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Experimental section

1.1. Chemistry

Usual solvents were purchased from commercial sources and dried and distilled by standard procedures.
Naphthalene-2,7-diol, benzyl 4-bromobutanoate, ethyl 4-bromobutanoate, (2,2-dimethyl-[1,3]-dioxolan-4-yl)-
methylamine, benzophenone imine, N,N-dimethylpropargylamine, N,N-di(benzyloxycarbonyl)propargylamine,
1,3-bis(tert-butoxycarbonyl)-2-methyl-2-thiopseudourea were purchased from commercial sources. 3-Bromo-
naphthalene-2,7-diol was synthesized from naphtalene-2,7-diol, according to published methods [24,27-28]. N-
[3-[[[(2S)-2-Amino-3-methyl-butanoyl]amino]carbamoyl]-4-methoxy-phenyl]acetamide 40 and N-[(1S)-1-[[(5-
acetamido-2-methoxy benzoyl)amino]carbamoyl]-5-amino-pentyl]carbamate 41 were prepared according to
published methods [21,22]. Pure products were obtained after liquid chromatography using Merck silica gel 60
(40-63 pum). TLC analyses were performed on silica gel 60 Fu (0.26 mm thickness) plates. The plates were
visualized with UV light (A = 254 nm) or revealed with a 4 % solution of phosphomolybdic acid or ninhydrin in
EtOH. Elemental analyses (C, H, N) were performed on a Perkin-Elmer CHN Analyser 2400 at the
Microanalyses Service of the Faculty of Pharmacy in Chéatenay-Malabry (France). Mass spectra were obtained
using a Bruker Esquire electrospray ionization apparatus at the SAMM (Faculty of Phamacy at Chatenay-
Malabry, France). NMR spectra were recorded on an ultrafield AVANCE 300 (*H, 300 MHz, *C, 75 MHz) or a
Bruker 400 (*H, 400 MHz, **C, 100 MHz). Chemical shift & are in parts per million (ppm) and the following
abbreviations are used: singlet (s), doublet (d), doublet of doublet (dd), triplet (t), quintuplet (qt), multiplet (m),
broad multiplet (bm), and broad singlet (bs). Melting points were determined on Kofler melting point apparatus
and are uncorrected. Elemental analysis data are included in the supporting information. Purifications by HPLC
were performed using a Waters gradient system (pump + controller E600, UV detector PDA 2996, autosampler
717) with a column SUNFIRE, C18, 5 um, 150 mm x 4.6 mm.

1.1.1. Synthesis of molecular tongs 2-4, 6-15 and 43-44

1.1.1.1. Molecular tong 2. To a solution of 21 (150 mg, 0.33 mmol) and 40 (312 mg, 0.72 mmol) in DMF (5
mL) were successively added DIPEA (384 uL, 2.33 mmol), HBTU (308 mg, 0.81 mmol) and HOBt (97 mg,
0.72 mmol). The reaction mixture was stirred under argon atmosphere at room temperature for 48 h. After
evaporation of the solvent under reduced pressure, the orange oil obtained was triturated in EtOAc. The solid
formed was isolated and successively washed with several portions of EtOAc, CH,Cl,, CH;OH and Et,0. After
recrystallization from CH3;OH/Et,0, compound 2 was obtained as an orange solid (174 mg, 50%); mp = 188-
194°C; 'H NMR (400 MHz, DMSO-dg): & = 10.33 (s, 1H), 10.32 (s, 1H), 9.93 (s, 4H), 8.00-7.94 (m, 4H), 7.75
(d, J =8.7 Hz, 2H), 7.48 (d, J = 9.0 Hz, 1H), 7.09 (d, J = 9.0 Hz, 2H), 7.06 (s, 2H), 6.88 (dd, J = 8.8 Hz and 1.7
Hz, 1H), 6.77 (s, 1H), 5.03 (t, J = 5.0 Hz, 1H), 4.41-4.31 (m, 3H), 4.08-3.97 (m, 5H), 3.84 (s, 6H), 3.79-3.75 (m,
1H), 3.28 (bs, 2H), 2.44-2.33 (m, 4H), 2.02 (s, 6H). 1.97 (bs, 6H), 1.39 (s, 3H), 1.29 (s, 3H), 0.95 (d, J = 6.4 Hz,
6H), 0.90 (d, J = 6.4 Hz, 6H); *C NMR (100 MHz, DMSO-dg): & = 171.6, 169.5, 168.0, 163.3, 153.9, 152.7,
147.6, 136.6, 132.6, 127.7, 126.5, 124.9, 123.3, 121.3, 121.1, 115.6, 112.4, 106.8, 104.9, 103.1, 73.7, 67.4, 66.9,
66.8, 56.1, 56.0, 45.6, 31.6, 30.7, 26.7, 25.2, 25.0, 23.8, 19.2, 18.3; IR (neat): 3260, 2953, 1604, 1490, 1250 cm”
L CgyH7NgO14-1H,0: C 59.60, H 6.78, N 11.59; found C 59.24, H 6.35, N 11.36; MS (ESI, ion polarity
positive) m/z : 1093 [M+Na]".
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1.1.1.2. Molecular tong 3. Compound 2 was dissolved in a 1:1:2 mixture of 1M HCI/THF/EtOH (4 mL) and
stirred for 1 h at 55 °C. The solvent was evaporated under reduced pressure, and the resulting residue was
triturated with Et,0, filtered and washed again successively with saturated aqueous NaHCQOs, distilled H,O,
EtOH, cyclohexane, and Et,0. Compound 3 was obtained as an orange solid (30 mg, 60%); *H NMR (300 MHz,
DMSO-dg): & = 10.33 (s, 2H), 9.94 (s, 4H), 8.02-7.93 (m, 4H), 7.77-7.73 (m, 2H), 7.47 (d, J = 9.0 Hz,1H), 7.11-
7.05 (m, 4H), 6.92-6.88 (m, 1H), 6.73 (s, 1H), 5.03 (bs, 1H), 4.35-4.31 (m, 3H), 4.09-3.99 (m, 5H), 3.84 (s, 6H),
3.83-3.81 (m, 1H), 3.28 (bs, 2H), 2.60-2.55 (m, 2H), 2.06-1.91 (m, 14H), 0.95 (d, J = 6.6 Hz, 6H), 0.90 (d, J =
6.6 Hz, 6H); *C NMR (75 MHz, DMSO-dq): & = 171.7, 169.5, 168.0, 167.9, 163.3, 152.7, 149.1, 137.0, 135.0,
132.6, 131.6, 128.9, 128.0, 124.8, 123.3, 121.3, 121.2, 114.6, 112.4, 106.8, 103.9, 103.2, 69.5, 67.3, 66.5, 64.3,
56.1, 53.7, 31.5, 30.7, 30.4, 25.0, 23.8, 19.2, 18.3; IR (neat): 3271, 2936, 1641, 1490, 1249 cm™;
Cs1Hs7NgO14-2H,0: C 57.45, H 6.73, N 11.83; found C 57.66, H 6.57, N 10.97; MS (ESI, ion polarity positive)
m/z : 1093 [M+Na]*, 1069 [M+K]".

1.1.1.3. Molecular tong 4. Same procedure as described for 2 from 42 (103 mg, 0.30 mmol) and 40 (285 mg,
0.65 mmol), except that after evaporation of the solvent under reduced pressure, the orange oil obtained was
triturated in EtOAC to give a solid. This solid was successively washed with several cycles of EtOAc, CH,Cl,,
CH5OH and Et,0 to afford 4 as an orange brown solid (192 mg, 68%): mp = 208-214 °C; *H NMR (400 MHz,
DMSO-dg): 6 = 10.31 (s, 2H), 9.92 (s, 4H), 8.01-7.92 (m, 4H), 7.75 (d, J =7.2 Hz, 2H), 7.38 (d, J = 8.3 Hz,
1H), 7.09 (d, J = 8.1 Hz, 2H), 7.03 (s, 2H), 6.86 (s, 2H), 4.94 (bs , 2H), 4.33 (d, J = 6.7 Hz, 2H), 4.08-3.96 (m,
4H), 3.84 (s, 6H), 2.42-2.37 (m, 4H), 2.01 (bs, 12H), 0.95 (s, 6H), 0.90 (s, 6H); **C NMR (100 MHz, DMSO-d):
5=171.8,171.7,169.5, 168.0, 163.3, 157.3, 152.6, 148.0, 136.3, 132.6, 128.0, 126.0, 124.8, 123.3, 121.3, 121.1,
115.6, 112.4, 107.0, 106.7, 105.1, 67.1, 66.9, 56.1, 56.0, 31.7, 31.6, 30.8, 30.7, 25.1, 23.8, 19.2, 18.3; IR (neat):
3258, 1607, 1491, 1250 cm™; C,5HeNgO1,-2.5H,0: calcd C 57.58, H 6.66, N 12.60; found C 57.94, H 6.32, N
12.26; MS (ESI, ion polarity positive) m/z : 979 [M+Na]".

1.1.1.4. Molecular tong 6. Same procedure as described for 2 from 21 (71 mg, 0.15 mmol) and 41 (152 mg, 0.34
mmol), except that the residue was taken up with EtOAc (200 mL). The organic layer was successively washed
with H,O (100 mL), 10% aqueous citric acid (50 mL), 10% aqueous K,COs (50 mL), H,O (100 mL), dried over
Na,SO, and concentrated under reduced pressure. The crude residue was then purified by flash chromatography
on silica gel column (CH,CI,/CH3;0H, 90:10) to afford 6 as a light pink powder (119 mg, 59%); mp = 160-170
°C; 'H NMR (400 MHz, CDCls): & = 11.99 (bs, 2H), 11.34 (s, 2H), 8.93 (s, 2H), 8.43 (s, 2H), 7.97 (s, 1H), 7.95
(s, 1H), 7.42 (d, J = 8.3 Hz,1H), 7.00-6.82 (m, 5H), 6.70 (s, 1H), 5.89 (bs, 1H), 5.70-5.63 (m, 3H), 4.92 (bs, 2H),
4.45 (bs, 1H), 4.13-3.81 (m, 12H), 3.48-3.28 (m, 3H), 3.10- 3.03 (m, 4H), 2.28-2.04 (m, 14H), 1.79-1.62 (m,
4H), 1.46-1.19 (m, 32H); *C NMR (100 MHz, CDCl,): & =. 172.1, 172.0, 169.2, 169.1, 166.3, 155.6, 154.6,
153.6, 148.0, 136.3, 133.2, 128.4, 126.9, 126.2, 126.1, 125.1, 122.6, 117.8, 116.0, 112.1, 109.5, 107.0, 105.4,
104.4,79.8,74.2; 74.1,67.2,67.1, 66.7, 56.6, 52.1, 46.5, 39.3, 34.2, 32.8, 32.6, 29.7, 29.3, 28.4, 26.9, 25.2, 25.1,
24.9, 24.6, 22.2; IR (neat): v = 3309, 2926, 1643, 1492, 1248 em™; CesHogN11015-2H,0: caled C 58.09, H 7.18,
N 11.29; found C 57.86, H 7.29, N 11.08 MS (ESI, ion polarity positive) m/z : 1351 [M+Na]".

1.1.1.5. Molecular tong 7. To a solution of 6 (23 mg, 17 umol) in MeOH (1.5 mL), was added Amberlyst™ 15

resin (13 mg). The suspension was stirred for 4 h at room temperature and the reaction mixture was filtered
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through a pad of Celite. After washing the pad of Celite several times with MeOH and CH,Cl,, the filtrate was
concentrated under reduced pressure. The residue obtained was purified by flash chromatography on silica gel
column (CH,Cl,/CH3OH, 90:10) to afford 7 as white solid (7 mg, 30%); Rf (CH,Cl,/CH;OH, 80/20) = 0.15; 'H
NMR (300 MHz, CD30D): 8 = 8.06 (m, 2H), 7.78 (m, 2H), 7.45 (m, 1H), 7.10 (m, 2H), 6.95 (m, 2H), 6.85 (m,
1H), 6.80 (m, 1H), 3.98 (m, 4H), 3.85 (m, 9H), 3.31 (m, 2H), 3.55 (m, 2H), 3.11 (m, 4H), 2.32 (m, 4H), 2.01 (m,
10H), 1.79-1.25 (m, 30H); **C NMR (75 MHz, DMSO-dq): & = 171.3, 170.5, 167.9, 166.9, 163.0, 152.6, 132.6,
128.0, 125.5, 123.3,121.2, 112.4, 77.9, 56.1, 52.7, 40.3, 40.0, 39.8, 36.5, 39.2, 38.9, 38.7, 38.3, 31.8, 28.8, 28.2,
24.9, 23.7, 22.8, 20.7;Cg3HggN11015-5H,0: caled C 54.94, H 7.20, N 11.18; found C 54.37, H 7.01, N 10.57; MS
(ESI, ion polarity positive) m/z : 1331 [M+Na]".

1.1.1.6. Molecular tong 8. Same procedure as described for 2 from 42 (100 mg, 0.29 mmol) and 41 (288 mg,
0.64 mmol), except that after evaporation under reduced pressure, the residue was taken up with CH,Cl, (50
mL). After adding water (30 mL) to the organic layer, the precipitate formed was isolated and successively
washed with several cycles of H,0O, EtOAc, cyclohexane, and Et,0O. After recrystallization from CH3;OH/Et,0,
compound 8 was obtained as a brown solid (250 mg, 72%); mp = 172-174 °C; Rf (EtOAc/cyclohexane, 80/20) =
0.2; 'H NMR (400 MHz, DMSO-dg): & = 10.28 (s, 2H), 9.99 (s, 2H), 9.94 (s, 2H), 7.93 (s, 2H), 7.83 (t, J = 5.0
Hz, 2H), 7.83 (m, 2H), 7.76 (d, J = 8.3 Hz, 2H), 7.39 (d, J = 9.1 Hz, 1H), 7.10 (d, J = 8.8 Hz, 2H), 7.03 (s, 2H),
6.88-6.83 (m, 2H), 4.05 (m, 4H), 3.97 (t, J = 5.2 Hz, 2H), 3.86 (s, 6H), 3.05 (m, 4H), 2.31 (t, J = 6.3 Hz, 2H),
2.26 (t, J = 6.5 Hz, 2H), 2.01 (s, 6H), 2.04-1.96 (m, 4H), 1.66 (m, 2H), 1.57 (m, 2H), 1.44-1.35 (m, 26H); **C
NMR (75 MHz, DMSO-dg): & =171.6, 171.4, 170.5, 168.0, 163.1, 155.2, 153.9, 152.6, 148.0, 135.9, 132.6,
128.2, 126.1, 124.7, 123.3, 121.2, 121.0, 115.6, 112.9, 112.4, 106.7, 105.2, 78.0, 67.2, 66.9, 56.2, 52.7, 38.3,
32.1, 31.9, 28.8, 28.2, 251, 25.0, 23.8, 22.8; IR (neat): v = 3250, 1642, 1490, 1247, 1161 cm™;
CeoHgaN11016-4H,0: caled C 56.01, H 7.14, N 11.98; found C 56.01, H 6.57, N 12.11; MS (ESI, ion polarity
positive) m/z : 1237 [M+Na]".

