for Ci2H1:NNaO2 224.07, found
224.13. [a]p?® = + 35.2 (c = 1.2, CHCl3).

Synthesis of 7. To a stirred solution of 2-ethylphenol (7p) (500 mg, 4.09 mmol) in dry N,N-
dimethylformamide (1 mL), anhydrous K2COs was added. After 10 min, 9 (1.136 g, 12.28
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mmol) was added. The reaction mixture was stirred at 50° C for 23 h, then it was filtered on
Celite 521 and purified by flash chromatography on silica gel (ethyl acetate:petroleum ether
1:10, Rf = 0.2) to give 7 (542 mg, 74%) as a white solid. *H-NMR (400 MHz, CDCI3) &: 7.20-
7.16 (m, 2H), 6.94 (at, J = 7.4 Hz, 1H), 6.84 (d, J = 8.1 Hz, 1H), 4.26 (dd, J =11.0 Hz, J =
3.0 Hz, 1H), 3.99 (dd, J = 11.0 Hz, J = 5.5 Hz, 1H), 3.41-3.38 (m, 1H), 2.93 (at, J = 4.5 Hz,
1H), 2.81 (dd, J = 5.0 Hz, J = 2.7 Hz, 1H), 2.70 (q, J = 7.5 Hz, 2H), 1.24 (t, J = 7.7 Hz, 3H).
13C-NMR (100 MHz, CDCI3) d: 156.20, 132.93, 129.14, 126.80, 121.06, 111.26, 68.52,
53.52, 50.40, 44.66, 23.34, 14.23. ESI-MS m/z: [M+Na]* calcd. for C11H1aNaO2 201.09,
found 210.13. [a]p?° = + 7.2 (c = 0.9, CHCIa).

Synthesis of 8. To a stirred solution of methyl (tert-butoxycarbonyl)tyrosine (8p) (300 mg,
1.01 mmol) in dry N,N-dimethylformamide (5 mL), anhydrous K2CO3 was added. After 10
min, 9 (239 uL, 3.07 mmol) was added. The reaction mixture was stirred at 50°C for 26h,
then it was filtered on Celite 521 and purified by flash chromatography on silica gel
(dichloromethane:acetone 30:1, Rf = 0.3) to give 8 (248 mg, 70%) as a white solid. *H-NMR
(400 MHz, CDCls) &: 7.02 (d, J = 8.5 Hz, 1H, H-a), 6.83 (d, J = 8.6 Hz, 1H, H-b), 4.99-4.97
(bs, 1H, Hn), 4.54-4.49 (m, 1H, Ha), 4.19-4.15 (A part of an ABX system, Jas = 11.0 Hz, Ja-
x = 3.1 Hz, 1H, H-1), 3.93-3.89 (B part of an ABX system, Js-a = 11.0 Hz, Js-x = 5.7 Hz, 1H,
H-1), 3.68 (s, 3H, -OCHzs), 3.34-3.30 (m, 1H, H-2), 3.06-2.94 (m, 2H, H-4), 2.88 (at, J = 4.5
Hz, 1H, H-3), 2.75-2.71 (B part of an ABX system, Js-a = 4.9 Hz, Jsx = 2.7 Hz, 1H, H-3),
1.40 (s, 9H, Boc). *C-NMR (100 MHz, CDCIs) &: 172.36, 157.54, 155.08, 130.30, 128.57,
115.46, 114.68, 79.88, 68.73, 54.50, 52.16, 50.11, 44.67, 37.43, 28.27. ESI-MS m/z:
[M+Na]* calcd. for C1sH2sNNaOs 374.16, found 374.22. [a]p?°® = + 11.3 (c = 1, CHCls).
Synthesis of epoxide 1b. To a stirred solution of 7-hydroxy-2,2-dimethylchroman-4-one
(1p) (301 mg, 1.566 mmol) in dry N,N-dimethylformamide (5 mL), anhydrous K2COs was
added. After 10 min, 9b (493 uL, 6.26 mmol) was added. The reaction mixture was stirred
at 50°C for 48 h, then it was filtered on Celite 521 and purified by flash chromatography on
silica gel (dichloromethane:acetone 50:1, Rf = 0.3) to give 1b (331 mg, 85%) as a white
solid. *H-NMR (400 MHz, CDCls) d: 7.79 (d, Jsc = 8.8 Hz, 1H, Hg), 6.55 (dd, Jc-s = 8.8 Hz,
Jca =2.4 Hz, 1H, Hc), 6.38 (d, Jac = 2.4 Hz, 1H, Ha), 4.27-4.23 (A part of an ABX system,
Jas = 11.1 Hz, Ja-x = 3.0 Hz, 1H, H-1), 3.96-3.92 (B part of an ABX system, Js-a = 11.1 Hz,
Js-x = 5.8 Hz, 1H, H-1), 3.37-3.33 (m, 1H, H-2), 3.37-3.33 (m, 1H, H-2), 2.94-2.90 (A part of
an ABX system, Ja-s = 4.8 Hz, Jax = 4.2 Hz, 1H, H-3), 2.77-2.73 (B part of an ABX system,
Js-A = 4.9 Hz, Jsx = 2.6 Hz, 1H, H-3), 2.66 (s, 2H, Hx), 1.44 (s, 6H, CH3). 13C-NMR (100
MHz, CDCl3) &: 191.00, 164.97, 161.90, 128.39, 109.46, 102.05, 68.96, 49.78, 48.63, 44.61,
26.71. ESI-MS m/z: [M+Na]* calcd. for C14H1sNaO4 271.09, found 271.21. [a]p?® = - 26.8 (c
=1.1, CHCI3).

Synthesis of MC14. To a stirred solution of 15 (81 uL, 0.567 mmol) in 2-propanol (1 mL),
1b (47 mg, 0.189 mmol) was added; the reaction mixture was stirred at r.t. for 40 h, then it
was concentrated under vacuum. The crude was filtered on silica gel (ethyl
acetate:methanol 5:1, Rf = 0.2) to give MC14 (52 mg, 73%) as a white solid. *H-NMR (400
MHz, CDCI3) &: 7.78 (d, Js-c = 8.8 Hz, 1H, Hs), 7.29-7.16 (m, 5H, Ph), 6.52 (dd, Jcs = 8.8
Hz, Jca = 2.4 Hz, 1H, Hc), 6.36 (d, Ja-c = 2.4 Hz, 1H, Ha), 4.20-4.10 (m, 1H, H-2), 4.03-3.91
(m, 2H, H-1), 2.94-2.90 (A part of an ABX system, Ja-s = 12.3 Hz, Jax = 3.6 Hz, 1H, H-3)),
2.82 (add, J = 12.3 Hz, J = 8.6 Hz, 2H), 2.76 (q, J4-5 = 7.0 Hz, 2H, H-4), 2.70-2.67 (m, 2H,
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H-5), 2.65 (s, 2H, Hx), 1.98-1.83 (m, 2H, H-6), 1.44 (s, 6H, CH3). $3C-NMR (50 MHz, CDCls)
0:128.54, 128.43, 128.39, 126.13, 109.52, 101.85, 70.78, 67.12, 51.25, 48.86, 48.16, 33.12,
30.54, 26.48. ESI (MS) m/z: for [M-H] calcd. for C23H20NO4 382.21, found 382.20. [a]p?° = -
22.8 (c = 1, CHCI3).