1.1.1.7. Molecular tong 9. Same procedure as described for 2 from 27 (60 mg, 0.14 mmol) and 41 (142 mg, 0.31
mmol), except that after evaporation under reduced pressure, the residue was taken up with CH,Cl,, (50 mL).
The organic layer washed with water (2 x 30 ml) and 10% aqueous citric acid (2 x 30 mL), leading to the
formation of a precipitate. The solid was filtered and was successively washed with several portions of H,0,
EtOAc, cyclohexane, and Et,0O. After purification by reverse phase preparative HPLC (H,O/CH;OH, 47:53 +
0.05% CF;COOH), the trifluoroacetic salt of 9 was obtained as a white solid (168 mg, 93%); mp = 158-160 °C;
Rf (CH,CI,/CH;0H, 90/10 + 2% NH,OH).= 0.3; *H NMR (400 MHz, DMSO-dg): & =10.82 (s, 1H), 10.28 (s,
2H), 9.99 (s, 2H), 9.96 (s, 2H), 8.93 (bs, 2H), 8.40 (s, 1H), 7.96 (m, 2H), 7.92 (bss, 2H), 7.74 (m, 2H), 7.68 (m,
1H), 7.18 (s, 2H), 7.11 (m, 2H), 6.98 (d, J = 7.3 Hz, 1H), 6.86 (d, J = 8.1 Hz, 2H), 4.35 (bs, 2H), 4.13 (m, 2H),
4.04 (m, 4H), 3.85 (s, 6H), 3.06 (m, 4H), 2.66 (bs, 3H), 2.33 (t, J = 6.3 Hz, 2H), 2.28 (t, J = 6.5 Hz, 2H), 2.08
(m, 2H), 2.01 (s, 6H), 1.99 (m, 2H), 1.64-1.57 (m, 4H), 1.43-1.31 (m, 26H); *C NMR (100 MHz, DMSO- dg): &
=172.0, 1715, 1714, 170.6, 168.0, 167.0, 163.1, 152.7, 148.7, 132.7, 132.3, 131.6, 128.7, 123.5, 123.4, 123.0,
121.3,121.1, 121.0, 118.8, 116.6, 112.5, 112.4, 106.8, 78.0, 68.2, 67.4, 67.0, 56.2, 52.7, 51.1, 50.0, 38.5, 38.4,
38.2, 38.1, 32.8, 32.1, 31.9, 31.8, 29.8, 28.8, 28.2, 25.0, 24.7, 23.8, 23.3, 22.8; IR (neat): 3260, 2978, 1632,
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1494, 1250, 1159. cm™; CgHggNgO1,-2.5H,0-2CF;COOH: calcd C 51.93, H 6.13, N 10.85; Found C 51.72, H
6.43, N 11.52; ; MS (ESI, ion polarity positive) m/z : 1285 [M+H]".

1.1.1.8. Molecular tong 10. Same procedure as described for 2 from 29 (149 mg, 0.25 mmol) and 41 (245 mg,
0.54 mmol), except that after evaporation under reduced pressure, the residue was taken up in CH,Cl, (50 mL)
and successively washed with water (2 x 30 mL), 10% aqueous citric acid (2 x 30 mL) and 10% aqueous K,CO:s.
After drying over MgSO, and concentration under reduced pressure, the solid obtained was recrystallized from
CH,CI,/Et,0 to afford 10 as a light yellow solid (217 mg, 61%); mp = 178-180 °C; Rf (EtOAc/CH,Cl,, 80/20) =
0.3;'H NMR (400 MHz, CDCl5): & = 11.70 (bs, 2H), 11.17 (bs, 2H), 9.64 (s, 1H), 8.90 (s, 2H), 8.62 (s, 1H), 8.31
(bs, 2H), 7.94 (s, 2H), 7.55 (d, J = 9.2 Hz, 1H), 7.36-7.31 (m, 5H), 6.92-6.88 (m, 5H), 5.97 (bs, 1H), 5.86 (bs,
1H), 5.65 (m, 2H), 5.14 (s, 2H), 4.83 (m, 2H), 4.05 (m, 2H), 3.96 (m, 8H), 3.57 (m, 4H), 3.19 (s, 2H), 3.09 (m,
4H), 2.59 (m, 4H), 2.29-2.33 (m, 4H), 2.17 (s, 6H), 2.12-2.05 (m, 4H), 1.80 (m, 2H), 1.71 (m, 2H), 1.44-1.36 (m,
26H); *C NMR (100 MHz, CDCl,): § = 169.2, 156.5, 155.7, 155.1, 153.6, 147.9, 136.5, 133.0, 131.8, 128.9,
128.5,128.1, 128.0, 126.1, 125.1, 123.9, 122.6, 117.9, 117.0, 116.6, 112.0, 106.2, 105.4, 79.9, 67.5, 67.3, 66.7,
62.3,56.5, 53.1, 52.2, 44.1, 39.3, 39.2, 33.8, 32.6, 29.1, 29.0, 28.4, 25.0, 24.4, 22.2; IR (neat): 3329, 1653, 1537,
1244, 1153 cm™; C74HgeN13019-5H,0: caled C 56.80, H 7.04, N 11.64; Found C 56.88, H 6.51, N 11.42; MS
(ESI, ion polarity positive) m/z : 1497 [M+Na]".

1.1.1.9. Molecular tong 11. A solution of 10 (50 mg, 0.03 mmol) and Pd/C (7.5 mg, 15% mass) in CHs;OH (4
mL) was stirred at room temperature under hydrogen atmosphere for 18 h. The solution was filtered through a
pad of Celite, and the filtrate was evaporated under reduced pressure to afford 11 as a light green solid (164 mg,
999%); mp = 158-160 °C; *H NMR (400 MHz, DMSO-dg): 8 = 10.28 (bs, 2H), 10.01 (bs, 2H), 9.95 (s, 2H), 9.84
(bs, 1H), 8.67 (s, 1H), 7.95 (s, 2H), 7.85 (m, 2H), 7.76 (m, 2H), 7.65 (d, J = 8.4 Hz, 1H), 7.28 (s, 1H), 7.17 (s,
1H), 7.08 (m, 2H), 6.96, (d, J = 8.1 Hz, 1H), 6.83 (m, 2H) 4.16 (m, 2H), 4.03 (m, 4H), 3.85 (s, 6H), 3.17 (s, 2H),
3.05 (m, 4H), 2.57 (m, 8H), 2.37 (m, 2H), 2.27 (m, 2H), 2.14 (m, 2H), 2.01 (s, 6H), 1.98 (m, 2H), 1.66 (m, 2H),
1.57 (m, 2H), 1.37 (m, 26H); *C NMR (100 MHz, DMSO-dg): & = 171.4, 171.1, 170.5, 168.0, 162.9, 156.1,
155.2, 147.5, 132.6, 131.4, 128.5, 125.4, 123.3, 123.2, 121.3, 121.0, 116.4, 115.0, 112.4, 106.3, 105.6, 78.0,
67.9, 67.0, 61.7, 56.2, 53.0, 52.7, 51.2, 38.3, 31.9, 31.7, 28.8, 28.2, 25.0, 23.8, 22.8; IR (neat):. 3383, 1936,
1692, 1641.cm™; CgsHgsN130417-5H,0: caled C 55.41, H 7.27, N 12.73; Found C 55.28, H 6.57, N 12.37; MS
(ESI, ion polarity positive) m/z : 1341 [M+H]".

1.1.1.10.Molecular tong 12. Same procedure as described for 11 from 43 (46 mg, 0.03 mmol) and Pd/C (6.9 mg,
15% mass) in CH;OH (5 mL) except that the reaction was stirred for 48 h at room temperature. After
purification by reverse phase preparative HPLC (H,O/CH3OH, 47:53 + 0.05% CF;COOH), the trifluoroacetic
salt of 12 was obtained (38 mg, 92%); mp = 158-160 °C; *H NMR (400 MHz, DMSO-dg): & = 9.97 (s, 2H), 7.95
(m, 2H), 7.90 (t, J = 5.8 Hz, 1H), 7.85 (t, J = 5.5 Hz, 1H), 7.75 (t, = 7.0 Hz, 2H), 7.65 (d, J = 8.9 Hz, 1H), 7.55
(s, 1H), 7.17 (s, 2H), 7.10 (d, J = 9.0 Hz, 2H), 6.95 (dd, J = 8.7, 1.8 Hz, 1H), 6.85 (m, 2H) 4.06-4.01 (m, 6H),
3.86 (s, 6H), 3.06 (m, 4H), 2.80 (m, 2H), 2.74-2.70 (m, 2H), 2.33-2.26 (m, 4H), 2.06-1.96 (m, 10H), 1.87 (m,
2H), 1.67-1.59 (m, 2H), 1.58-1.56 (m, 2H), 1.38 (m, 26H); *C NMR (400 MHz, DMSO-dg): & = 171.5, 171.4,
170.6, 168.0, 163.1, 156.5, 155.6, 155.2, 152.6, 134.6, 132.6, 128.4, 127.9, 127.7, 123.4, 123.3, 121.3, 121.0,
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115.9, 112.4, 106.0, 105.2, 78.0, 67.1, 67.0, 66.4, 59.7, 56.2, 52.7, 39.1, 38.3, 32.0, 31.9, 31.8, 28.8, 28.2, 27.6,
26.9, 25.0, 23.8, 22.8; IR (neat): 3343, 2924, 1632, 1495, 1174.cm™; Cg3HgoN1,016-2CF;COOH-1H,0: calcd C
51.99, H 6.19, N 10.26; Found C 51.68, H 6.28, N 9.90; MS (ESI, ion polarity positive) m/z : 1257 [M+H]",
1279 [M+Na]"

1.1.1.11.Molecular tong 13. Same procedure as described for for 2 from 31 (120 mg, 0.29 mmol) and 41 (288
mg, 0.64 mmol), except that after evaporation under reduced pressure, the residue was taken up in CH,CI, (50
mL). Then, the organic layer was washed with water (100 mL) with precipitation of a solid that was isolated and
washed successively with several cycles of H,0, EtOAc, cyclohexane, and Et,O. The crude product obtained
was purifed by reverse phase preparative HPLC (H,O/CH30H, 42:58 + 0.1% CF;COOH). The trifluoroacetic
salt of 13 was obtained as a white solid (322 mg, 86%); mp = 168-170 °C; Rf = (CH,CI,/CH;0H, 90/10 + 2%
NH,OH) = 0.3; *H NMR (400 MHz, DMSO-de): & = 10.27 (bs, 2H), 9.99 (s, 2H), 9.93 (s, 2H), 7.95 (d, J = 5.0
Hz, 2H), 7.83 (m, 2H), 7.74 (m, 2H), 7.65 (d, J = 8.7 Hz, 1H), 7.56 (s, 1H), 7.17 (s, 2H), 7.10 (d, J = 8.7 Hz,
2H), 6.95 (d, J = 9.5 Hz, 1H), 6.85 (m, 2H), 4.07-4.02 (m, 6H), 3.85 (s, 6H), 3.05 (m, 4H), 2.97 (m, 2H), 2.69
(m, 8H), 2.33-2.25 (m, 4H), 2.05-1.97 (m, 4H), 2.01 (s, 6H), 1.91 (m, 2H), 1.65 (m, 2H), 1.57 (m, 2H), 1.38 (m,
26H); °C NMR (100 MHz, DMSO-dq): & = 171.6, 170.5, 167.9, 162.9, 156.5, 155.4, 152.7, 134.5, 132.6, 128.4,
128.0, 127.5, 123.3, 121.2, 116.1, 112.4, 105.9, 78.0, 67.3, 66.9, 56.7, 56.1, 52.7, 42.7, 38.2, 31.9, 31.7, 28.8,
28.2, 27., 245, 244, 238, 228, 225 IR (neat). 2939, 1632, 1494, 1151 cm™;
CesHgaN11014-2CF3COOH-4H,0: calcd C 52.30, H 6.56, N 9.37; Found C 52.32, H 6.32, N 9.48; MS (ESI, ion
polarity positive) m/z : 1284 [M+H]".

1.1.1.12.Molecular tong 14. Same procedure as described for 11 from 44 (49 mg, 0.038 mmol) and Pd/C (7.4
mg,15% mass) in CH;OH (0.7 mL) except that the reaction was heated at 50 °C and hydrogenated under a
pressure of 10 bar over 3 min. Compound 14 was obtained as a white solid (15 mg, 32%); mp = 156-158 °C; *H
NMR (400 MHz, DMSO-dg): 6 = 10.00 (bs, 2H), 7.95, (s, 2H), 7.86 (m, 2H), 7.81 (s, 1H), 7.75 (m, 2H), 7.71 (s,
1H), 7.27 (s, 1H), 7.22 (s, 1H), 7.10 (m, 2H), 7.01 (d, J = 8.8 Hz, 1H), 6.84 (m, 2H), 4.08 (m, 8H), 3.85 (s, 6H),
3.05 (m, 4H), 2.33 (m, 4H), 2.06 (m, 4H), 2.01 (s, 6H), 1.68 (m, 2H), 1.56 (m, 2H), 1.38 (m, 26H); *C NMR
(400 MHz, DMSO-dg): 6 = 171.9, 171.3, 168.0, 167.7, 157.2, 154.7, 152.9, 152.5, 136.2, 132.8, 132.2, 129.9,
128.8, 123.4, 121.3, 120.5, 121.0, 122.5, 116.6, 112.6, 105.9, 78.3, 67.3, 56.3, 53.0, 44.7, 38.4, 32.0, 31.9, 28.2,
24.5, 23.8, 22.7; IR (neat): 3275, 1633, 1493, 1248, 1159 cm™; CeiHgsN1;1O16-4H,0: caled C 56.33, H 7.22, N
11.85; Found C 56.25, H 6.96, N 11.58; MS (ESI, ion polarity positive) m/z : 1228 [M+H]".

1.1.1.13.Molecular tong 15. Same procedure as described for 2 from 39 (60 mg, 0.14 mmol) and 41 (142 mg,
0.31 mmol), except that after evaporation under reduced pressure, the residue was taken up with a 1:1 mixture of
EtOAC/THF (50 mL). The organic layer was washed with water (2 x 30 mL) and 10% aqueous K,CO; (2 x 30
mL) with precipitation of a solid that was isolated and washed successively with several cycles of H,0, EtOAc,
Et,0, and dried over P,Os under vacuum. Compound 15 was obtained as a light yellow solid (120 mg, 52%); mp
= 222-224 °C; "H NMR (400 MHz, DMSO-dg): & = 9.96 (bs, 2H), 8.06 (s, 1H), 8.00 (s, 1H), 7.85 (m, 2H), 7.75
(m, 2H), 7.69 (s, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.20 (s, 1H), 7.17 (s, 1H), 7.04 (m, 2H), 6.93 (d, J = 8.0 Hz, 1H),
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6.50 (bs, 1H), 6.31 (bs, 1H), 4.45 (bs, 2H), 4.09 (m, 2H), 4.03 (m, 2H), 3.91 (m, 2H), 3.85 (s, 6H), 3.03 (m, 4H),
2.34-2.25 (m, 4H), 2.02 (m, 10H), 1.59 (m, 2H), 1.48 (m, 2H), 1.37-1.26 (m, 26H); *C NMR (100 MHz,
DMSO-ds): & = 171.4, 168.0, 157.3, 157.0, 155.0, 152.5, 134.9, 132.6, 128.8, 127.4, 123.0, 122.7, 121.8, 121.6,
116.2, 112.2, 105.6, 77.7, 67.0, 56.1, 53.2, 40.6, 38.5, 32.7, 31.9, 28.2, 25.0, 23.8, 22.9; IR (neat): 3454, 3306,
1633, 1494, 1248, 1162 cm™; Cg,Hg7N13046-3.5H,0: calcd C 55.84, H 7.12, N 13.66; Found C 55.70, H 6.85, N
13.37; MS (ESI, ion polarity negative) m/z : 1269 [M-H]".