Synthesis of MC15. To a stirred solution of 12 (68 pL, 0.493 mmol) in 2-propanol (1 mL),
1b (48 mg, 0.197 mmol) was added; the reaction mixture was stirred at r.t. for 40 h, then it
was concentrated under vacuum. The crude was filtered on silica gel (ethyl
acetate:methanol 5:1, Rf = 0.3) to give MC15 (72 mg, 92%) as a white solid. *H-NMR (400
MHz, CDCI3) &: 7.78 (d, Jsc = 8.8 Hz, 1H, Hs), 6.78-6.62 (m, 3H, Ph), 6.51 (dd, Jcs = 8.8
Hz, Jc-a = 2.3 Hz, 1H, Hc), 6.36 (d, Jac = 2.2 Hz, 1H, Ha), 5.93 (s, 2H, CH2), 4.17-4.05 (m,
1H, H-2), 3.99 (t, J12 = 7.4 Hz, 2H), 2.98-2.89 (m, 1H, H-3), 2.85-2.76 (m, 5H, H-3 (x1), H-4
and H-5), 2.66 (s, 2H, Hx), 1.44 (s, 6H, CHz). 13C-NMR (50 MHz, CDCI3) &: 128.38, 121.66,
109.40, 109.05, 108.39, 101.84, 100.89, 70.40, 67.26, 51.10, 51.00, 48.38, 35.21, 27.28.
ESI-MS m/z: for [M-H] calcd. for C23H26NOs 412.18, found 412.11. [a]p?® = - 13.1 (c = 0.9,
CHCI3).

Synthesis of MC16. To a stirred solution of 11 (93 mg, 0.563 mmol) in 2-propanol (1 mL),
1b (56 mg, 0.225 mmol) was added; the reaction mixture was stirred at r.t. for 80 h, then it
was concentrated under vacuum. The crude was filtered on silica gel (ethyl
acetate:methanol 5:1, Rf = 0.2) to give MC16 (54 mg, 58%) as a white solid. *H-NMR (400
MHz, DMSO-d6) &: 7.62 (d, Js-c = 8.7 Hz, 1H, Hs), 6.84-6.77 (m, 4H, Ph), 6.57 (dd, Jc-s =
8.8 Hz, Jc-a = 2.3 Hz, 1H, Hc), 6.47 (d, Jac = 2.2 Hz, 1H, Ha), 5.05 (d, J = 4.9 Hz, 1H), 4.32-
4.28 (A part of an ABX system, Jas = 11.4 Hz, Jax = 2.2 Hz, 1H, H-6), 4.21-4.17 (m, 1H, H-
1), 4.04-4.00 (A part of an ABX system, Ja-x = 9.9 Hz, Jas = 4.1 Hz, 1H, H-2), 3.97-3.93 (B
part of an ABX system, Js-x = 11.3 Hz, Js-A = 7.3 Hz, 1H, H-6), 3.91-3.86 (m, 1H, H-2), 3.86-
3.83 (m, 1H, H-5), 2.83-2.75 (m, 2H, H-3), 2.68 (s, 2H, Hx), 2.67-2.65 (m, 1H, H-4), 2.62-
2.57 (m, 1H, H-4), 1.35 (s, 6H, CHz). 13C-NMR (50 MHz, DMSO-d6) &: 190.76, 165.67,
161.84, 143.55, 128.01, 121.71, 121.49, 117.49, 117.28, 114.04, 109.93, 102.17, 80.06,
73.13,71.56, 68.37, 66.52, 49.85, 48.17, 26.58. ESI-MS m/z: for [M-H] calcd. for C23H26NOs
412.18, found 412.31. [a]p?° = - 23.5 (c = 1.1, CHCI3).

Synthesis of MC17. To a stirred solution of 10 (104 mg, 0.493 mmol) in 2-propanol (1 mL),
1b (49 mg, 0.197 mmol) was added; the reaction mixture was stirred at r.t. for 40 h, then it
was concentrated under vacuum. The crude was filtered on silica gel (ethyl acetate, Rf =
0.3) to give MC17 (77 mg, 85%) as a white solid. *H-NMR (400 MHz, CDCI3) &: 7.78 (d, Js-
c =8.8 Hz, 1H, Hg), 7.32-7.12 (m, 10H, Ph), 6.51 (dd, Jc8 = 8.8 Hz, Jc.a = 2.1 Hz, 1H, Hc),
6.34 (d, Ja-c = 2.0 Hz, 1H, Ha), 4.08-3.98 (m, 2H, H-2 and H-6), 3.92 (d, J12 = 4.9 Hz, 2H,
H-1), 2.87-2.83 (A part of an ABX system, Jas = 12.2 Hz, Jax = 3.3 Hz, 1H, H-3), 2.76-2.72
(B part of an ABX system, Js-a = 12.8 Hz, Js-x = 9.0 Hz, 1H, H-3), 2.70-2.68 (m, 2H, H-4),
2.65 (s, 2H, Hx), 2.34-2.29 (m, 2H, H-5), 1.43 (s, 6H, CHz). 13C-NMR (50 MHz, CDClIz3) &:
190.97, 165.14, 161.93, 144.33, 128.60, 128.34, 127.76, 126.40, 114.52, 109.47, 102.02,
79.63, 70.49, 67.53, 51.49, 48.99, 48.66, 48.18, 35.25, 26.73. ESI (MS) m/z: for [M-H] calcd.
for C20H32NO4 458.24, found 458.21. [a]p?® = - 35.0 (¢ = 1, CHCI3).