1.1.1.14.Molecular tong 43. Same procedure as described for 2 from 33 (70 mg, 0.13 mmol) and 41 (135 mg,
0.29 mmol), except that after evaporation under reduced pressure, the residue was taken up with CH,Cl, (50 mL)
and successively washed with water (2 x 30 mL), 10% aqueous citric acid (2 x 30 mL) and brine (2 x 30 mL).
After drying over Na,SQO,, and concentrated under reduced pressure, the crude product was purified by reverse
phase preparative HPLC (H,O/CH50H, 30:70 + 0.1% CF;COOH). Compound 43 was obtained as a yellow solid
(322 mg, 86%); mp = 170-172 °C; Rf (CH,Cl,/CH;OH, 90/10 + 2% NH,OH) = 0.3; *H NMR (400 MHz, 323K,
CD;0D): & = 8.02 (s, 2H), 7.75-7.72 (m, 3H) 7.55 (d, J = 8.4 Hz, 1H), 7.37-7.26 (m, 5H), 7.06-7.03 (m, 4H),
6.92 (d, J = 6.5 Hz, 1H), 5.13 (s, 2H) 4.18 (s, 2H), 4.16 (m, 2H), 4.07 (m, 4H), 3.93 (s, 6H), 3.22-3.17 (m, 4H),
2.44-2.39 (m, 4H), 2.10 (m, 4H), 2.07 (s, 6H), 1.84-1.80 (m, 2H), 1.79-1.66 (m, 2H), 1.56-1.44 (m, 26H); **C
NMR (100 MHz, 323K, CD;0D): 6 = 175.5, 172.9, 172.8, 171.5, 165.5, 165.4, 159.5, 158.2, 155.7, 138.2,
137.3, 134.2, 133.5, 129.9, 129.4, 128.9, 128.7, 126.9, 125.1, 124.4, 121.2, 117.9, 113.5, 112.7, 107.3, 90.1,
80.8, 80.2, 68.9, 68.4, 67.8, 57.0, 54.7, 53.4, 40.0, 39.7, 33.8, 33.7, 33.1, 32.3, 29.9, 28.7, 26.6, 26.5, 23.9, 23.6;
IR (neat): 2934, 1629, 1495, 1250, 1164 cm™; C7,Hg;N1,045-5H,0: caled C 57.75, H 6.91, N 10.44; Found C
57.60, H 6.48, N 10.95; MS (ESI, ion polarity positive) m/z : 1409.1 [M+Na]".

1.1.1.15.Molecular tong 44. Same procedure as described for 2 from 37 (114 mg, 0.23 mol) and 41 (225 mg,
0.51 mmol), except that after evaporation under reduced pressure, the residue was taken up with CH,CI, (50 mL)
and successively washed with water (2 x 30 mL), 10% aqueous citric acid (2 x 30 mL) and 10% aqueous
NaHCO;. After drying over Na,SO, , and concentrated under reduced pressure, the crude product was purified
by chromatography on silica gel column (EtOAc/CH;OH, 90:10). to yield 44 as a light yellow solid (198 mg,
65%); mp = 151-153 °C; Rf (EtOACc/CH30H, 80/20) = 0.5; *H NMR (400 MHz, DMSO-dg): & = 10.28 (bs, 2H),
10.02 (bs, 2H), 9.96 (s, 2H), 7.94, (s, 2H), 7.85 (m, 2H), 7.76 (dd, J = 2.1, 8.8 Hz, 2H), 7.67 (t, J = 5.5 Hz, 1H),
7.64 (d, J = 9.0 Hz, 1H), 7.51 (s, 1H), 7.39-7.33 (m, 5H), 7.17 (s, 2H), 7.09 (d, J = 8.9 Hz, 2H), 6.94 (dd, J =
1.9, 8.5 Hz, 1H), 6.85 (d, J = 8.3 Hz, 2H), 5.08 (s, 2H), 4.30 (d, J = 5.6 Hz, 2H), 4.04 (m, 6H), 3.85 (s, 6H), 3.05
(m, 4H), 2.32-2.26 (m, 4H), 2.01 (s, 6H), 1.98 (m, 4H), 1.65 (m, 2H), 1.55 (m, 2H), 1.38 (m, 26H); *C NMR
(100 MHz, DMSO- dg): 6 = 171.6, 171.4, 170.6, 168.0, 163.1, 156.7, 156.4, 155.3, 155.0, 152.7, 137.3, 134.8,
132.7, 128.7, 128.4, 127.8, 127.7, 126.3, 125.6, 123.4, 123.1, 121.3, 121.0, 116.0, 112.4, 106.0, 105.1, 78.0,
67.1, 67.0, 65.4,56.2, 52.7, 39.5, 38.4, 32.0, 31.9, 28.8, 28.2, 25.0, 24.9, 23.8, 22.9; IR (neat): 3268, 2932, 1634,
1493, 1247, 1159 cm™; CgoHgyN1;015-1.5H,0: calcd C 59.64, H 6.83, N 11.09; Found C 59.40, H 6.51, N 11.11;
MS (ESI, ion polarity negative) m/z : 1360.9 [M-H]".
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1.1.2.  Synthesis of naphthalene scaffolds 17-39 and 42

1.1.2.1. 3-Bromo-naphthalene-2,7-diol 17 [27-28]. Bromine (1.28 mL, 25 mmol) in acetic acid (10 mL) was
added dropwise to a solution of naphtalene-2,7-diol (2 g, 12.5 mmol) in acetic acid (30 mL) over 1.5 h. The
mixture was heated in an oil bath for 15 min and H,O (8 mL) and Sn powder (3.08 g, 25.96 mmol) were
successively added to the reaction mixture. After stirring at 80 °C for 24 h, the mixture was cooled to room
temperature, Sn was removed by filtration over a Buchner funnel. The filtrate was diluted with ice-cold water
(150 mL) and was extracted with EtOAc (3 x 100 mL). The combined organic layers were dried over Na,SO,,
filtered and after evaporation of the solvent under reduced pressure, the crude product was purified by
chromatography on a silica gel column (EtOAc/cyclohexane, 20:80) to furnish 17 as a light pink solid (2.56 g,
86%). Rf (EtOAc/cyclohexane: 40/60) = 0.5; mp = 184-186 (litt. 190-191 °C [28]). *H NMR (300 MHz, DMSO-
de): 6 = 10.36 (bs, 1H, OH), 9.72 (bs, 1H, OH), 7.98 (s, 1H), 7.59 (d, J = 8.4 Hz, 1H), 7.02 (bs, 1H), 6.88 (m,
2H); °C NMR (75 MHz, CD;0D): & = 157.2, 153.3, 137.1, 132.8, 129.4, 125.7, 117.3, 110.1, 109.7, 108.3; IR
(neat): v = 3218, 1200 cm™; MS (APCI") m/z: 238 [M-H]

1.1.2.2. Benzyl 4-[[7-(4-benzyloxy-4-oxo-butoxy)-6-bromo-2-naphthyljoxy]butanoate 18. A solution of 17 (827
mg, 3.46 mmol), K,CO; (1.19 g, 8.65 mmol) and benzyl 4-bromobutanoate (2.67 g, 10.38 mmol) in anhydrous
DMF (50 mL) was stirred for 24 h at 50 °C. DMF was evaporated under reduced pressure and the residue was
redissolved in EtOAc (200 mL). The organic phase was successively washed with 10 % aqueous citric acid (50
mL), 10 % aqueous K,CO3 (50 mL), water (100 mL) and brine (100 mL). The organic layer was dried over
Na,SO,, filtered and concentrated under reduced pressure. The crude product was purified by flash
chromatography on a silica gel column (cyclohexane/EtOAc, 90:10) to afford 18 as a white solid (1.76 g, 86%).
Rf (EtOAc/cyclohexane, 25/75) = 0.3; mp = 61-62 °C. *H NMR (400 MHz, CDCl,): & = 7.94 (s, 1H), 7.56 (d, J
= 9.5 Hz, 1H), 7.31-7.34 (m, 10H), 6.97-7.01 (m, 3H), 5.15 (s, 4H), 4.16 (t, J = 6.2 Hz, 2H), 4.10 (t, J = 6.0 Hz,
2H), 2.71 (t, J = 7.3 Hz, 2H), 2.63 (t, J = 7.3 Hz, 2H), 2.29-2.18 (m, 4H); *C NMR (100 MHz, CDCly): & =
173.0, 157.5, 153.2, 135.9, 134.8, 131.9, 128.5, 128.2, 124.9, 124.9, 117.2, 110.8, 106.9, 105.9, 67.6, 66.7, 66.3,
30.8, 30.7, 24.6, 24.4; IR (neat): v = 3218, 2947, 1718, 1621, 1382, 1209, 1157, 1037, 965, 739, 696. em™;
CaH31BrOg : caled C 64.98, H 5.28; Found C 64.86, H 5.38; MS (ESI, ion polarity positive) m/z: 614 [M+Na]".

1.1.2.3. Ethyl 4-[[6-bromo-7-(4-ethoxy-4-oxo-butoxy)-2-naphthyl]oxy]butanoate 19. Same procedure as
described for 18 from the reaction of 17 ( 1.5 g, 6.27 mmol) and ethyl 4-bromobutanoate (3.7 g, 18.81 mmol)
except that the crude product obtained was recrystallized from EtOAc/petroleum ether to give a white solid (2.4
g, 82%); Rf (EtOAc/cyclohexane, 30/70) = 0.4; mp = 64-66 °C. *H NMR (300 MHz, CDCl;): & = 7.86 (s, 1H),
7.49 (d, J = 9.1 Hz, 1H), 6.96-6.90 (m, 3H), 4.12-4.01 (m, 8H), 2.55 (t, J = 7.2 Hz, 2H), 2.48 (t, J = 7.2 Hz, 2H),
2.17-2.07 (m, 4H), 1.19 (t, J =7.2 Hz, 6H); *C NMR (75 MHz, CDCl5): § = 173.2, 157.5, 153.2, 134.8, 131.8,
128.2, 124.8, 117.9, 110.7, 106.8, 105.8, 67.7, 66.7, 60.4, 30.8, 30.7, 24.6, 24.4, 14.2; IR (neat): v= 1729, 1205,
1172. cm™; C,,H,/BrOg : calcd C 56.54, , H 5.82; Found C 56.56, H 5.72; MS (APCI*) m/z: 468.2 [M+H]" .

1.1.2.4. Benzyl 4-[[7-(4-benzyloxy-4-oxo-butoxy)-6-[(2,2-dimethyl-1,3-dioxolan-4-yl)methylamino]-2-
naphthylJoxy]butanoate 20. A Schlenk tube was charged with 18 (100 mg, 0.17 mmol), palladium acetate (4 mg,
17 pmol, 10 mol%), Xantphos (20 mg, 34 pmol, 20 mol%) and potassium carbonate (467 mg, 3.4 mmol). Then,
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under argon atmosphere, dry dioxane (2.3 mL) and (2,2-dimethyl-[1,3]-dioxolan-4-yl)-methylamine (34 pL, 0.25
mmol) were added. The reaction mixture was stirred under argon atmosphere for 15 h at 110 °C. The mixture
was allowed to cool down to room temperature andfiltered through a small pad of silica gel which was washed
with EtOAc (3 x 20 mL). The filtrate was evaporated under reduced pressure and the residue was directly
purified by flash chromatography on silica gel column (CH,CI,,100%) to afford 20 as a yellow oil (76 mg,
70%);'H NMR (400 MHz, CDCls): & = 7.49 (d, J = 8.6 Hz, 1H), 7.35-7.32 (m, 10H), 6.96-6.90 (m, 3H), 6.76 (s,
1H), 5.15 (s, 4H), 4.70 (bs, 1H), 4.47 (m, 1H), 4.17-4.06 (m, 5H), 3.88-3.84 (m, 1H), 3.39 (dd, J = 12.7 and 4.8
Hz, 1H), 3.33 (dd, J =12.7 and 5.3 Hz, 1H ), 2.63 (t, J = 6.8 Hz, 4H), 2.25 (qt, J = 6.5 Hz, 2H), 2.18 (qt, J = 6.5
Hz, 2H), 1.47 (s, 3H), 1.38 (s, 3H); *C NMR (100 MHz, CDCls): & = 173.1, 172.9, 154.6, 147.9, 136.6, 136.0,
135.8,128.5, 128.2, 126.8, 125.3, 116.1, 109.4, 106.8, 104.9, 104.2, 74.3, 67.3, 67.1, 66.7, 66.4, 66.3, 46.2, 31.0,
30.9, 26.8, 25.3, 24.8, 24.6; IR (neat): v = 3423, 1731, 1153.cm™; C3H43NOg : calcd C 71.12, H 6.75, N 2.18;.
Found C 71.05, H 6.79, N 2.14; MS (ESI, ion polarity positive) m/z: 643 [M+H]".

1.1.2.5. 4-[[6-[(2,2-Dimethyl-1,3-dioxolan-4-yl)methylamino]-7-(4-hydroxy-4-oxo-butoxy)-2-naphtyl]
oxy]butanoic acid 21 . A solution of 20 (282 mg, 0.44 mmol) in CH3;OH/EtOAc (1:1, 40 mL) and Pd/C (56 mg,
20% mass) was stirred at room temperature under hydrogen atmosphere for 24 h. The solution was filtered
through a pad of Celite, and the filtrate was evaporated under reduced pressure to afford 21 as a beige solid (201
mg, 99%); mp = 90-92 °C; *H NMR (300 MHz, CD;0D): &=7.46 (d , J = 9.0 Hz,1H), 7.03 (d, J = 2.1 Hz, 1H),
7.02 (s, 1H), 6.89 (dd J = 8.7 and 2.4 Hz, 1H), 6.79 (s, 1H), 4.45 (m, 1H), 4.03-4.17 (m, 5H), 3.84 (dd, J = 12.7
and 6.2 Hz, 1H), 3.23-3.36 (m, 2H), 2.48-2.53 (m, 4H), 2.16 (qt, J = 6.6 Hz, 2H), 2.08 (qt, J = 6.6 Hz, 2H), 1.46
(s, 3H), 1.36 (s, 3H); *C NMR (75 MHz, CD30D): § = 175.8, 154.4, 147.8, 136.5, 128.3, 126.3, 125.2, 115.4,
109.0, 106.4, 104.5, 103.8, 74.2, 66.9, 66.7, 66.5, 45.5, 30.3, 25.7, 24.5, 24.3, 24.0; IR (neat): v = 2918, 1703,
1248.cm™; C,yH3NOg : calcd C 62.46, H 6.77, N 3.04; Found C 62.13, H 6.63, N 2.90; MS (APCI™) m/z: 462
[M+H]".