Synthesis of MC18. To a stirred solution of 13 (123 mg, 0.523 mmol) in a mixture 2-
propanol:MeOH 1:1 (2 mL), DIPEA (92 pL, 0.523 mmol); the reaction mixture was stirred at
r.t. for 20 min. To a solution of 1b (52 mg, 0.210 mmol) in 2-propanol (1 mL), the solution of
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2-(4-(methylsulfonyl)phenyl)ethan-1-amine was added; the reaction mixture was stirred at
r.t. for 72 h, then it was concentrated under vacuum. The crude was filtered on silica gel
(ethyl acetate:methanol 8:1, Rf = 0.2) to give MC18 (66 mg, 75%) as a white solid. *H-NMR
(400 MHz, DMSO-d6) &: 7.82 (d, Je-o = 8.4 Hz, 2H, He), 7.63 (d, Js-c = 8.8 Hz, 1H, Hs), 7.50
(d, Jo-e = 8.4 Hz, 2H, Hp), 6.57 (dd, Jcs8 = 8.8 Hz, Jc-a = 2.4 Hz, 1H, Hc), 4.08-3.90 (m, 3H,
H-1 and H-2), 3.16 (s, 3H, S-CHz), 2.99-2.89 (m, 4H, H-4 and H-5), 2.88-2.84 (A part of an
ABX system, Jas = 12.0 Hz, Ja-x = 3.2 Hz, 1H, H-3), 2.77-2.73 (B part of an ABX system,
Jsa =11.8 Hz, Js.a= 6.8 Hz, 1H, H-3), 2.69 (s, 2H, Hx), 1.36 (s, 6H, CHs). 13C-NMR (100
MHz, DMSO-d®) &: 190.77, 165.56, 161.90, 146.08, 139.35, 130.10, 128.10, 127.49, 109.95,
102.36, 80.14, 71.28, 67.17, 51.45, 49.81, 49.61, 48.30, 44.15, 26.65. ESI (MS) m/z: for [M-
H] calcd. for C23H28NOeS 447.17, found 447.12. [a]o?® = - 19.4 (c = 0.8, CHCla).

Synthesis of MC19. To a stirred solution of 14 (76 mg, 0.314 mmol) in 2-propanol (1 mL),
DIPEA (61 pL, 0.345 mmol) was added; the solution was stirred at r.t. for 30 min, then 1b
(39 mg, 0.157 mmol) was added. The reaction mixture was stirred at r.t. for 96 h, then it was
concentrated under vacuum and filtered on silica gel (ethyl acetate:methanol 5:1, Rf = 0.3)
to give MC19 (14 mg, 20%) as a white solid. *H-NMR (400 MHz, CDsOD) &: 7.89-7.77 (m,
4H, Pht), 7.72 (d, Js-c = 8.8 Hz, 1H, Hs), 6.60 (dd, Jcs = 8.8 Hz, Jc.-a = 2.4 Hz, 1H, H ¢),
6.47 (d, Jac = 2.4 Hz, 1H, Ha), 4.15-4.06 (m, 1H, H-2), 4.06-3.97 (m, 2H, H-1), 3.76 (t, Je-5
= 6.7 Hz, 2H, H-6), 2.96-2.92 (A part of an ABX system, Jas = 12.4 Hz, Jax = 4.0 Hz, 1H,
H-3), 2.86-2.82 (B part of an ABX system, Jg-a = 10.6 Hz, Js-x = 6.5 Hz, 1H, H-3), 2.82-2.79
(m, 2H, H-4), 2.68 (s, 2H, Hx), 2.01-1.88 (m, 2H, H-5), 1.42 (s, 6H, CHzs). *3*C-NMR (100
MHz, DMSO-d6) &: 190.75, 168.41, 168.46, 165.68, 161.90, 134.83, 132.20, 129.78,
128.05, 123.46, 109.96, 102.33, 80.10, 71.55, 67.76, 52.06, 48.30, 46.98, 36.16, 28.15,
26.65. ESI (MS) m/z: for [M-H] calcd. for C2sH2sN20s 451.19, found 451.08. [a]p?° = - 06.4
(c =1, CHCls).

Synthesis of 21. To a dispersion of 2-(4-nitrophenyl)ethan-1-amine (20) (1.51 g, 7.45 mmol)
in dry dichloromethane (37 mL), triethylamine (1.14 mL, 8.19 mmol) was added. After 10
min, di-tert-butyl dicarbonate (1.78 g, 8.19 mmol) was added; the reaction mixture was
stirring at r.t. for 2h, then it was diluted in dichloromethane (200 mL) and washed with H20
(2 x 20 mL) and Brine (1 x 20 mL). The organic phase was anhydrificated with Na2SOa,
fillered and concentrated under vacuum. The crude was filtered on silica gel (ethyl
acetate:petroleum ether 1:5 — ethyl acetate, Rf = 0.2) to give 21 (1.96 g, 87%) as a white
solid. *H-NMR (400 MHz, CDCIls) &: 8.16 (d, Jas = 8.7 Hz, 2H, Ha), 7.35 (d, Js-a = 8.6 Hz,
2H, Hg), 3.43-3.38 (m, 2H, Hp), 2.93-2.90 (m, 2H, Hc), 1.42 (s, 2H, CHs Boc). 13C-NMR (100
MHz, CDClIs) &: 146.91, 146.70, 129.66, 123.74, 41.30, 36.21, 28.33. The NMR data agree
with literature.[1]

Synthesis of 22. To a stirred dispersion of 21 (1.072g, 3.54 mmol) in H20 (6.27 mL) and
ethanol (4.13 mL), acetic acid (122 pL, 2.13 mmol) and iron powder (793 mg, 14.20 mmol)
were added. The reaction mixture was stirred at 40°C for 2h, then acetic acid (101 uL, 1.77
mmol) were added and the reaction mixture was filtered on Celite 545. The crude was filtered
on silica gel (ethyl acetate:methanol 10:1, Rf = 0.1) to give 22 (930 mg, 91%) as a yellow
solid. *H-NMR (400 MHz, CDCIls) &: 6.97 (d, Ja-s = 8.2 Hz, 2H, Ha), 6.63 (d, Js-A = 8.4 Hz,
2H, Hs), 4.52 (bs, 1H, Hn), 3.33-3.29 (m, 2H, Hp), 2.69-2.65 (m, 2H, Hc), 1.42 (s, 9H, CHs
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Boc). 13C-NMR (100 MHz, CDCls3) &: 155.88, 144.72, 129.59, 115.34, 41.96, 35.20, 28.40.
The NMR data agree with the literature.[2]

Synthesis of 23. To a stirred solution of 22 (350 mg, 1.18 mmol) in dry dichloromethane (6
mL), triethylamine (164 pL, 1.18 mmol) was added; after 30 min, pyridine (142 pL, 1.77
mmol) and acetic anhydride (164 uL, 1.77 mmol) were added. The reaction mixture was
stirred at r.t. for 1 h, then it was diluted with dichloromethane (150 mL) and washed with
NH4Cl (3 x 15 mL); the organic phase was anhydrificated with Na2SOa, filtered and
concentrated under vacuum to give 23 (328 mg, quantitative yield) as a white solid. H-NMR
(400 MHz, CDClI3) &: 7.46 (d, Ja-s = 8.3 Hz, 2H, Ha), 7.18 (d, Js-a = 8.2 Hz, 2H, Hg), 4.56 (bs,
1H, Hn), 3.39-3.37 (m, 2H, Hp), 2.81-2.78 (m, 2H, Hc), 2.21 (s, 3H, CHs), 1.48 (s, 9H, CHs
Boc).[3]