1.1.2.6. Benzyl 4-[[6-amino-7-(4-benzyloxy-4-oxo-butoxy)-2-naphthyl]oxy]butanoate 22. A Schlenk tube was
charged with 18 (500 mg, 0.85 mmol), palladium acetate (19 mg, 8.5 umol, 10 mol%), Xantphos (98 mg, 17
pmol, 20 mol%), and potassium carbonate (2.34 g, 17 mmol). Then, under argon atmosphere, dry dioxane (11.5
mL) and benzophenone imine (213 pL, 1.27 mmol) were added. The reaction mixture was stirred, under argon
atmosphere, for 15 h at 110 °C. The mixture was allowed to cool down to room temperature, then filtered
through a small pad of silica gel which was washed with EtOAc (3 x 50 mL). The filtrate was evaporated under
reduced pressure. To the resulting crude imine dissolved in dioxane (7.5 mL) was successively added methanol
(27.5 mL), NaOAc-3H,0 (428 mg, 3.54 mmol), and NH,OH-HCI (171 mg, 2.56 mmol). The mixture was stirred
for 6 h at room temperature and after evaporation under reduced pressure, the crude product was purified by
flash chromatography on a silica gel column (cyclohexane/EtOAc, 80:20) to afford compound 22 as a light pink
solid (273 mg, 62%); Rf = (cyclohexane/EtOAc, 70/30) = 0.3; mp = 87-89 °C; 'H NMR (300 MHz, CDCl5): & =
7.37 (d, J = 8.7 Hz, 1H), 7.26 (m, 10H), 6.91 (s, 1H), 6.83-6.87 (m, 3H), 5.07 (s, 4H), 4.08 (t, J = 6.0 Hz, 2H),
3.99 (t, J = 6.0 Hz, 2H), 2.58-2.52 (m, 4H), 2.19-2.07 (m, 4H); *C NMR (75 MHz, CDCl,): & = 173.2, 173.1,
154.9, 148.3, 136.0, 135.9, 134.9, 129.2, 128.6, 128.3, 128.2, 126.8, 125.1, 116.3, 109.3, 106.7, 105.4, 67.1,
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66.7, 66.5, 66.3, 31.2, 31.0, 24.8, 24.6; IR (neat): v = 3367, 1725, 1160. cm™; C3,H33NO4-0.15H,0 : calcd C
72.47,H 6.34, N 2.60; Found C 72.15, H 6.14, N 2.60; MS (APCI*) m/z: 528 [M+H]".

1.1.2.7. Ethyl 4-[[6-amino-7-(4-benzyloxy-4-oxo-butoxy)-2-naphthylJoxy]butanoate 23. Same procedure as
described for 22 from 19 (600 mg, 1.28 mmol) and benzophenone imine (322 pL, 1.92 mmol) in dry dioxane (13
mL) to afford 23 as a pink solid (264 mg, 51%); Rf (cyclohexane/EtOAc: 70/30) = 0.2; mp = 72-74 °C; 'H NMR
(300 MHz, CDCl3): 6 = 7.36 (d, J = 8.7 Hz, 1H), 6.88-6.83 (m, 4H), 4.11-4.03 (m, 6H), 3.98 (t, J = 6.0 Hz, 2H),
3.70 (bs, 2H), 2.50-2.44 (m, 4H), 2.18-2.02 (m, 4H), 1.18 (t, J = 7.1 Hz, 6H); *C NMR (75 MHz, CDCls): & =
173.3, 173.2, 154.9, 148.2, 134.7, 134.0, 129.2, 128.2, 126.7, 124.9, 116.2, 109.4, 106.6, 105.4, 67.1, 66.7, 60.5,
60.3, 31.1, 30.9, 29.6, 24.7, 24.6, 14.2; IR (neat): v = 3454, 3361, 1722, 1616, 1515, 1162. cm™;
CyHp9NOg-0.15H,0 : calcd C 65.49, H 7.24, N 3.47; Found C 65.46, H 7.24, N 3.31; MS (APCI") m/z: 404
[M+H]".

1.1.2.8. Benzyl 4-[[7-(4-benzyloxy-4-oxo-butoxy)-6-[(2-chloroacetyl)amino]-2-naphthyl]

oxy]butanoate 24. To a solution of compound 22 (100 mg, 0.19 mmol) in dry CH,Cl, (2 mL) was added EtsN
(31.5 pL, 0.22 mmol). The solution was stirred at 0 °C for 10 min, and chloroacetyl chloride (18 pL, 0.22
mmol), dissolved in dry CH,CI, (1 mL) was then added dropwise. After stirring the reaction for 2 h at room
temperature, the organic layer was successively washed with 10% aqueous KHSO,4 (3 x 5 mL), and brine (3 x 5
mL). The organic phase was dried over Na,SQ,, filtered and concentrated under reduced pressure. The crude
product was purified by flash chromatography on silica gel column (CH,CI,, 100%) to yield 24 as a pink solid
(91 mg, 80%); Rf (CH,Cl,) = 0.3; mp = 96-98 °C. 'H NMR (300 MHz, CDCly): & = 9.07 (s, 1H), 8.65 (s, 1H),
7.59 (d, J = 8.6 Hz, 1H), 7.24 (m, 10H), 6.93 (s, 1H), 6.91 (m, 2H), 5.06 (s, 4H), 4.16 (s, 2H), 4.12 (t, J = 6.0 Hz,
2H), 4.02 (t, J = 6.0 Hz, 2H), 2.59 (t, J = 7.2 Hz, 2H), 2.55 (t, J = 7.1 Hz, 2H), 2.23-2.07 (m, 4H); **C NMR (75
MHz, CDCly): & = 173.1, 172.9, 163.6, 156.9, 147.5, 131.9, 129.3, 128.6, 128.3, 128.2, 128.1, 124.8, 123.9,
117.0, 116.9, 106.1, 105.3, 67.4, 66.7, 66.5, 66.3, 43.3, 30.9, 30.8, 24.7, 24.5 ; IR (neat): v = 3379, 1724, 1672,
1548, 1243, 1156. cm™; C3,H3,CINO;-0.25H,0: calcd C 67.10, H 5.73, N 2.30; Found C 67.13, H 5.59, N 2.18;
MS (ESI, ion polarity positive) m/z: 626 [M+Na]".

1.1.2.9. Ethyl 4-[[7-(4-benzyloxy-4-oxo-butoxy)-6-[(2-chloroacetyl)amino]-2-naphthyl]

oxy]butanoate 25. Same procedure as described for 24 from 23 (260 mg, 0.64 mmol) and chloroacetyl chloride
(102 pl, 1.28 mmol) in dry CH,CI, (2 mL). The crude product was purified by flash chromatography on silica
gel column (cyclohexane/EtOAc, 80:20) to yield compound 25 as a light green solid (230 mg, 75%); Rf
(cyclohexane/EtOAc: 80/20) = 0.32; mp = 78-80 °C; *H NMR (300 MHz, CDCl,): § = 9.16 (s, 1H), 8.73 (s, 1H),
7.67 (d, J =9.1 Hz, 1H), 7.01 (d, J = 10.0 Hz, 3H), 4.25 (s, 2H), 4.22-4.07 (m, 8H), 2.62-2.52 (m, 4H), 2.29-2.14
(m, 4H), 1.26 (t, J = 7.1 Hz, 6H); *C NMR (75 MHz, CDCls) : & = 173.2, 173.0, 163.5, 156.9, 147.5, 131.9,
129.3, 124.8, 123.9, 116.8, 106.1, 105.2, 67.5, 66.7, 60.6, 60.4, 43.3, 30.8, 30.7, 24.6, 24.4, 14.2; IR (neat): v =
3378, 1725, 1666, 1543. cm'™; CyyH3CINO;: calcd C 60.06, H 6.30, N 2.92; Found C 60.26, H 6.32, N 2.95;
MS (APCI") m/z: 480 [M+H]".

4.1.2.10.Benzyl 4-[[7-(4-benzyloxy-4-oxo-butoxy)-6-[[2-(methylamino)acetyl]amino]-2-naphthyl]oxy]butanoate
26. To a solution of compound 24 (180 mg, 0.3 mmol) in dry DMF (8 mL) were added NH,CH3; HCI (304 mg,
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4.5 mmol) and Et;N (668 pL, 4.8 mmol). The mixture was stirred for 48 h at room temperature. After removal
of the solvent under reduced pressure, the residue was dissolved in EtOAc (15 mL) and washed successively
with 10 % aqueous citric acid (2 x 5 mL), saturated NaHCO3 (2 x 5 mL), and brine (10 mL). The organic layer
was dried over Na,SQ,, filtered and concentrated under reduced pressure. The crude product was purified by
flash chromatography on silica gel column (CH,CI,, 100% to CH,CI,/CH;OH, 100:1) to afford26 as a yellow
solid (105 mg, 60%); Rf (CH,Cl,/CH3OH, 20/1) = 0.23; mp = 80-82 °C; *H NMR (300 MHz, CDCl;) : § = 9.89
(s, 1H), 8.71 (s, 1H), 7.59 (d, J = 9.7 Hz, 1H), 7.27 (m,10H), 6.92 (s, 1H), 6.89 (m, 3H), 5.07 (s, 4 H), 4.10 (t, J
= 5.9 Hz, 2H), 4.02 (t, J = 6.0 Hz, 2H),3.29 (s, 2H), 2.63 (t, J = 7.3 Hz, 2H), 2.55 (t, J = 7.3 Hz, 2H), 2.40 (s,
3H), 2.23-2.07 (m, 4H); *C NMR (75 MHz, CDCl,) : 6 = 173.1, 172.9, 169.4, 156.6, 147.8, 135.7, 131.5, 129.2,
128.6,128.4, 125.6, 124.3, 116.6, 106.1, 105.1, 66.9, 66.6, 66.4, 66.3, 55.3, 36.7, 30.9, 30.7, 24.7; IR (neat):
2928, 1992, 1730, 1149 cm™; CysHagN,0;-0.3H,0:calcd C 69.59, H 6.45, N 4.64; Found C 69.51, H 6.10, N
4.40; MS (APCI*) m/z: 599 [M+H]".

4.1.2.11.4-[[7-(4-Hydroxy-4-oxo-butoxy)-6-[ [2-(methylamino)acetyl]amino]-2-naphthyl] oxy] butanoic acid 27.
Same procedure as described for 21 from 26 (105 mg, 0.18 mmol) and Pd/C (16 mg, 15% mass) in CH3;OH (10
mL) to afford 27 as a white solid (61 mg, 84%); Rf (CH,Cl,/CH;OH, 20/1)= 0.23; mp = 72-74 °C; *H NMR (300
MHz, DMSO-dg): & = 9.95 (s, 1H), 8.57 (s, 1H), 7.67 (d, J = 8.9 Hz, 1H), 7.30 (s,1H), 7.19 (d, J = 2.3 Hz, 1H),
6.98 (dd, J = 2.3, and 8.9 Hz, 1H), 4.17 (t, J = 6.0 Hz, 2H), 4.06 (t, J = 6.3 Hz, 2H), 3.42 (s, 2H), 2.44-2.36 (m,
4H), 2.43 (s, 3H), 2.12-1.95 (m, 4H); IR (neat): v = 2947, 1731 ecm™; MS (ESI, ion polarity positive) m/z: 419
[M+H]".

4.1.2.12.Ethyl 4-[2-[[3,6-bis(4-ethoxy-4-oxo-butoxy)-2-naphthyl]amino]-2-oxo-ethyl] piperazine-1-carboxylate
28. Same procedure as described for 26 from 25 (350 mg, 0.73 mmol) and benzyl 1-piperazine carboxylate (282
pk, 1.46 mmol). The crude product was purified by flash chromatography on silica gel column
(cyclohexane/EtOAc, 70:30) to yield compound 28 as a light yellow solid (423 mg, 88 %); mp = 76-78 °C; Rf
(cyclohexane/EtOAc, 70/30) = 0.2; *H NMR (300 MHz, CDCl,): & = 9.69 (s, 1H), 9.80 (s, 1H), 7.65 (d, J = 9.6
Hz, 1H), 7.36-7.31 (m, 5H), 7.01-6.98 (m, 3H), 5.15 (s, 2H), 4.19-4.06 (m, 8H), 3.60 (m, 4H), 3.21 (s, 2H), 2.60-
2.52 (m, 8H), 2.24-2.13 (m, 4H), 1.25 (t, J = 7.0 Hz, 3H), 1.20 (t, J = 7.0 Hz, 3H); *C NMR (75 MHz, CDCls): &
=.173.0, 172.4, 167.5, 156.5, 154.9, 147.5, 136.4, 131.4, 129.0, 128.3, 127.9, 127.8, 125.2, 124.0, 116.6, 105.9,
105.0, 67.2, 67.1, 66.6, 62.4, 60.5, 60.2, 53.1, 43.8, 30.8, 30.7, 24.6, 24.5, 14.1, 14.0; IR (neat): v = 2945, 1731,
1686, 1531 cm™; CagHasN3Og : calcd C 65.14, H 6.83, N 6.33; found C 65.36, H 6.82, N 6.32; MS (APCI*) m/z:
664.7 [M+H]" .

4.1.2.13.4-[[6-[[2-(4-Benzyloxycarbonylpiperazin-1-yl)acetyl]Jamino]-7-(4-hydroxy-4-oxo-butoxy)-2-

naphthylJoxy]butanoic acid 29. To a solution of compound 28 (190 mg, 0.28 mmol) in CH;OH (6 mL), was
added aqueous NaOH 2N (1 mL) and the solution was stirred at room temperature for 3.5 h. After evaporation
under reduced pressure, the residue was taken up with water (15 mL) and washed with Et,O (2 x 10 mL). The
organic layer was washed with NaOH 2N (10 mL) and the combined aqueous layers were acidified with
aqueous HCI 1N. After extraction with EtOAc (3 x 20 mL) the combined organic layers were washed with
aqueous HCI 1N (25 mL), dried over Na,SO,4 and evaporated under reduced pressure to afford compound 29 as a
yellow solid (149 mg, 86%); mp = 92-94 °C; *H NMR (300 MHz, CD,0D): & = 8.61 (s, 1H), 7.61 (d, J = 8.9
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Hz, 1H), 7.38-7.34 (m, 5H), 7.22 (s, 1H), 7.14 (m, 1H), 7.02-6.98 (dd, J = 8.9 and 2.4 Hz, 1H), 5.16 (s, 2H), 4.24
(t, J = 6.1 Hz, 2H), 4.12 (t, J = 6.1 Hz, 2H), 3.68 (m, 4H), 3.45 (s, 2H), 2.79 (m, 4H), 2.62-2.51 (m, 4H), 2.26-
2.08 (m, 4H); ®°C NMR (75 MHz, CD;0OD): § = 177.0, 158.4, 149.6, 133.9, 129.8, 129.6, 129.2, 129.0,126.1,
125.2, 118.9, 117.9, 107.3, 106.9, 69.1, 68.6, 68.0, 53.9, 43.9, 31.9, 31.4, 25.8; IR (neat): v = 2888, 1729, 1692,
1609, 1434, 1235. cm™; C3,H47N306-1H,0 : caled C 61.43, H 6.30, N 6.72; found C 61.15, H 6.26, N 6.56; MS
(APCI) m/z: 606 [M-H] .

4.1.2.14.Benzyl 4-[[7-(4-benzyloxy-4-oxo-butoxy)-6-[3-(dimethylamino)prop-1-ynyl]-2- naphthyl]Joxy]butanoate
30. A Schlenk tube was charged with 18 (150 mg, 0.25 mmol), Pd(PPhs), (15 mg, 12.5 pmol, 5 mol%), Cul (5
mg, 24.4 umol, 10 mol%), and Et;N (1.27 mL), then N,N-dimethylpropargylamine in solution in dry DMF (1.1
mL) was added under an argon atmosphere. The mixture was stirred at 80 °C for 6.5 h and the solvent was
removed under reduced pressure. The residue was taken up in EtOAc (20 mL) and the organic layer was
successively washed with 10% aqueous KHSO,4 (3 x 10 mL), saturated NaHCO; (2 x 10 mL), and brine (3 x 10
mL). The organic layer was dried over MgSO,, filtered and concentrated under reduced pressure. The crude
product was purified by chromatography on silica gel column (CH,Cl,, 100% to CH,CI,/CH;0H, 20:1) to yield
compound 30 as a yellow solid (87 mg, 60%); Rf (CH,Cl,/CH;OH, 20/1) = 0.37; mp = 65-67 °C; *H NMR (300
MHz, CDCls): 6 = 7.73 (s, 1H), 7.49 (d, J = 9.6 Hz, 1H), 7.27 (m, 10H), 6.87 (m, 3H), 5.06 (s, 4H), 4.06 (t, J =
6.0 Hz, 2H), 4.02 (t, J = 6.0 Hz, 2H), 3.47 (s, 2H), 2.60 (t, J = 7.3 Hz, 2H), 2.54 (t, J = 7.2 Hz, 2H), 2.29 (s, 6H),
2.19-2.07 (m, 4H); *C NMR (75 MHz, CDCl;): 6 = 173.0, 157.8, 156.8, 135.9, 135.4, 133.2, 132.1, 132.0,
131.9, 128.9, 128.5, 128.4, 128.2, 123.6, 116.8, 111.7, 105.9, 105.5, 87.9, 81.8, 67.0, 66.7, 66.33, 66.31; 48.7,
44.0, 30.8, 30.7, 29.7, 24.6; C37H39NOg 0.5H,0: caled C 73.73, H 6.70, N 2.32; found C 73.78, H 6.34, N 2.32;
MS (ESI, ion polarity positive) m/z: 594 [M+H]".

4.1.2.15.4-[[6-[3-(Dimethylamino)propyl]-7-(4-hydroxy-4-oxo-butoxy)-2-naphthylJoxy]butanoic acid 31. Same
procedure as described for 21 from 30 (429 mg, 0.72 mmol) and Pd/C (64 mg, 15% mass) to afford 31 as a light
yellow solid (295 mg, 98%); mp = 66-68 °C; 'H NMR (400 MHz, CD;0D): § = 7.54 (d, J = 8.9 Hz, 1H), 7.44
(s, 1H), 7.07 (m, 2H), 6.91 (dd, J = 8.9 and 1.9 Hz, 1H), 4.11 (t, J = 4.1 Hz, 2H), 4.06 (t, J = 6.3 Hz, 2H), 3.09
(m, 2H), 2.78 (m,6H), 2.75 (t, J = 8.0 Hz, 2H), 2.48-2.41 (m, 4H), 2.20-2.04 (m, 4H), 2.00-1.94 (m, 2H); °C
NMR (100 MHz, CD;0OD): 5 = 181.1, 179.6, 158.6, 157.4, 136.6, 129.5, 129.3, 128.9, 125.4, 117.2, 107.1,
106.4, 69.2, 68.4, 58.8, 43.2, 35.6, 33.5, 29.5, 26.8, 26.7, 26.6; IR (neat): v = 1714, 1632, 1388, 1211, 1147 cm’
! CpHa NOg-1H,0: caled C 63.43, H 7.65, N 3.22; found C 63.65, H 7.74, N 3.00; MS (APCI") m/z: 418
[M+H]".

4.1.2.16. Ethyl4-[[6-[2-[bis(benzyloxycarbonyl)amino]ethynyl]-7-(4-ethoxy-4-oxo-butoxy)-2-

naphthylJoxy]butanoate 32. Same procedure as described for 30 from 19 (300 mg, 0.64 mmol) and N,N-
di(benzyloxycarbonyl)propargylamine except that the reaction was stirred for 15 h. The crude product was
purified by chromatography on silica gel column (cyclohexane/EtOAc, 90:10) to yield 32 as a yellow solid (186
mg, 41%); Rf (cyclohexane/EtOAc, 70/30) = 0.3; *H NMR (300 MHz, CDCl,): & = 7.73 (s, 1H), 7.56 (d, J = 9.7
Hz, 1H), 7.43-7.42 (m, 3H), 7.32-7.30 (m, 7H), 6.99-6.97 (m, 3H), 5.33 (s, 4 H), 4.82 (s, 2H), 4.19-4.10 (m, 8H),
2.58-2.54 (t, J = 6.9 Hz, 4H), 2.21-2.11 (m, 4H), 1.27 (t, J = 7.0 Hz, 3H), 1.23 (t, J = 7.0 Hz, 3H); *C NMR (75
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MHz, CDClg) & = 173.1, 173.0, 157.9, 156.8, 152.6, 135.6, 135.2, 133.6, 128.9, 128.4, 128.2, 127.9, 123.5,
116.8, 111.0, 105.8, 105.6, 87.6, 79.7, 68.7, 67.1, 66.6, 60.3, 60.2, 37.3, 30.7, 30.4, 24.5, 24.3, 14.1; IR (neat): v
= 2949, 1758, 1716, 1203, 1164. cm™; C4H4sNOy, : calcd C 69.38, H 6.11, N 1.97; found C 69.13, H 5.95, N
2.04; MS (ESI, ion polarity positive) m/z : 732.6 [M+Na]".

4.1.2.17.4-[[6-[2-(Benzyloxycarbonylamino)ethynyl]-7-(4-hydroxy-4-oxo-butoxy)-2-naphthyl] oxy]butanoic acid
33. To a solution of compound 32 (155 mg, 0.22 mmol) in CH;OH/THF (1:1, 5 mL), aqueous NaOH 2N (580
pL) was added and the solution was stirred at room temperature for 5 h. After concentration under reduced
pressure, the residue was taken up with water (20 mL) and extracted with Et,O (2 x 10 mL). The organic layer
was washed with aqueous NaOH 2N (10 mL). The combined aqueous layers were acidified using aqueous HCI
1IN and then extracted with EtOAc (3 x 20 mL). The combined organic layers were washed with HCI 1N (25
mL), dried over Na,SO, and evaporated under reduced pressure to afford compound 33 as a light brown solid
(70 mg, 61%); mp = 92-94 °C; *H NMR (300 MHz, DMSO-dq): & = 12.18 (bs, 2H), 7.87 (s, 1H), 7.83 (t, J = 7.1
Hz, 1H), 7.80 (d, J = 9.1 Hz, 1H), 7.38 (m, 7H), 6.99 (dd, J = 8.7 and 2.3 Hz, 1H), 5.07 (s, 2H), 4.12-4.08 (m,
6H), 2.46-2.39 (m, 4H), 2.06-1.95 (m, 4H); *C NMR (75 MHz, DMSO-dy): & = 174.2, 157.5, 156.1, 135.4,
132.9, 128.8, 128.3, 127.7, 123.0, 116.7, 110.5, 105.9, 78.4, 67.0, 66.6, 65.5, 48.5, 30.2, 30.0, 24.1; IR (neat): v
= 2918, 1694, 1627, 1215.cm™; MS (APCI") m/z: 518 [M-H]. HRMS calcd for CogH,sNOgNa : 542.1791; found:
542.1789.

4.1.2.18. Ethyl 4-[[6-cyano-7-(4-ethoxy-4-oxo-butoxy)-2-naphthyl]oxy]butanoate 34. A sealed tube was charged
with 19 (2.6 g, 5.56 mmol), K;[Fe(CN)g] (587 mg, 1.39 mmol), Cul (106 mg, 0.56 mmol), 1-butyl-1H-imidazole
(1.46 mL, 11.12 mmol) and dry toluene (8.5 mL), under argon atmosphere. After stirring at 160 °C for 46 h, the
solvent was removed under reduced pressure and the residue was dissolved in EtOAc (100 mL) .The organic
layer was successively washed with water (3 x 50 mL), brine (3 x 50 mL), dried over Na,SO,, filtered and
concentrated under reduced pressure. The crude product was purified by chromatography on silica gel column
(cyclohexane/EtOAc, 85:15) to afford compound 34 as a white solid (1.61 g, 70%); mp = 98-100 °C; Rf
(cyclohexane/EtOAc, 70/30) = 0.23; *H NMR (400 MHz, CDClg): & = 8.01 (s, 1H), 7.65 (d, J = 8.9 Hz, 1H),
7.04-7.00 (m, 3H), 4.21-4.11 (m, 8H,), 2.61 (t, J = 7.1 Hz, 2H), 2.55 (t, J = 7.3 Hz, 2H), 2.25-2.14 (m, 4H), 1.26
(t, J = 7.1 Hz, 6H); *C NMR (100 MHz, CD;0D): § = 173.2, 173.0, 150.6, 156.1, 138.1, 135.5, 129.8, 122.9,
118.1, 116.6, 106.1, 105.8, 100.8, 67.9, 66.9, 60.4, 30.7, 30.4, 24.4, 24.2, 14.2; IR (neat): v = 2219, 1720,
1624.cm™; Cp3H,;NOg-0.15H,0: caled C 66.38, H 6.63, N 3.37; found C 66.22, H 6.27, N 3.35; MS (ESI, ion
polarity positive) m/z: 436 [M+Na]".

4.1.2.19. Ethyl 4-[[6-(aminomethyl)-7-(4-ethoxy-4-0x0-butoxy)-2-naphthyl]oxy] butanoate 35. To a solution of 34
(1.0 g, 2.4 mmol) in DMF (8 mL), were added NH3 1N in EtOH (15 mL) and Raney nickel (200 mg, prewashed
with EtOH). After stirring the reaction under hydrogen atmosphere for 2 days at room temperature, the solution
was filtered through a pad of Celite, and concentrated under reduced pressure. The residue obtained was
recrystallized from petroleum ether to afford compound 35 as a white solid (985 mg, 98%); mp = 88-90 °C; *H
NMR (300 MHz, CDCl,): 6 = 7.62 (d, J = 8.9 Hz, 1H), 7.56 (s, 1H), 7.02-6.95 (m, 3H), 4.19-4.08 (m, 8H,), 3.92
(s, 2H), 2.59-2.52 (m, 4H), 2.26-2.11 (m, 4H), 1.64 (bs, 2H), 1.26 (t, J = 7.1 Hz, 6H); *C NMR (75 MHz,
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CDCl,): 6 =173.1, 173.0, 157.1, 155.7, 134.9, 130.8, 129.0, 128.8, 126.7, 123.9, 116.0, 105.9, 105.0, 66.6, 66.5,
60.5, 60.4, 42.8, 30.9, 30.8, 24.6, 24.5, 14.2; IR (neat): v = 2938, 1730, 1633, 1506, 1169 cm?;
Cy3H3:NOg-0.15H,0 : caled C 65.74, H 7.52, N 3.33; found C 65.58, H 7.11, N 3.29; MS (ESI, ion polarity
positive) m/z: 418 [M+H]".

4.1.2.20.Ethyl 4-[[6-(benzyloxycarbonylaminomethyl)-7-(4-ethoxy-4-oxo-butoxy)-2-naphthylJoxy]butanoate 36.
To a solution of 35 (300 mg, 0.72 mmol) and EtsN (300 uL, 2.16 mmol) in CH,Cl, (10 mL), was slowly added
CbzCl (205 pL, 1.44 mmol) in CH,CI, (2 mL). The reaction was stirred at 0°C for 30 min at room temperature
overnight. The organic layer was successively washed with aqueous HCI 1N (2 x 10 mL), water (2 x 10 mL),
brine (2 x 10 mL), dried over Na,SQ,, filtered and concentrated under reduced pressure. The crude product was
purified by chromatography on silica gel column (cyclohexane/EtOAc, 85:15) to yield compound 36 as a
colorless solid (330 mg, 83 %): Rf (cyclohexane/EtOAc, 70/30) = 0.23; *H NMR (300 MHz, CDCly): & =: 7.54-
7.51 (m, 2H), 7.25-7.20 (m, 5H), 6.91-6.86 (m, 3H), 5.32 (t, J = 5.4 Hz, 1H), 5.02 (s, 2H), 4.38 (d, J = 6.0 Hz,
2H), 4.10-3.98 (m, 8H,), 2.48-2.43 (m, 4H), 2.14-2.02 (m, 4H), 1.96-1.19 (m, 6H); *C NMR (75 MHz, CDCl,):
6 =.173.2, 173.1, 157.4, 156.4, 155.5, 136.7, 135.4, 129.1, 128.5, 128.3, 128.1, 128.0, 125.5, 123.8, 116.4,
105.9, 105.2, 66.8, 66.7, 60.5, 60.4, 41.3, 30.9, 30.8, 24.6, 24.5, 14.2; IR (neat): v = 2967, 1723, 1634, 1507.cm’
1 C31Ha7NOg : caled C 67.50, H 6.76, N 2.54; found C 67.33, H 6.64, N 2.52 ; MS (ESI, ion polarity positive)
m/z: 474 [M+Na]".

4.1.2.21.4-[[6-(Benzyloxycarbonylaminomethyl)-7-(4-hydroxy-4-oxo-butoxy)-2-naphthyl]oxy]butanoic acid 37.
Same procedure as described for 29, from 36 (330 mg, 0.59 mmol) to afford compound 37 as a white solid (284
mg, 96%); mp = 138-140 °C; *H NMR (300 MHz, DMSO-dg): & = 12.19 (bs, 2H), 7.67-7.62 (m, 2H), 7.53 (s,
1H), 7.39-7.38 (m, 4H), 7.31-7.20 (m, 3H), 6.98-6.95 (m, 1H), 5.08 (s, 2H), 4.30 (d, J = 2.1 Hz, 2H), 4.12-4.05
(m, 4H), 2.46-2.40 (m, 4H), 2.08-1.92 (m, 4H); **C NMR (75 MHz, DMSO-dg): 6 = 174.2, 174.0, 156.6, 156.3,
154.9, 137.2, 134.8, 128.6, 128.3, 127.7, 126.2, 125.8, 123.2, 115.9, 105.9, 105.0, 66.7, 66.5, 65.3, 30.3, 30.1,
24.2,24.1; IR (neat): v = 2936,1681, 1524, 1253, 1216 cm™; C,;H,0NOg-0.3H,0: calcd C 64.73, H 5.97, N 2.80;
found C 64.74, H 5.77, N 2.65; (APCI") m/z: 494 [M-H] .

4.1.2.22.Ethyl  4-[[6-[[[(E)-N,N'-bis(tert-butoxycarbonyl)carbamimidoyl]amino]methyl]-7-(4-ethoxy-4  oxo-
butoxy)-2-naphthyl]oxy]butanoate 38. To an ice-cooled solution of compound 35 (120 mg, 0.29 mmol) in dry
CH,CI, (5 mL), were successively added EtsN (202 ulL, 1.45 mmol), 1,3-bis(tert-butoxycarbonyl)-2-methyl-2-
thiopseudourea (110 mg, 0.38 mmol) and mercury (I1) chloride (103 mg, 0.38 mmol). The solution was then
stirred at room temperaturefor 17 h. After filtration of the suspension through a pad of Celite, the fitrate was
successively washed with 10% aqueous citric acid (3 x 10 mL), water (2 x 10 mL), and brine (3 x 10 mL). The
organic layer was dried over Na,SOq, filtered and concentrated under reduced pressure. The crude product was
purified by chromatography on silica gel column (cyclohexane/EtOAc, 85:15) to yield compound 38 as a
colorless oil (120 mg, 62%); Rf (cyclohexane/EtOAc, 60/40) = 0.5; *H NMR (300 MHz, CDCly): & =. 11.46 (s,
1H), 8.76 (t, J = 5.2 Hz, 1H), 7.58 (s, 1H), 7.55 (d, J = 8.2 Hz, 1H), 6.94-6.88 (m, 3H), 4.65 (d, J = 5.4 Hz, 2H),
4.11-4.00 (m, 8H,), 2.53-2.45 (m, 4H), 2.19-2.04 (m, 4H), 1.45 (s, 9H), 1.39 (s, 9H), 1.18 (t, J = 7.1 Hz, 6H); *C
NMR (75 MHz, CDCly): 8 = 173.2, 163.7, 157.4, 155.9, 155.8, 153.0, 135.4, 129.1, 128.7, 124.3, 123.7, 116.4,
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116.2, 106.0, 105.8, 105.2, 82.8, 79.1, 66.8, 66.7, 60.4, 41.2, 30.8, 28.3, 28.0, 24.6, 24.4, 14.2; IR (neat): v =
2976, 1722, 1633, 1147 cm™; MS (ESI, ion polarity positive) m/z : 660 [M+H]*, 682 [M+Na]*; HRMS calcd for
CasH49N3019Na: 682.3316; found: 682.3299.