Synthesis of 16. To a stirred solution of 23 (330 mg, 1.18 mmol) in dichloromethane (10
mL), trifluoroacetic acid (902 uL, 11.8 mmol) was added; the reaction mixture was stirred at
r.t. for 2 h, then it was concentrated under vacuum to give 16 (292 mg, quantitative yield) as
a yellow oil. *H-NMR (400 MHz, CD30D) &: 7.55 (d, Jas = 8.4 Hz, 2H, Ha), 7.25 (d, Js-a =
8.4 Hz, 2H, Hg), 3.20-3.16 (m, 2H, Hp), 2.96-2.93 (m, 2H, Hc), 2.14 (s, 3H, CHz). *C-NMR
(100 MHz, CD30D) 5: 170.46, 137.49, 132.18, 128.74, 120.57, 120.46, 40.50, 32.55, 22.35.
The NMR data agree with the literature.[3]

Synthesis of 25. To a stirred solution of 22 (290 mg, 0.97 mmol) in dry dichloromethane (5
mL), triethylamine (674 uL, 4.85 mmol) was added; after 10 min, 4-methoxybenzenesulfonyl
chloride (24) (341 mg, 1.65 mmol) was added. The reaction mixture was stirred at r.t. for
95h, then it was diluted with dichloromehane (200 mL) and washed with H20 (3 x 20 mL)
and Brine (1 x 20 mL). The organic phase was anhydrificated with Na2SOa4, filtered and
concentrated under vacuum, the crude was purified by flash cromatography on silica gel
(dichloromethane:acetone 30:1, Rf = 0.3) to give 25 (349 mg, 88%) as a white solid. *H-
NMR (400 MHz, CDCls) &: 7.70 (d, Ja-s = 8.9 Hz, 2H, Ha), 7.07-6.97 (m, 4H, Ph), 6.88 (d, Je-
A = 8.9 Hz, 2H, Hs), 4.54 (bs, 1H, Hn), 3.82 (s, 3H, CH3s), 3.31-3.27 (m, 2H, Hb), 2.73-2.66
(m, 2H, Hc), 1.41 (s, 9H, CHz Boc). *3C-NMR (100 MHz, CDCIls) &: 163.03, 134.94, 130.66,
129.60, 129.37, 122.00, 114.13, 55.55, 28.38. The NMR data agree with the literature.[4]
Synthesis of 17. To a stirred solution of 24 (337 mg, 0.82 mmol) in dichloromethane (6 mL),
trifluoroacetic acid (634 L, 8.2 mmol) was added. The reaction mixture was stirred at r.t. for
2h 30 min, then it was concentrated under vacuum to give 17 (344 mg, quantitative yield)
as a white solid. 'H-NMR (400 MHz, CDsOD) &: 7.88 (s, 1H, Hn), 7.70-7.66 (m, 2H, He),
7.14-7.12 (m, 2H, Ha), 7.09-7.06 (m, 2H, Hf), 6.97-6.95 (m, 2H, Hs), 3.81 (s, 3H, -OMe),
3.11-3.07 (m, 2H, Hp), 2.87-2.83 (m, 2H, Hc). 13C-NMR (100 MHz, solv.) &: 163.14, 136.84,
132.61, 131.13, 129.05, 128.94, 121.10, 113.72, 54.74, 40.32, 32.42. The NMR data agree
with the literature.[4]

Synthesis of 27. To a stirred solution of tert-butyl (6-aminohexyl)carbamate (26[5]) (253
mg, 1.17 mmol) in dry dichloromethane (6 mL), triethylamine (244 uL, 1.75 mmol) and 4-
methoxybenzenesulfonyl chloride (24) (363 mg, 1.75 mmol) were added; the reaction
mixture was stirred at r.t. for 24 h, then it was diluted with dichloromethane (150 mL) and
washed with H20 (3 x 15 mL) and Brine (1 x 15 mL). The organic phase was anhydrificated
with Na2SOs, filtered and concentrated under vacuum. The crude was purified by flash
chromatography on silica gel (ethyl acetate:petroleum ether 1:2 — 1:1, Rf = 0.3) to give 27
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(385 mg, 85%) as a white solid. *H-NMR (400 MHz, CDClIz) &: 7.80 (d, Jas = 8.9 Hz, 2H,
Ha), 6.98 (d, Js-A = 8.9 Hz, 2H, Hs), 3.88 (s, 3H, -OCHg3), 3.09-3.02 (m, 2H, H-6), 2.93-2.89
(m, 2H, H-1), 1.64-1.62 (m, 2H, H-5), 1.44 (s, 9H, CHs Boc), 1.43-1.38 (m, 2H, H-2), 1.28-
1.24 (m, 4H, H-3, H-4). 13C-NMR (100 MHz, CDCl3) &: 162.79, 129.17, 114.19, 55.59, 42.95,
29.89, 29.43, 28.40, 26.06, 26.02.

Synthesis of 18. To a stirred solution of 27 (376 mg, 0.97 mmol) in dichloromethane (7 mL),
trifluoroacetic acid (744 pL, 9.72 mmol) was added; the reaction mixture was stirred at r.t.
for 2 h, then it was concentrated under vacuum to give 18 (388 mg, quantitative yield) as a
yellow solid. *H-NMR (400 MHz, CDCI3) &: 7.76 (d, Ja-s = 8.8 Hz, 1H, Ha), 6.97 (d, Js-A = 8.8
Hz, 1H, Hg), 3.86 (s, 3H, -OCH3), 2.93-2.75 (m, 4H, H-1, H-6), 1.65-1.59 (m, 2H, H-5), 1.48-
1.34 (m, 6H, H-2, H-3, H-4). 3C-NMR (100 MHz, CDCls) &: 162.79, 131.16, 128.99, 114.20,
55.53, 49.69, 49.48, 49.26, 49.05, 48.84, 42.65, 39.46, 28.75, 26.87, 25.55, 25.43. The NMR
data agree with the literature.[3]

Synthesis of 29. To a stirred solution of tert-butyl (4-aminobutyl)carbamate (28[6]) (260 mg,
1.5 mmol) in dry dichloromethane (7.5 mL), triethylamine (320 pL, 2.3 mmol) and 4-
methoxybenzenesulfonyl chloride (24) (468 mg, 2.3 mmol) were added. The reaction
mixture was stirred at r.t. for 23 h, then it was diluted with dichloromethane (150 mL) and
washed with H20 (3 x 15 mL) and Brine (1 x 15 mL); the organic phase was anhydrificated
with Na2SOu, filtered and concentrated under vacuum. The crude was purified by flash
chromatography on silica gel (ethyl acetate:petroleum ether 1:2 — 1:1, Rf = 0.4) to give 29
(433 mg, 81%) as a white solid. *H-NMR (400 MHz, CDCIls) &: 7.80 (d, Ja-s = 8.9 Hz, 1H,
Ha), 6.98 (d, Js-A = 8.9 Hz, 1H, Hs), 3.88 (s, 3H, -OCHg3), 3.08-3.06 (m, 2H, H-4), 2.96-2.93
(m, 2H, H-1), 1.63-1.61 (m, 2H, H-2), 1.52-1.47 (m, 2H, H-3), 1.43 (s, 9H, CH3 Boc). *3C-
NMR (100 MHz, CDCls) &: 162.85, 130.86, 128.97, 114.26, 55.51, 50.20, 49.76, 49.55,
49.34, 49.12, 48.91, 42.10, 39.31, 25.90, 24.32.

Synthesis of 19. To a stirred solution of 29 (424 mg, 1.18 mmol) in dry dichloromethane (9
mL), trifluoroacetic acid (906 pL, 11.8 mmol) was added. The reaction mixture was stirred
at r.t. for 2 h, then it was concentrated under vacuum to give 19 (439 mg, quantitative yield)
as a white solid. 'H-NMR (400 MHz, solv.) &: 7.75 (d, Ja-s = 8.9 Hz, 2H, Ha), 6.96 (d, Js-A =
8.8 Hz, 1H, Hs), 3.85 (s, 3H, -OCHz), 2.94-2.85 (m, 4H, H-1, H-4), 1.78-1.68 (m, 2H, H-2),
1.63-1.50 (m, 2H, H-3). NMR data agree with the literature.[7]

Synthesis of SR59230A. To a stirred solution of 30 (806 mg, 5.47 mmol) in dry 2-propanol,
7 (542 mg, 3.04 mmol) was added; the reaction mixture was stirred at r.t. for 85 h, then it
was concentrated under vacuum. The crude was filtered on silica gel (ethyl
acetate:methanol 15:1, Rf = 0.3) to give SR59230A (650 mg, 69%) as a pink solid. *H-NMR
(400 MHz, CDCls) &: 7.44-7.39 (m, 1H), 7.18-7.13 (m, 4H), 7.10-7.06 (m, 1H), 6.90 (at, J =
7.4 Hz, 1H), 6.83 (d, J = 8.5 Hz, 1H), 4.11-4.03 (m, 2H), 4.00-3.96 (m, 1H), 3.87-3.85 (m,
1H), 3.12-3.02 (m, 1H), 2.98-2.88 (m, 1H), 2.85-2.70 (m, 2H), 2.61 (q, J = 7.5 Hz, 2H), 1.98-
1.89 (m, 3H), 1.79-1.74 (m, 1H), 1.16 (t, J = 7.5 Hz, 3H). 13C-NMR (100 MHz, CDCls) &:
156.26, 137.44, 132.58, 129.21, 129.14, 129.05, 128.99, 128.97, 128.88, 126.98, 126.85,
125.88, 120.83, 111.07, 70.24, 68.62, 68.13, 55.82, 55.21, 49.52, 48.98, 29.35, 29.31,
28.58, 28.21, 23.38, 23.34, 18.95, 18.91, 14.20. NMR data agree with the literature.[8]
Synthesis of 30. To a stirred solution of 11 (48 uL, 0.34 mmol) in 2-propanol (1 mL) and
DMSO (0.2 mL), 8 (60 mg, 0.17 mmol) was added. The reaction mixture was stirred at r.t.
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for 68h, then it was concentrated under vacuum. The crude was filtered on silica gel (ethyl
acetate:methanol 5:1, Rf = 0.1) to give 30 (22 mg, 26%) as a yellow solid. *H-NMR (400
MHz, CDCls) &: 7.03 — 7.01 (m, 2H, Ha), 6.89 — 6.81 (m, 6H, Hpb, Hs, Hc), 5.00 — 4.97 (m,
1H, Hneoc), 4.55 — 4.50 (m, 1H, H-7), 4.35 - 4.30 (m, 1H, H-2), 4.28-4.24 (A part of an ABX
system, Jas = 11.3 Hz, Ja-x = 2.2 Hz, 1H, H-1), 4.11 — 4.07 (m, 1H,H-5), 4.05-4.01 (B part
of an ABX system, Js-a = 6.8 Hz, Js-x = 4.6 Hz, 1H, H-1), 3.97 — 3.96 (m, 2H, H-6), 3.70 (s,
3H, -OMe), 3.04 — 2.98 (m, 2H, H-7), 2.97 — 2.92 (m, 3H, H-3, H-4), 2.87-2.83 (B part of an
ABX system, Jg-a = 12.2 Hz, Js-x = 7.9 Hz, 1H, H4). 13C-NMR (50 MHz, CDCls) &: 172.40,
157.60, 155.09, 143.12, 142.88, 142.80, 130.33, 128.44, 121.63, 121.61, 121.49, 117.32,
117.16, 114.56, 79.92, 72.31, 70.22, 68.29, 66.25, 54.49, 52.23, 51.93, 49.78, 37.42, 28.30.

S21



MC1 E!.M

2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200

100

—_
15.59{
1.06 1
1.03 =
1.04 7
2.14
1.24
142
2.53

%
o F
250 ]
3.14 1

[-100

[-200

9.0 8.5 8.0 7.5 7

» 119
N 367

©
o
u
o
©
u
w
[y
©
u

—70.04
— 6763
_~5174
_~48.83
- 48.04

34,73

O
g
8
- ZT
156.09
— 144.13
132
I
}128
127.70
12
126
\126 37
120
— 111

1.0

23.24

0.5

— 14.16

0.0

55000

50000

45000

40000

35000

30000

25000

20000

15000

T T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 12% ( 110) 100 90 80 70 60 50 40 30
1 (ppm

Figure S 10. 3C-NMR of MC1 (100 MHz, CDCls)

S22



i

I % @
_g 8 % 2B
&
g 28
& E
2 ;ﬂ@? T *

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0

f2 (ppm)

Figure S 11. gDQCOSY-NMR of MC1 (400 MHz, CDCls)

Ej“jﬂjflw |

20

30

40

50

60

70

80

90

100

110

120

130

7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 2.0 15
f2 (ppm)

Figure S 12. gHSQC-NMR of MC1 (400 MHz, CDCls)