4.1.2.23.4-[[6-(Guanidinomethyl)-7-(4-hydroxy-4-oxo-butoxy)-2-naphthylJoxy] butanoic acid, hydrochloride salt
39. To a solution of compound 38 (118 mg, 0.18 mmol) in CH;OH/THF (1:1, 4 mL), aqueous NaOH 2N (260
pL) was added and the solution was stirred at room temperature for 4h. After concentration under reduced
pressure, the residue was taken up with water (20 mL) and extracted with Et,O (2 x 10 mL). The organic layer
was washed with aqueous NaOH 2N (10 mL). The combined aqueous layers were acidified using aqueous HCI
1IN and then extracted with EtOAc (3 x 20 mL). The combined organic layers were washed with HCI 1N (25
mL), dried over Na,SO, and evaporated under reduced pressure. The crude product was directly dissolved in a
4N HCI dioxane solution (5 mL) and stirred at room temperature overnight. After evaporation of the solvent
under reduced pressure, the hydrochloride salt of compound 39 was obtained as a light yellow solid (80 mg,
100%); mp = 101-103 °C; *H NMR (300 MHz, DMSO-dg): & = 12.15 (bs, 2H), 7.79 (t, J = 5.3 Hz, 1H), 7.77 (d,
J =9.0 Hz, 1H), 7.64 (s, 1H), 7.27-7.24 (m, 6H), 7.00 (dd, J = 8.8 and 2.4 Hz, 1H), 4.42 (d, J = 5.6 Hz, 2H),
4.15-4.06 (m, 4H), 2.47-2.40 (m, 4H), 2.08-1.98 (m, 4H); *C NMR (75 MHz, DMSO-dq): & = 174.2, 174.0,
157.0, 154.8, 135.3, 128.8, 126.8, 123.8, 123.0, 106.0, 105.5, 66.9, 66.5, 30.2, 30.1, 24.2; IR (neat): v = 2960,
1713, 1631, 1402. cm™; MS (ESI, ion polarity positive) m/z : 404 [M+H]"; HRMS calcd for CyHysN3Os
[M+H]": 404.1822; found: 404.1837.

4.1.2.24.4,4'-(3-aminonaphthalene-2,7-diyl)bis(oxy)dibutanoic acid 42. Same procedure as described for 21
from 22 (156 mg, 0.30 mmol) and Pd/C (31 mg, 20% mass) to afford 42 as a light-pink solid (102 mg, 99%); mp
= 144-146 °C; *H NMR (300 MHz, CD;0D): & = 7.40 (d, J = 9.0 Hz, 1H), 7.04 (s, 2H), 7.00 (s, 1H), 6.88 (dd, J;
=9.0 Hz, J,= 2.1 Hz, 1H), 4.17 (t, J = 6.6 Hz, 2H), 4.03 (t, J = 6.6 Hz, 2H), 2.57-2.48 (m, 4H), 2.17 (quint, J =
6.6 Hz, 2H), 2.08 (quint, J = 6.6 Hz, 2H); *C NMR (75 MHz, CD;0D): 6 = 177.3, 177.2, 156.4, 150.1, 136.1,
131.2, 127.8, 126.6, 117.2, 111.3, 107.8, 106.6, 68.5, 68.1, 31.9, 31.6, 26.0, 25.9; IR (neat): v = 2923, 1714,
1253 cm*; MS (APCI*) m/z : 348 [M+H]*

4.1.2.25.

4.2, Enzymatic studies

The fluorogenic substrate for PR and mutated proteases was DABCY L-y-abu-Ser-GlIn-Asn-Tyr-Pro-lle-Val-GIn-
EDANS [DABCYL, 4-(4’-dimethylaminophenylazo)benzoyl; y-abu, y-aminobutyric acid. EDANS, 5-[(2-
aminoethyl)amino]naphthalene-1-sulfonic acid)], was purchased from Bachem (Germany). 1-Anilino-8-
naphthalenesulfonate (ANS) was purchased from Sigma-Aldrich, saquinavir and amprenavir were purchased
from the NIH (USA). The fluorogenic pepsin substrate Arg-Glu(EDANS)-1le-His-Pro-Phe-His-Leu-Val-lle-His-
Thr-Lys(DABCYL)-Arg, the renin substrate Abz-Thr-1le-Nle-(p-NO,-Phe)-GIn-Arg-NH,, and recombinant renin
and pepsin were purchased from Sigma—Aldrich. Other reagents and solvents were purchased from commercial
sources. Absorbance measurements were made with a Perkin Elmer LS 50B spectrophotometer. Fluorescence

intensities were measured in a BMG Fluostar microplate reader.
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4.2.1. Wild-type and mutated proteases. The HIV-1 proteases (PR, MDR-HM and ANAM-11%) used in this
study were expressed and purified as described before'®. They were produced in E. coli using the expression
vector pET-9 and the host bacterium strain Rosetta (DE3)pLysS. The protease domain (PR) has 5 protective
mutations, Q7K, L33I, L63I to minimize the autoproteolysis of the protease and C67A and C95A to prevent
cysteine-thiol oxidation. The multi-mutated HIV-1 protease ANAM-11 contains 11 mutations
(L101/M361/S37D/M461/R57K/ L63P/A71V/G73S/184V/L90OM/193L) [51].

4.2.2. Enzyme and inhibition assays. The proteolytic activities of PR and mutated proteases were determined
fluorometrically using the fluorogenic substrate DABCYL-1-abu-SQNYPIVQ-EDANS (Aex = 340 nM; ey =
490 nm) in 100 mM sodium acetate, 1 mM EDTA, and 1 M NaCl at pH 4.7 and 30 °C (final volume, 150 puL).
The substrate and the compound(s) were first dissolved in DMSO. The final DMSO concentration was kept at 3
% (v/v). The mechanism of inhibition and the corresponding Kinetic constants Kjy (dimerization inhibition) or K.
(competitive inhibition) were determined using Zhang-Poorman Kinetic analysis.[11] Kinetic experiments were
carried out at a constant substrate concentration (5.2 uM) with at least six enzyme concentrations (5.33-18.6
nM), and inhibitor concentrations varying from 0.5 to 28 M. The experimental data were fitted according to ref.

14. All experiments were performed at least in triplicate.

4.2.3. Evaluation of Metabolic Stability. The stability of inhibitors in RPMI (Roswell Park Memorial Institute
medium) culture medium containing 20% fetal calf serum was assessed by studying their kinetics of breakdown
at 37 °C for up to 2 days. Incubations were terminated by adding ethanol. The mixture was poured at 4 °C and
centrifuged (10 000 rpm for 10 min). Aliquots of the clear supernatant were injected onto the HPLC column
(Waters E600). The half-life of breakdown was obtained by least-squares linear regression analysis of a plot of

the log[I] versus time using a minimum of five points [23].

4.3. Molecular modelling.

3D coordinates for the likely ionic form at pH 4.7 (i.e. with protonated amines) of compounds 1-15 were
generated with CORINA v3.44 software [52] and energy was minimized using OPLS_2005 force field [53] as
implemented in MacroModel v9.9 [54] using default parameters from the LigPrep v2.5 interface [55] in the
Schrodinger 2012 software suite. Solvent-accessible surface areas and estimated logP were calculated for these

models using QikProp 3.5 [56]. Hydrophobic surface area values reported include x surface area.
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S 2 & o Py o P PR L S PROTON
,
RV W N4 WA
tii
- 1
Fz - Apquizition Escmsstars
2 1

Dats, 260906}

os H
e 4250.825 Hz
FIDRES 0.125€%€ Hz
A0 3.9715922 sec
RS 57
e 80,800 uzec
oE 5.50 ugec
TE 300.0 K
Dt 5.00000600 sec
00 3

e CHAMHEL fi m=mmmmmm
NUC1 iH
E1 6.20 usse
ELL -1.00 ¢B
sFoL 4061336012 Mz
£2 - pracessing paramters
sT 32768
SF 400.1200031 MH:
o e
s58 o
Le 0.30 Hr
= 0
Pc 1.00

——2.66 .

—_—2.91
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ee120
: 3 15
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) g a

Date 9050551
Time 3.5¢
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PROBHD S omen Mudtinucl

|
|
;

s 4600
03
e 23148.1
FIDRES 0.25321
ag 14156492 soe
RG 145555
o 21,600 usec
T T T T T T T T T T T T T T §.50 usec
300.0 K
170 165 160 155 150 145 140 135 130 125 120 115 110 ppm  ZE 1. 0008000
. cmsTZ 1450000000
— v o O NTMANAOOCNOO D1 5.00006000 sex
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, \ . 7////“\\\\ BLL -2.00 dB
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Fr— CHRMUEL f£2 ===s====
CPDRREZ waltzlg
: Huc? 1H
i T g Al BCEDZ 100.00 usen
ELLZ 23.15 ds
' PLZ -1.00 48
. sFo 400.1315005 Mz
T2 - Processing parametsrs
51 32768
SF 100. 6128152 14z
oW B
T T T T T T T T 1 mmm uén W
75 70 65 60 55 50 45 40 ppm = o
S 140
- o9 ' (=] m o O W~ o o~ m T N ™ g o
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RF120
. COsY

. Currant Datz Paramebars

| MELE rflzo

EXEHO. 1i

. ppm PROCHG 1

\ F2 - Aoquisition Paramsress
Iz Date 20030810
- 1.0
o] o 1.5
=T . ) z i bs 16
. Loao SHR 4595.588 Hz
2 ; ' . FITRES i§.i8787% Hr
. J 9.1115700 sec
OO 822 . = B e
- [ 108.800 T
o ScE 25w 5
< P 2 . TE 300.0 ¥
: E 50 2.00000300 s8c
oD, S8 r 3.0 Dl 2.03379107 sac
t] @13 0.0000040C sac
016 0:30020000 zsc
L oas Ne 000021760 38
) mmeseoa GHANNEL £ -
° ° 83 o & 8 ® o w B :
ZzT Iz @' 23 a % % & - L1 -1.00 dB
BRG hiey = arot 400.1321435 Mz
45 GRAL 7
(o) [e) 50 ;
o< Z Yo . : . :
z —z
L,
° °© Fl - Acquisition psrameters
. : HDO 1
= ZT F 6.0 ™ 128
ZzT Iz . sFoL 2001321 Mz
o \ / o FIDRES wm‘wguowm Hz
[olie] : . L 65 = 11.485 ppm
- THER g FrHoDE oF
S F2 - Prosceasing paramatees
==l - 51 1024
L.Mﬁ % e sF 406, 1300031 itz
- N 3 WOW SINE
Iz ZT - 7.5 = 5.00 Hz
a 9
V"O O"ﬂ b 2 7C 1.0
- r 8o Fl - Processing rarsmetars
1024
@ o [
- 8.5 106, L30003L MHz
W STHE
sse o
e 0.00 ¥z
=4 2 8 F oo o a
- 9.5
ACEQ, .
Ao a . o -10.0
: © a® v A00%
EES F10.5
L] 2 N
i T T - T T T T T T T T ——— T T T T ¥ T T 1 11.0
11.0 10.5 10.0 9.5 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 25 2.0 1.5 1.0 ppm
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RF120
HsSQC

cant Dats Parsmarass
TELZD

12
f E;FLQ mm\w .Bﬁu::mowmmwm::
THETRE apict
FRGBED 5 wma [dultinuclk
PULPROG hagestop
F 10 b5 1624
SCLVENT D450
HS 1s
D8 15
SWH 43525.587 Hz
FIDRES 4.487879 Hr
2 ©.1115700 sse
WV 20 ”M 9185.2
oW i08.800 usae
OE 6. 50 usec
% 35070 ¥
=k 3 i 3 a0003000
=20 . R S
AR e ey, Al . P
%. T
@ s e ai 0.00172414 asc
F 40 Do G a0071611 e
Se R 200002415 100
Wm, \ STICHT €4
L 250¢TS
wmmpeese CHANNEL £1 ==seee=
= ~ 50 WUC1 L3
i -
ER=L) B2 12040 nzuc
=23 £9 3000.00 uase
mc SFO1 400.1321425 MHz
m=msmmme CHANHEL [2 ====e= e
Li3 rw_mu:
= (= F 70
F SR
1 - 80
s 2026 3
Pl 1000.0¢ usac
. 1 - Fequisicion paranatoss
100
) e
Hag @ @ e
1 AeG . . Lo
@(ﬁ; Ih2, : :
= "2, 5
- Y beos .
[ ) @ e, e 120
= 5 ¥ gy
4 B 122
— Yy @”@_ [S1Ches : 130
w i =STRENTNN

e

I T T T T T T T T T T T T T T — T,
8.5 8.0 7.5 7.0 8.5 6.0 55 5.0 4.5 4,0 3.5 3.0 25 2.0 1.5 1.0 ppm
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145-|
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s i aE
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s
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sl Be 33 mw,.,m@mu%mum
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T4
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hew
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)
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Y
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Ty
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1.0

10.5 100 9.5

9.0 8.5

8.0 75 7.0

6.5

ppm

RF120

HMBC
Cuccent Data Parameters
HAME TELG
£iFtio i3
eRocHD 1

FZ - Rogquisition Bacansters

20050610
19.26

+595.508 Hz
4.4E7879 Mz

TE 300.0 K
CNST13 7.6939998
CNsTZ 145.0000000

g0 0-00000300 sec
[ 1.03325301 sec
DIs 0.00020000 see
dz 0.00344326 =cs
df 0.06493507 zac
Mo 0.G00021E0 see
smmsmerm= CHANNEL £l =======e
HUC1 1H

2 £.20 usec
p2 12,40 usec
PLL ~1.00 d2
sFOL 400.1321435 MHz
======== CHANNEL f2 s=======
HuCz 13e

23 10.25 usse
#L2 -2,00 dB
8FoZ 100.6238364 MHZ

====== GRAGLEHT CHANNEL s====

GENAML SIME.100
GFNEM2

GENEM2

GEZ1

GFLZ

GFZ3

F16 1600.00 usec
F1 - Acqiisition pafsmeters
KD 2

™ 128
SFOL 100. 6238 MHz
FIDRES 120.842810 Hz
B £30.048 pen
EnMODE QF

.00 Hz
o
1.40

F1 - Pressssing pacametars

51 1024
e QF

5F 100.8129152 MHz
WEH SIHE
£8 o

[
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ppm
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104 ABS
@ Ao B
15
20 &ES
o .
25 o
o Q&E
30+ L ot € g
f.,.w @ @ O
EAC 738
354 i)
Q&R
40 220
<34
45 EER
50
55+
2%
50 S8
65
70
754
80|
85~
90 -
T T T T T T T T
4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 ppm