S23

1.0

f1 (ppm)

f1 (ppm)



~1.00 4
0.99

3
233

2.29
4.37

4000

3500

3000

2500

2000

1500

1000

500

6.60 1

9.0 8.5 8.0 7.5 7.0

o
i

Figure S 13. H-NMR of MC2 (400 MHz, CDCls)

86

191.04
— 16492
— 161

143.81

12863

12830

127 .68

127 66

126 .47
— 11444
— 103.40
— 10188

/
k;

o mc2 O

6.0 5.5 5.0 4.5 4.0

7963

—70.17
— 66.84

2

5134
48.8
48.56
47.94
—34.27
— 2668

AN

/.
L

ppm

Figure S 14. 13C-NMR of MC2 (100 MHz, CDCls)

S24

T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 12% ( 110) 100
1

0.0

36000

34000

32000

30000

28000

26000

24000

22000

20000

18000

16000

14000

12000

10000

8000




‘3\9
&

L35
g;%‘?; o e 4.0

8 ]

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f2 (ppm)

Figure S 15: gDQCOSY-NMR of MC2 (400 MHz, CDCls)

20

30

40

50

60

] 80

90

100

= 110

r120

130

4.5 3.5 3.0 25 2.0 15 1.0
f2 (ppm)

Figure S 16: gHSQC-NMR of MC2 (400 MHz, CDCls)

S25

2.5

3.0

r4.5

5.0

f1 (ppm)

5.5

6.0

r7.0

r7.5

f1 (ppm)



Mmc3

1.00~=
4.361
0.98=
0.95=

1.6

0.5

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

r-500

9.0

8.3

8.0

6.0

5.5

5.0

f1 (ppm

T
4.5

61
e 4:1§

)

.0

Figure S 17. 'H-NMR of MC3 (400 MHz, CDCl3 +1% CD3z0D)

— 19106
165.10
161.89

I

SEPes

Mc3

143.15
14293

<

— 12832

<
X

12160
12148

117.27

117.14
11441
- 10946

— 10187

— 7963

72.48

r

72.4

— 7054
68.17
68.11
66.28

Y

5176

517
-49.88

48.56

A
\

2668

220

210

200

190

180

170

160

150

140

130

120

110

100

f1 (ppm)

90

Figure S 18. 13C-NMR of MC3 (100 MHz, CDClz +1% CD3z0D)

S26

45000

40000

35000

30000

25000

20000

15000

10000

5000

-5000



r3.0

3.5

r4.0

S

4.5

r5.0

r5.5

r6.0

6.5

7.0

7.5

~8.0

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25
f2 (ppm)

Figure S 19: gDQCOSY-NMR of MC3 (400 MHz, CDCls +1% CDsOD)

o 2
SR B Y

r30

40

r60

80

90

-100

= r110

120

| 1|J| | I m lli

130

7.5 7.0 6.5 6.0 5 5.0 4.5 4.0 3.5 3.0 2.5
f2 (ppm)

Figure S 20: gHSQC-NMR of MC3 (400 MHz, CDCls +1% CD30OD)
527

f1 (ppm)

f1 (ppm)



OH

H
o O\v/l\V/N\\//”\\[:::I:O
MC4 °©
O
M e i L JL
% L 3 282 4
=1 = - ~ o ot o ©
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)
Figure S 21. 'H-NMR of MC4 (400 MHz, CDCls)
I [ Y A N I RNV [ Voo

T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80
f1 (ppm)

Figure S 22. 13C-NMR of MC4 (100 MHz, CDCls)
S28

70 60 50

2300
2200
2100
2000
1900
1800
1700
1600
1500
1400
1300
1200
1100
1000
900
800
700
600
500
400
300
200
100

-100
r-200

25000

20000

15000

10000

5000




OH

o o L _R o
)
\@ mc4 V\©:°

o]
% %

— &
& ) g .
&
& 2
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5
f2 (ppm)

Figure S 23: gDQCOSY-NMR of MC4 (400 MHz, CDCls)

m”“\CD
W .‘J n A NLL

7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f2 (ppm)

Figure S 24: gHSQC-NMR of MC4 (400 MHz, CDCls)
S29

1.5

F2.5

r3.0

3.5

r4.0

r4.5

r5.0

r5.5

6.0

re.5

7.0

r7.5

r8.0

r20

30

F40

r50

60

r70

80

90

100

ri10

r120

130

f1 (ppm)

f1 (ppm)



1107
1.99%

0=
5
1.031
2.18=

3.3

6.30=

3400

3200

3000

2800

2600

2400

2200

[-2000

1800

1600

- 1400

1200

1000

I-800

600

400

200

--200

5.5 5.0 4.5 4.0
f1 (ppm)

Figure S 25. 'H-NMR of MC7 (400 MHz, CDCls)

mc7

— 165.00
— 161

87

o]

]

— 146.15
— 13855
2 12834
12769
— 11437

11049
~ 109.42
— 10178

12970

3.5

7971

— 7042
—67.70

2.0

_~5130
2-5035
- 4455

a4g s

1.5

—36.11

2668

1.0

0.5

220

210

200

190

180

170

160

T T T T T T
150 140 130 120 110
f1 (ppm)

Figure S 26. 13C-NMR of MC7 (100 MHz, CDCls)

S30

20
19
18
ri7
16
15
14
13
Fi2
ri1

r10




Figure S 27:

Figure S 28:

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f2 (ppm)

gDQCOSY-NMR of MC7 (400 MHz, CDCls)

3.5

3.0

r2.5

r3.0

r3.5

r4.0

4.5

5.0

5.5

r6.0

r6.5

r7.0

r7.5

r8.0

30

40

50

60

70

80

90

100

rii0

120

130

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5
f2 (ppm)

gHSQC-NMR of MC7 (400 MHz, CDCls)
$31

3.0

2.5

2.0

1.5

f1 (ppm)

f1 (ppm)



0} Mcs

-

3.4
1.1

1800

1700

1600

1500

1400

1300

1200

1100

1000

900

800

700

600

500

400

300

200

100

r-100

-200

9.0 8.5 8.0 7.5 7.0 6.5 6.0 ?. 5.0 4.5 4.0 3.5 3.0 2.5

Figure S 29. 'H-NMR of MC8 (400 MHz, CDCls)

SIPN

o} mcs

09
38
32

2.3
23
— 707
68.11

161.74
143.29
143,14
14287
82

161
68.03

k
L
408

— 155.77
115 75

— 10166
7
7
66.23
5169
5164

<
<
/

2.0

[-60000

55000

50000

45000

[-40000

35000

30000

25000

20000

15000

10000

5000

[ -5000

2‘20 2‘10 2‘00 1;0 1‘80 1I70 1I60 1‘50 1‘40 1‘30 1‘20 1;.0 IIUO ;U 8‘0 7‘0 6‘0 ;0 ‘;U 3“0 2‘0
f1 (ppm)
Figure S 30. 3C-NMR of MC8 (100 MHz, CDClz)
S32



o} mcs
O J‘L

& e
e

r3.0

r3.5

4.0

4.5

r5.0

5.5

6.0

6.5

7.0

r7.5

78 76 74 72 7.0 68 6.4 6.0 5.6 5.2 4.8 4.4 4.0

2 (ppm)

Figure S 31: gDQCOSY-NMR of MC8 (400 MHz, CDCls)

0 mcs )M7

3.6 3.2

o
0D

2.8

A b

50

60

r70

80

r90

100

ri10

r120

130

140

r150

7.5 7.0 6.5 6.0 5 5.0 4.5 4.0
f2 (ppm)

Figure S 32: gDQCOSY-NMR of MC8 (400 MHz, CDCls)
S33

3.5 3.0

f1 (ppm)

f1 (ppm)



OH " 1800
O\/'\/N\AQ\ 1700
‘ ,,S\g 1600
1500
1400
1300
1200
1100
1000
-900
800
700
600
500
400
300

200

100
- Fo

A
:;A -100

0.98+

~ ] 2207

6.76

1.2

-
o =
a
-
L

0.9

‘
55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)

8.5

© ]
24 1007
2162

5 7.0

o
u
o
©

Figure S 33. 'H-NMR of MC9 (400 MHz, DMSO-d®)

- 6E+05

o\v/l\y/n\v/«\[:::l\ - 6E+05
S/

o Mco do | sE+05

0
1
2

2

— 16184
"\ 16067
— 15577
— 144 74
14392
~ 139
130,13
130
12772
113
113.15
11305
— 10180
—708
—65.18
—5381
_- 4981
— 4801
_-43.98
4207
317
_- 1846
~17.17

<
<

F4E+05
I 4E+05
I 4E+05
- 3E+05
r2E+05
- 2E+05
r2E+05
r1E+05
1
H | JI ‘ | ‘ \ . ‘ 50000
Ll T

--50000

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

Figure S 34. 13C-NMR of MC9 (100 MHz, DMSO-d®)
s34



OH H
O\/'\/ N \A@\
-
| )
0] MC9 00
O

M
j ¥
— #
= & &
& % #
é i # &
80 7.5 7.0 6.5 60 55 50 45 40 35 20
f2 (ppm)
Figure S 35: gDQCOSY-NMR of MC9 (400 MHz, DMSO-d®)
oH
O\v/l\v/N\v/A\[::j\
s,
‘ o mca fofke}
° Il M I | J I A
- s
— ®
8.0 7.5 7.0 65 60 I ‘ 45 40 35 20 25

5.5 5.0
f2 (ppm)

Figure S 36: gHSQC-NMR of MC9 (400 MHz, DMSO-df)
S35

r3.0

3.5

r4.0

r4.5

5.0

5.5

6.0

ré.5

7.0

r7.5

r8.0

8.5

30

40

50

60

r70

80

90

r100

110

120

130

- 140

f1 (ppm)

f1 (ppm)



I-500
o)
oH 450
© O\/k/N\/\/N \
I
© 400
e} mc10
350
300
-250
200
150
100
50
A —
P T Y EY Y oL L 'y 'y
+ S < < 2% S Sih = “ S
e} - - (=] o N ™m - ~N <+ A
‘ ‘ : : ; : : . : : : : : : ‘ : ‘ : )
90 85 80 75 70 65 60 55 50 45 40 35 30 25 2.0 15 10 05 00
f1 (ppm)
Figure S 37. 'H-NMR of MC10 (400 MHz, CDCls +5% CD30D)
. gpge GURBER BB £ 88 £
g 8882 RARARR g8 8 2| @ R €8 50000
| o N NV (. \ \ [
oH |
© O\/‘\/N\/\/N \ [ 45000
I
0
o Mc10 40000
35000
30000
25000
20000
15000
10000
[ 5000
o
-5000

230 220 210 200 1950 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
ppm

Figure S 38. 13C-NMR of MC10 (100 MHz, CDCls +5% CDsOD)
36



Figure S 39:

‘
8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0
f2 (ppm)

gDQCOSY-NMR of MC10 (400 MHz, CDCls +5% CD3OD)

Ll

s

Figure S 40:

JI.J.l

2.5

2.0

1.5

30

40

~50

60

70

80

90

100

110

120

130

=140

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0
f2 (ppm)

gHSQC-NMR of MC10 (400 MHz, CDCls +5% CD3sOD)
s37

1.0

f1 (ppm)

f1 (ppm)



i’y L T T AT
5 & Q@ S e =i
- %3] o o - -
9.0 8.5 8.0 2.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0
f1 (ppm)

Figure S 41. 'H-NMR of MC11 (400 MHz, CDCls)

= o w0 ~ ~n o - o -
N & 5 Mo ¥ @ b wn =
= n oo o @ % o + @ = o oo
o © o - 888 a8 o a o @
= -3 = SRR = =2 = ~ R3

J U JWJL j

T-67.44
—58.27
5159
Z-5059
49.06
4858
3332
3082
30.40
2971
2670
— 1841

L
AN
z
z
X
N

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
ppm
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S96



0 0

N

i HN® NS
F,C” 0 H \©\
© o~

A N
)

1.991
1.88

n

2.2
5.8

550

500

450

400

350

300

250

200

150

100

50

r-50

6.5 6.0 55 5.0 4.5 4.0 3.5 3.0
f1 (ppm)

~
=

9.0 8.5 8.0 7.5

Figure S 152. 1H-NMR of 18 (200 MHz, CDClIs +5% CD30D)

— 131.16
—~ 12899
114.20

5553

2.0

— 4265
— 3946

1.5

1.0

5
7
2555
2543

287
; 268
X

0.5

0.0

40000

35000

30000

25000

20000

15000

10000

5000

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70
f1 (ppm)

Figure S 153. 13C-NMR of 18 (50 MHz, CDClz +5% CD30D)
S97



N’

BocHN\/\/\N/S
T
O/

29

1.94]
1.871

2800

2600

2400

2200

2000

1800

1600

1400

1200

1000

800

600

400

200

[--200

6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5
f1 (ppm)

~
=

9.0 8.5 8.0 7.5

Figure S 154. 1H-NMR of 29 (400 MHz, CDCls)

62.82
— 156.04
— 13148
—120.16
11422
5558
42.77

!

BGCHN\V/A\N/A\N,S
L
O/

2838
27.22

£

6.70

N

0.5 0.