RF120
HMBC

Current Dana Paramstaes

HEHE r£129
EXEHO 13
EROGHO 1

.,m\._..hu_cp:ﬁaz.sﬁﬂaﬁ.m
Dat 20059510
19.28

P apesth
FROBHD 5 mm Multinuel
EULPROG  hmbegplpndgt

T 1024
SOLVENT D50

N5 16

os 16

SWH 4595.598 Hx
FIDRES 4.487879 Hz
] 0.1115700 sec
G 18350.4

o 108.800 usec
DB 6.50 usec
TE 300.0 K
cHETL 7.6555008
cHsTZ 1450000000

<0 0.00000300 sec
BL 103399301 sec
B 060020000 aee
42 0.00344322 sec
45 0.06453507 sac
o 0.00002160 s=z
=m====== CHANNEL [l s=m=====
HUCL 1

F1 §.20 ussc
P2 12.40 usec
EL1 -1.40 dB
SECL 4001321435 iz
=== CHRHNEL f2 ==mmem. -
nucz 13¢

B3 10.25 ussc
PL? -2.00 d8
sroz 100.6238184 MHz
s===== GREDIENT CHANNEL =—===
GERRML STHE.100
GENRMZ SINE.100
GENAM3 STHE. 100
GEZL 50.00 §
GFZZ 39.00 &
GPL3 40.10 &
PLE 100000 usee

FL - Poquisition parameters
HOO 2

D 128
SFOL 100. 5238 Hiiz
FIDRES 180.0844%10 Hz
ES 230.046 pom
FRMODE qQF

£2 - Erecassing parameters
8I 1024

=F 400.1300031 MHz
woH sINE

858 o

LE Q.00 H=
GE o

EC 140

El - frocessing parametars

£1 1024

HCZ QF

1006122152 iz
SIE

[
0.08 Wz
o
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- ,}c e

120
125
D 1024
SOLVENT
ns
J o8
130 ot
FLDRES
2O
"G
- o
135 e
. w
cHsTL2
CHETZ
. dn
140+ n
. nis
dz
<8
145 | o 0100002160 sec
===mmamm CHAMHEL f] scma==se
wuel 1
D [} 6.20 ussc
P2 12,40 usec
150 BL1 -1.60 dB
EFO1 400.1321435 HHz
=—=——memwm CHANKEL {2 ss=sss==
Hucz 13
155+ 23 10.25 usec
o PL2 =2.00 4B
SFOZ 100.6238364 MHT
160
165
F1 - Acquisition parsmeters
Nga 2
170+ n 128
; sFo1 100.6238 Mz
de FIDRES 844510 Hz
3550 i 2302045 ppn
FrHODE QF
175+
F2 - Procsssing paramaters
51 1024
SE 400.1300031 MHz
e sINE
. 558 0
180 b .00 H2
6B 0
T 1.40
185+ i
180

5.0 4.5 3.5 3.0 25 2.0 1.5 ppm
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" PROTON

=
B
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2

——19.95
Bg

_—10.01
—as

Current Data fausmerers

VRAE cEhs

5810 i

FROCIS

FZ - Boquisitich Parametecs
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Time 17

THETRUM ap:

PROEHD & mm Multin

PULFROG 2g39

™ 565536

SOLVENT oS0

HE a6

D5 H

e 5250.825 Hz

FIDRES 0.125690 Ha

0 3.9715922 sec

®& 57

ok €0.600 usec

0E £.50 uses

TE 200.0 K

o1 5.00000000 sec

0o i

mmctce CHPNHEL £1 see=mmme

HuCL 10

Bl 6.20 usec
__wl #Li -1.00 dB

£501 400.1336012 MHz

FZ - Erocessing pasanersTs

E1 32768
_. 105 10.0 9.5 9.0 8.5 6.0 5.5 50 SF 400.1300035 Miz
| L, J WO EM
o’ 57 0 .
H "] 0.30 Hz
gﬂ.“ B o
i Bc 1.00
» =
= S v ow - omw =
v v o B 288 am @
= g & = - - e~ 80 w
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/
/
i
H
J
/
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/ w
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I E=_] o > o (=l ¥y o m el T Mo NQ - ™ “1 D
e e o 0 o =~ oo o e e w o o © 0 Jmod
-~~~ -1 w W wy - ™ MM ~ o~ LS S I - — (=R =]
eI =1 e - 1 ikt - P R | Ao ] = Curcent Date Faramehars
3 £33
18
1
Fequisition Parametacs
20090401
236

TRUI spact
- . 5 5 Em Multinucl

m
- SuE 23147048 Kz
. FIDRES 6.353215 Xz
AQ 1.4156292 sac
B RS 14596.5
o % o 21,600 usec
DE 6.50 usee
. . TE 3000 £
=z CHSTLL 1.0000000
CNsTZ 145.0000000
bl 5.00000000 sec
OO dz2e 0.00EB9655 sec
DELTAR 0.00001305 sec
Tho 1
Q O ssm=s=== CHANNEL £l ===smrm==
- wcL 13¢
£l 10.25 ussc
2 30056 asec
N . L1 -2.00 4B
. SEOL 100.6233333 MHz
© o T T T T T T T T ™ T T - T T T T e CHANNEL H.mnuwm\wﬂun
waltz
ZT =z . 170 165 160 155 150 145 140 135 130 125 120 115 110 ppPm  nwcz I
PCPD2 300.00 usee
FLLZ 23.15 d&
FL2 -1.0C dB
s702 4001316005 MHz
O (0]
. F2 - Processing parameters
Z Q . 51 32168
z ‘= o (== a ) - e = M OO o N @ ~ ¢ s¢ 100.5128171 MHZ
I ke @ ER=) v — o = O M o0 o © & E-) o e
o O ~ ™~ o — w0 Mmoo COnNaON o — @ ® - N 8 3.00 Wz
Tz > ~ w v o W [ ) Sormmmeamm = SR R = o
\ ‘ 1 ™ BC 1.40
NH/ / Iz @
o [e)e] (e] \ '

T ol | .
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A

Jﬂﬂu

(LR

o
ol

U

8,83
M)
D

4.0

F4.5

|-5.0

5.5

- 6.0

6.5

=7.0

8.0

6.0

5.5

5.0

4.5

4.0

3.0

25

2.0

ppm

EULFRLG
™
SOLVENT

00UDE30S Fuc
L02174205 sec
00000400 ses
LQ00Z0000 sac
0.06622240 sec

2
2
2
o

mmssmmm= CHRUNEL L ==s==s=se
NUCL

El

FLL

sF01

GENAML

GENAMZ

GENAM3

GFEL

GPZZ

GeLs

Fi6 1060.60 us=c
Tl - Acguisitien parsmeters
OO 1

™ 128

sFe 1081302 MHz
FIDRES 35.128147 Wz
Ed 11-237 ppm
FrtonE oF

2 - Processing psrewetecs
s1 10z4

£F 49¢. 130!
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NH

<
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I
o OII._KI
HN, \NH
ZT Iz
\ /
o fe¥ef o
Iz ZT

ppm

= 80
3 - 90
298 - 100
EBE A T
E @@ losz
S | 11 110
E G+ &
i @ LSS :%
3 fs...mm@ - F120
E 22 PR At
k3 ) 22
Invw @qum MhaB\s . 130
x
{140
? T T T T T T T T T T T T T T T
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 ppm

RF93
HSQC

Currsnt Cats Parawetars
e[z
1z

1

F2 - Anquisition Parsmewscs

Dsts, 20056333
Tins™ 17.52
INETRUM spect
PROBHD 5 mm Multinucl
FULFROG hagestap

™ 1024
SOLVENT mse

HS 1€

[ 16

SH 4486403 ¥z
FIDRES 4.39101% Hz
20 01140300 see
RG 5155.2

2] 111,200 usen
] 5.50 usec

o
#
2
=

cHsT2 145. 000000
do 0.00000200 sac
ot 1.02420102 53z
a1 0.03000000 2ec
d13 0.00000400 aac
D15 0.00020000 ses
& 9.00172414 sec
DELTA 0.80121840 mec
DELTA1 0.00071E14 swc
IHG 0.00GOZELS soc
sTenT e
ZGOPTHS

JRa— T T R —
HUCT 1

PL .20 uauc
p2 12,40 ussc
w28 1000.00 usec
L1 -1.00 dn
EL 400.1322421 iz
|||||||| CHANNEL £2 ==wem=s==
CEDERGE qarp
Mucz 13c

°1 .25 usec
pd 20.50 uses
ECFDZ 100.00 uzac
pL1Z 17.7% dB
PLZ -2.00 dB
aF02 100.£213211 MHz
=msa== GREDIENT CHAMNEL =====
GENRIAL  SIKE.100
GENRIAZ SIKE.100
6221 20,00 &
BPz2 20.10 &
216 1000.00 ussc
I1 = Aeguizition poramsters
Do H

Le) 128
skoL 100, 5213 MHz

F108ES 145.27858¢ Kz
189,024 pen
HODE. Esho-Antiache

- brocessing
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RF93
HMBC
ppm \w,(\g i
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50+
T.6655508
CHETZ i45.0000000
60 - dig 0.00000300 zac
AGE
[t
. &+
707 : i F
§
80 g
90
Lz 500 dE
100 SFoz 100. 6238364 MRz
428
[l
= .u.,._.w., Lty
5EE qgsg B
s TS VRS
130 ABER, .@ o
; 'gag hee Finses
1403 203 s
oo BDE
150 - R : 3& 3
@
Ragi=r= JEns 8
160
o=
295 =1%
1704 ooz rexr R
180- A

10.0 9.5 8.0 8.5 8.0 ....“m 7.0 m“m 8.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 ppm
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- e D e M L R RER BOEBeYw
s\ PNV proten
H Cuxrent Data Parametcrs
NAME =115
EXPRO 10
PROCNO 1
o
I F2 - Acquisition Parameters
P4 Date_ 20090519
Time 10.02
INSTRUM spect
PROBHD 5w Multinucl
PULPROG 2930
™ 65536
SOLVENT SO
NS 69
w 03 2
™ <Y SHR 8250.825 Hz
5 a1 FIURES ©.125838 Hz
7 & aQ 3.9715922 sec
% G 128
(0 DR €0.600 usec
oE 5.50 usec
o o T 300.0 K
oL 5.00000000 sec
D0 i
s CHANNEL £1 wmmmmeas
wuCl i
1 €.20 usec
PL1 -1.00 dB
o o . 5501 400.1336012 MHz
d ¥2 - Processing pazemeters
ZT =z + — st 32768

T sr 400.1300029 MAz
10.0 9.5 9.0 85 8.0 75 7.0 ppm o . a
1B 0.30 Hz
AN “ﬂ YW www ¢
ol& VIO = o < 8| = i S| |«
Az A 8333 % 5oossT o8 58 g game 2 AaRRd g3z 2% segzEs 88 RAn
T o OHKIH X oo - & esem @ - " N N oaNS o PP zz.ze_.,; —e A aa ara
7 " W LA | | LW | \l/ \I A NI bW
Ay 7 1
ZT Iz .
o /00\ o i \’
Iz ZT
wﬂo ou_ﬂ £
N

T T T
4.0 3.5 ppm

W L8 T i Sin N B N S
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zT
\ 1z
\
gj
Zi
[e]

H
~ R\Y N
H H)\‘\/\/ \"/\/\o NH;

1.0 [rel]

L s n L 1 L L

0zL

o8

09
1

r171.4820
£171.3734
- 170.5548

167.9918

- 163.0865

- 166.5216
£ 185.5768
“ 156.2299
- 152.6497

- 1345700 |
— — 1326391

r128.3847
+127.911

: E 8
- L 427.7108
;1234231

-123.3464

-121.2503

; - . 1210415

—-115.8871

~112.4126

1059626
- 105.2145

- 77.9952

— 59.7410

- 56.1584

~ 52.6974

- 48.5808
r40.1491
30.9405
39.7320
I 39.5236

228446

E — 20.7487

- ~14.0738
= .

T §1 8T

saaumogy 13

EE)
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Molecular tong 12

F2 = Acquisition Parameters

' RF116
Cosy
. - . M“bnnmo—..n Data mﬁﬂﬂ:ﬁmwnm
sl Mo LA 50 i
A o <]

Date_ 20030519
= . e Tima 10.04
M A58 &= THSTRUN apect
ikk AE5 ASE S PROBED 5 mm Multinucl
il - & PULEROG cO3 g
& 3R E ™ g 71
\:%l@ 1.5 SOLVENT o)
. & ns
IE0 415 et & D5 15
o SuH 4006.410 Hz
i G AET B FIDRES 3.912510 Hz
@ - Fao A0 0.1279700 ‘sec
e ac ]
Oz, oW 1za. usec
M2 @ @ oE 5.50 usec
TE qum” K
- L 1o 0.0D000300 sec
& . 2.5 D: - 200174060 sec
D13 0.00000400 sac
% @ ol§ 0,00020000 sec
=53] ; . g 0.00024960 sec
] L30
Pefas . ecene= CHANWEL £l mmmmmme= -
e n@ L= fre =
71 .20 usec
o PLL -1.00 de
35 SFOLl 400.1322314 MHz
) —=—=om GRADIERT CHAMNEL ==wes
GERRML SINE.100
s Gevmz SINE. 100
&85 - Soumn STRE. 100
N L GEZ. 16.00
@ uon Fi] [c= L= =] 40 Graz 12.00 %
. sez3 40000
P16 1000.00 nsec
Las F1 - Acquisition parsmeters
- BDO 1
B 128
sF01 00,1322 Mz
FIDRES 31.300079 Bz
s 10.013 pom
5.0 FHMODE QoF
P2 - Processing parameters
st 1024
SE 400.1300028 MAz
5.5 WOR SINE
ssB o
LB 0.00 Hz
GB Q
eC : 1.40
6.0 FL - Processing parameters
Sk 1024
HC2Z QF
SF 100.1300028 MRz
65 WO SINE
- 2 sSB o
. B 0.00 Hz
: G
S | o= __m_f % = s o
i @ 8 1o
=l £ ) .
] 7.5

_l
8
e
®
8
%
-

8.0 75 7.0 65 6.0 55 5.0 45 40 35 3.0 25 2.0 15 10 ppm
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RF116
| . HSQC -
. Current Data Parameters
B
EXFNO 12 R
‘ . FROCHQ 1
l?#\(ﬁ;%? : . R S

NH,

ke

J

Al

- Time 10.23
THETADM spact
\_,m PROBHD 5 mm Multinucl
e @ 2ULEROS hecsta
AN SOLVENT DMSO -
Fs 18
T ) >.4_.,.Mm L oap B8 : 1c
~ = o EwH 4006. 410 Hx
A5 ) B TIDRES 3.912510 Hz
= 2 0.1275700 2ac
- AC 5185.2
0 o 134,800 uase
e .50 usec
- 30 T 300.0 K
) clsT2 145. 0000000
1 Lr! — oo 0.00000300 sac
A S SR o1 1.01936396 sec
D 32 ™ 0.00172414 sec
> 11 003000000 35
[-Shr 2 40 013 0.00000400 sec
C D1 000020000 sec
I¥O 0.00002615 sec
2GOPTNS
[ 17 0 Q—
KUC1 n
- P1 £.20 uzee
50 = 12740 aes
228 1000.00 usac
211 -1.00 d8
B¥CL 400.1322314 MHz
ammmmmms CHAMNEL #2 =asmms=s
- 60 CPDPRG2 garn
wUS2 13C
kS 18128 e
= 150 vsec
Loy ] seeoz 100160 uavc
&7 B -
ny L1z 17,79 an
(=51 = 70 sro2 100.6213211 Mz
mom=ee GRADTENT CHANNEL =====
GPNAM1 SINE.200
GERAMZ SINE.100
arzl 30.00 %
L 80 Gr22 20.10 1
P16 1000.00 ssec
F1 - Acquisition paremeters
Pl 2
™ 128
sroL 100,613 Miz
£ g0 FIDRES 145, 358215 ¥z
£ 183.598 ppm

FmMODE  Boho-Antiache

F2 - Progessing parametecs
51 : 1024
400.1390029 Mz

- SF
le=em . =100 wour asE
i 558 F)
. LB 0.00 fiz
GB . 0
2 1.40

- . 1 - Processing paramstecs

T w2y . E110 51 1024

b “otEiasie:

: . st 5
@ Q_.WM« . wou [
= SSE 2

RS 12 5 0.00 Hz
: L 120 = ©

TR . W 130

Molecular tong 12

7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15 ppm
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Molecular tong 12

NH,

il

ppm

LA

15+
20
25+
304

354

45
50
554
60
65|
704
754

80

!