T T T T T T T T T T T T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120f ( 11.0) 100 90 80 70 60 50 40
1 (ppm

Figure S 155. 13C-NMR of 29 (100 MHz, CDCls)
S98

0

70000

65000

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

5000

-5000




0.0 550

)

o @
).L@ HaN \/\/\u/s\@
FiC™ O P
0o I-500

19

450
400
350
300
250
200
k150

100

50

2.01-1

-50

311
7 7_42{

‘ ‘ . : ‘ .
6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 05 0.0
f1 (ppm)

E

N

T
9.0 8.5 8.0 7.5 7.0

Figure S 156. 'H-NMR of 19 (200 MHz, CDCls +5% CDsOD)

~ 2432

18000

— 16285
— 13086
~ 12897
114.26
—5551
—50.2
— 42,1
—3931
— 2590

0, [ 17000

,jlc> H3N§1/»\\/A\N,S

Fi¢~ O H QO/ - 16000

19 15000
14000
13000
12000
11000
10000
5000
8000
7000
6000
5000
4000
3000

2000

i

T T T T T T T T T T T T T T T T T T T T T T 1
220 210 200 190 180 170 160 150 140 130 120f ( 11.0) 100 90 80 70 60 50 40 30 20 10 0
1 (ppm

Figure S 157. 13C-NMR of 19 (50 MHz, CDCl3 +5% CD30D)
S99



150

140
130
120

110

100

90

80

70

- 60

50

40

ro
F-10

30

BocHl}l
_0
o)

Feoot

J

0E'T
89S

E 0cg
80T
m 80T
o'y
w
€T
- 207
T o071

™

——Ta
I sce

8.5 8.0 2.5 7.0 6.5 6.0 55 5.0 4.0 3.5 3.0 2.5 2.0 1.5 1.0 05 0.0
f1 (ppm)

9.0

Figure S 158. 'H-NMR of 30 (400 MHz, CDCls)

& 8 8 8 8 8 8 8 8 8 8 © © © © o © o o o
o o o o o o o o o o o o o o o o o o o o
Q )] « ~ o n <+ m o~ - o Q Q (=] Q Q Q (=] (=] o
o~ — - - - — — — — — — (%)) w0 ~ () wn - ~m ~ — o
P R U M U S R S R Sy (S AU U A R
og'sc —
e —
3L6h
381§
mo,ﬁmW
ges
6b'bS
52'99
72’39
62'89
zz0r— —
e
€T
2660 — W
oS bTT
STLIT A\
et =
65127
S,HNﬁW.
go1er
b 8TT ~— -
EE0ET —
o9zt
mmNEW
et
60'SST — -
09 45T — QO -
O
0 24T — -
=
I
e}
(=]
o ™
Zn
] o
o
m O
AN

210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10

220

f1 (ppm)

Figure S 159. 13C-NMR of 30 (100 MHz, CDCls)

5100



OH 1000

o

SR59230A

900

800

700

600

500

400

300

200

100

974
2
0

et

0.984
|
7{
2159

0
3
1
0
1
2.0

]
-
T

9.0 8.5 8.0 2.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5 2,
f1 (ppm)

o | 332
1287
2,89

Figure S 160. 'H-NMR of SR59230A (400 MHz, CDClz)

o 1R,
©/\/ 35000

SR59230A

o
I
— 156.26
37.44
32
29.14
2588
2083
— 11107

7024
26862
“\-68.13
5582
s
_-4952
- 48,98

30000

25000

20000

! 15000

10000

5000

220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
ppm

Figure S 161. 13C-NMR of SR59230A (100 MHz, CDCls)
S101



References

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

R. Vedantham, B. Kandagatla, S. Vyala, P.R.V.V.N. K, Practical synthesis of
Mirabegron, J. Chem. Pharm. Res. 7 (2015) 1473-1478.
https://www.jocpr.com/articles/practical-synthesis-of-mirabegron.pdf

J.-M. Hah, P. Martasek, L.J. Roman, R.B. Silverman, Aromatic Reduced Amide Bond
Peptidomimetics as Selective Inhibitors of Neuronal Nitric Oxide Synthase, J. Med.
Chem. 46 (2003) 1661-1669. https://doi.org/10.1021/jm0202932.

J. Jing, J. Bankefors, C. Bonneaud, E. Sawen, T. Gerfaud, J. Westin, G. El-Bazbouz,
L. Kandelin, A. Rousseau, J. Olsson, A. Karlsson, L. Nord, C. Bouix-Peter, A.
Helander Kenne, J.-G. Boiteau, L. Tomas, L. Hennequin, C.S. Harris, Rapid and
Selective Cleavage of Amide Groups at Neutral pH: Applications from Hyaluronic Acid
to Small Molecules, European J. Org. Chem. 2018 (2018) 2995-3000.
https://doi.org/10.1002/ejoc.201800304.

G. Morini, C. Pozzoli, A. Menozzi, M. Comini, E. Poli, Synthesis of 1,2-
benzisothiazolyloxypropanolamine derivatives and investigation of their activity at B-
adrenoceptors, Farm. 60 (2005) 810-817.
https://doi.org/10.1016/j.farmac.2005.07.008.

R. Leung-Toung, T.F. Tam, Y. Zhao, C.D. Simpson, W. Li, D. Desilets, K. Karimian,
Synthesis of 3-Substituted Bicyclic Imidazo[1,2- d ][1,2,4]thiadiazoles and Tricyclic
Benzo[4,5]imidazo[1,2- d ][1,2,4]thiadiazoles, J. Org. Chem. 70 (2005) 6230-6241.
https://doi.org/10.1021/jo0507486.

R.A. Gardner, R. Kinkade, C. Wang, Phanstiel, Total Synthesis of Petrobactin and Its
Homologues as Potential Growth Stimuli for Marinobacter h ydrocarbonoclasticus , an
Oil-Degrading Bacteria, J. Org. Chem. 69 (2004)  3530-3537.
https://doi.org/10.1021/j0049803l.

K.P. Pulukkody, T.J. Norman, D. Parker, L. Royle, C.J. Broan, Synthesis of charged
and uncharged complexes of gadolinium and yttrium with cyclic polyazaphosphinic
acid ligands for in vivo applications, J. Chem. Soc. Perkin Trans. 2. (1993) 605.
https://doi.org/10.1039/p29930000605.

Z.A. Bredikhina, A. V. Kurenkov, D.B. Krivolapov, A.A. Bredikhin, Synthesis of all of
the stereoisomers of P3-adrenoceptor antagonist SR 59230 based on the
spontaneous resolution of 3-(2-ethylphenoxy)propane-1,2-diol, Tetrahedron:
Asymmetry. 27 (2016) 467-474. https://doi.org/10.1016/j.tetasy.2016.05.001.

5102