Lo,

0 A

e S
Qe

252
Yoz,

TR T 2

SiH

wm_m.@ @ 0

2428
=23
i

e P @
. ARG
Fa9

AR
a2

A48
2=

4.0

3.5

25

2.0

ppm

RF1186
HMEC

Current Data Paramaters

WAKE rf1lé
EXPHO 13
FROCNQ 1
T2 - Requisition Parametérs
Date_ 20090519
Time 11.04

IHSTRUM spact
PROBHD  § mem Multinucl

TD 1034
SDLVENT CHSO

] 16

s 16

SWH 4006.410 Hz
FIDRES 3.812510 Hz
AQ 0.1279700 sec
RG 18390.4

o 124.600 usec
DE 6.50 usec
TE 300.0°K
CHST2 1450000000
CHST13 7.5999398

DO 0.00000300 sec
D1 1-01760%00 sex
02 0.00344828 sec
D86 0.06493507 sec
D1g 0.00020000 sac
N0 0.00002160 sec
|||||| CHAWNEL £1 ===mcams
noct i

71 6.20 usec
P2 12,40 usec
BL1 ~1.00 dB
SFO1 400.1322314 MHz
mmmccmm= CHANNEL £2 mem—mmm—
wUC2 13¢

23 10.25 usec
PLZ -2.00 db
SFOZ 100.6238364 MHz

mammm= GRADIENT CHANNEL mumma

GPNAM1 SINE.100
GPHAM2 SINE.100
GPERMI SINE.100

GPZ1 50.00 %
G 30.00 %
GPE3 40.10 &
P16 1000.00 usec

Fl - Aequisition parameters
HDO 2
™

128
sral 100.6238 MHz
FIDRES 180806473 Hz
SW 228.957 ppm
FnMODE oF

£2 - Processing parameters

SF 400.1300029 MHz
WDW SINE
558 [
L8 .00 Hz
e o
EC 1.40
Fl - Processing paramocers
s1 . 1024
HC2 aF
s 100. 6128161 Mz
wWow SIKE
S5B 0
Le 0.00 Hz
GB o

S44



NH,

Molecular tong 12

- : RF116
HMBC
Corrent Data Parameters
B WAME —MHH
ppm e 1

¥2 - Roquisition Faransters
Cate 20080518
_jDUL Time 11.04
: y THSTRUM spact
15 O Al . . PROBHD & mm Multinucl
. PULPROG  hmbcgplpndaf
™ 1034

. B3 16
20 o8 6
SWE 4006.410 Hz
FIDRES 3.812510 Kz

25-

CRETZ 145.0000000
CHST1E 7.6999598

30 o0 9.00000320 sec

35

INC 0.00002160 sec
———— ] [ ——

S AES e
38D @ 0 @ 2y 2 5.20 usec
=R} P2 12,40 usec

40
EBL1 -1.00 dB
SFO1 400.1322314 wMHz
N T I —
45— wUC2 130
3 10.25 usec
PLZ -2.00 db

5702 100.6233364 Mz

501 . - mamm== GRADIENT CHANNEL mummu
CPNAM1 SINE.100

55 . GPEI 30.00 %
P16 1000.00 uses

Fl - Aequisition parameters
60— DO 2
A EoS 128
sFol 100.6238 Mz
FIDRES 180808473 Hz
W 229.937 ppm
A998 FnMODE ar

@ &% . £2 - Processing parmeters

mmf., . 51 1024

65|

70+

754
Tl - Processing parameters
sI 1024
HC2 3
SF 100.6128161 Miz
0w SINE
558 ]

80~

!

Le 0.0Q Hz
B ) ]

4.0 3.5 3.0 25 2.0 15 ppm
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PROTON

2 a 223UBRRR 3
: ] Lneaenen - RF136 p-sonde

—7.27
—_—17.22
T 6.98

———7.08
.01
o B.85
TT——6.B4

Current Data Paramaters

NAME cf136
EXENO 10
BROCNO 1

F2 = Requisition Parameters

Date 20030731
Time ™ 1.15
INSTRUM spect
PROBED 1.7 mm PATXI 1
PULEROG 2920
o €5535
SOLVENT M5S0
Ng 64
b8 2
e 8250.825 Bz
FIDRES 0.125898 Hz
AQ 3.5715922 sec
R 128
o 60.600 usec
DE 6.50 usec
T 300.0 K
o DL 5.0000000¢ aec
T 06 1
z
m=mmmmes CHANNEL fl ===eees
nueL 1H
?i 4.80 usec
P11 5.50 B
sroL 4001338012 Miz
F2 - Processing parameters
Q ° s1 32768
— T f T N SE 400.1300026 MHz
9.5 9.0 8.5 ppm e bl
- LB 0.30 Hz
I 5B o -
.00
o o 0 1.0
zT Iz
(o) W [e]
OIA Z Vlo
Az -
T I
[e] o}
Iz zT
\ ;
ZT\ Iz
O [e)e] o
Iz zT
vno ouﬁ

T
1.5 ppm

Molecular tong 14

S46



NH,

Molecular tong 14

RF136 p-sonde
Current Data Parameters
WAME ri136
EXENO 1
[ P DR ppm  FRONO '
= T2 - Acquisition Parsmatecs
P P L Date 20080731
AT A2 1.0 Time™ 1.17
INSTRUK spect
PROBKD 1.7 mm PATAI 1
— BULERCG coaygpmigt
Lis ™ 1024
SOLVENT oeso
NS 4
08 15
SWH 4280.822 Hz
Loo FIDRES 4.180450 Hz
- AQ ©.1197700 sec
RG 16334
o 116.800 ugec
DE §.50 usec
o5 T 300.0 K
4 Do 0.00000200 sec
) oL 202559800 sec
_ . dl3 0.00000400 sec
435 1,2a D16 0.00010000 sea
ek ™o 0.000:
SRR Sep & @ Lao 23360 sec
. mmmuama CHAMVEL f£1 m=s=imen
wucL 4
£l £.80 usee
l-3.5 ELL 5.50 dB
- SEOL 400, 1222834 Mz
- mm——. GRADTENT CHANNEL smmmm
c o GENAML SINE.L00
I GENAMZ SINE. 100
@ < 84 % . % 4P 4.0 GEMAM3. SINE.100
Lot e 16.00 ¢
ez 12.00 %
5733 10.00 &
Las P16 L000.00 usee
F1 - Aoquisition parameters
NDa 1
™ 128
[ 5.0 sfoL 00,1323 Mz
FIDRES 33.443320 Hz
sk 10.689 ppn
ErbODE oF
55 Fz - Brocessing parameters
- s1 1024
-~ SE 400.1300026 MHz
wWDw SINE
588 o
L LB 0.00 Hz
6.0 GB o
ec 1.40
¥l -~ Processing parameters
[ 6.5 st 1024
s ez oF
sF 400.1300025 Mz
@ wom TUSTE
.‘% §5B ]
. . 1B N 0.00 Hz
& ) . 7.0 i 0
-
a 7.5
L= <
@ .
@ |-8.0
T T T T T T T T T T T T T T T &5
B.5 8.0 7.5 7.0 6.5 6.0 55 5.8 4.5 4.0 3.5 3.0 25 20 . 1.5 10 - ppm
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Molecular tong 14
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20

30

40

- 60
et
o
= @ - 70
F 80
k - 90
A52 s L 100
K
o =110
@ WE :
USes
=,
mwm [r==t I-120
AT R
@ ,u.w,ﬂ,
Lokg a0 @ T
P Y. D F130
I 4wﬂ = oBs I
_ TG e 3
C T T T T T T T T 7 T T T T T T
8.0 75 7.0 6.5 6.0 5.5 5.0 45 4.0 35 3.0 25 2.0 1.5 1.0 ppm

RF136 p-sonde
HSQC

Current Data Parsmetacs

e 136
Tmio 12
FROCHD 1

F2 = Rcquisition Paraneters
Date 20020731
Tima 1.37
THSTRUM spect.
PROBHD 1.7 @m PATXT 1
PULPROG hageetgp

™ 1044
SOLVENT 50

NS 18

s 16

s 4280822 Bz
FIDRES 4.180430 Hz
Ag 0.1357700 sec
RG 18350 4

o0 115.800 usec
e £.50 uzes
TE 300.0 K
CNST2 145.0000000

do 0.00000300 =cc
o1 1.02605658 sec
d11 0.03000000 sec
a1 9.00000400 aec
Clé 000030000 sec
4 0:00172414 sec
DELTA 000111560 sec
DELTAL 0:00071514 sec

-00802615 see

BL 5.50 db

sFoL 400.1322634 MHz
mmee CHAMNEL, £2 mmmsmmun
CPDERG2 sarp
Nuck 136

3 9.90 vanc
pd 17,40 usec
BCPDZ 75.00 usec
EL1Z 27.70 db
BLZ 6.00 4B
sroz 100. 6213211 MHz
mommen GRADIENE CHANNEL wmwem
GENAM SINE.100
ez SINE. 100

GREL .00 %
Gez2 20010 & -
PlE 1000.00 usec
Fl - Acqulsition parameters
D0 2

) 128

sro1 100.6213 MHg
FIDRES 149.370586 Hz
E 190,020 pem
FuMODE  Echo-Antischo

E2 - Processing pazamsters
st o P

st 400.1300926 Kilz
WoH QSTHE

ssB H

Le .00 Ha
e o

EC 1.40

Fl - Processing parsmeters
st 1024

M2 ache-untischo

£ - 100. 6126181 MHz
WOW QSINE

558 z

LB 0.00 Hz
a8 a
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1
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' 25 e .
oy, %9 ¢ G,M.ﬁi 22 Lo 6
EDF f 423k
140 r.ru& ez -
,unmm W 1=n@ .
woE %6 e K
i = b TR A2 .
160 _ Hn i
8 A
AT
180 |
200 ‘ |
i |
220- . N ,
r]J T T T T T (MRS T T T T T T T T T T T T s
11.0 105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 6.5 5.0 45 4.0 3.5 3.0 25 N..O 1.5 1.0 ppm

RF136 p-sonde
HMBC

current Data Parameters

NAME f136
EXPNO 13
FROCKC

F2 - Acguisition Paramatacs
Dare_ 20090731
Time 2.20
INSTRUM spect.
PROBHD 1.7 mm BRTXI 1
PULERCG  hrbogplpndat

™ Lozt
SOLVEWT DHsC

RE 84

DS 18

) 260,822 Hz
FICRES 4.180450 Hx
RO 0.1197700 sec
[ 183904

oW 116.800 usec
of 6.50 usec
TE 300.0 K
CHST13 7.89999%8
cNsTZ 145.0000000

40 0.00000300 sec
o1 1.02580004 ssc
bl& 0.00010000 sec
d2 0.00344828 sec
a8 0.064935C7 snc
™o 0.00DD2160 sec

arEl 40.10 &

PLE 1000.00 usee
F1 - Roquisition parametars
NDO 2

o 128
SFOL 100. €238 MHz
FIDRES 180844510 He
& 230.048 ppm
FrHODE oF

£2 - Processing parameters
51 102¢

SF 400.1300026 MRz
WOW BINE
8sR o

L 0.00 Wz
GB [

BC 1.40

F1 - Processing parameters
sI 1024

Me2 oF

SF 100.€128161 MHz
o : SINE
ss58 a

1B 0.00 Hz
GB o
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Molecular tong 15

: 25 szmaE % 3138 2 RF100 prsonde
IR TRAY o

\\ Current Data Paiamefers

RANE ££109 miccosonde
EXPNC 10
PROCNO 1
F2 - Boquisition Farametecs
Date 20080730
Tims 10.21
INSTRUM spect
PROBHD 1.7 mm EATXI 1
PULPROG 2930
k4] 65538
SOLVENT tHEO
NS 84
o8 2
SWH B250.825 Hz
FIDRES 0,125898 Hz
AQ 3.9715922 see
BG 128
o 60,600 usec
DE 6.50 usec
TE 300.0 K
o1 5.00000000 sec
00 1
cmmaame CHAMNEL (1 =seeecs
NUC1 1K
L 4.80 usec
PL1 5.50 dB
sFo1 4001338012 Mz
———— g
: £2 - Processing perametery
- EH 32768
r T T T T T T T T 1 sF 400.1300000 MHz
10.0 9.5 9.0 8.5 8.0 7.5 8.5 ppm o =
[+ 0.30 Hz
GE Q
= 1.00
o - = a = ~n W
2 2 8 R g " S o 3 5 3 5w =
- - = - om - - o o o - - e
. _ | _ T
¢
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Molecular tong 15
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(0]

H

o

N
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N
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>

|
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167.97

157.28

157.03

TT——154.98

TT——152.54

~————— 132.64

_—124.12

= —123.12

= 122.49
121.67

112.18

- He 2

77.71

67.03

56.12

40.18

39.94

7

39.
39.52

39.31
39.10

38.90
38.49

28.97

T 28.23

23.77

T
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T
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T
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T
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T
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T
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40
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RF109 p-sonde
Jmod

Cucrent Dats Paramefers

NAME ££108 miccosonde
EXPNO 15
PROCNG 1
F2 - Roquisition Pazameters
Date 20090730
Timéa 15.55
INSTRUM spect
PROBHD 1.7 mm BATAI 1
FULFROG Fmod
T 65538
SOLVENT DHSO
NS 8000
[ 4
S 23149.148 Hz
FLDRES 0.353213 Hz
AQ 1.4156492 sec
RG 7298.2
o 21,600 usec
DE &.50 usec
TE 300.0 K
CHST11 1.0000000
CNST2 145.0000000
ol 5.00000000 sec
azo 0.00885655 sec
DELTA 9.000031057 sec
D9 1
=== CHAMNEL #1 ==ow====
HueL 130
Bl 9.30 usec
p2 16.60 uses
PL1 6.00 dB
5701 100.6233333 MHz
m—mme—== CHANNEL 2 we=os===
CEDERGZ waltzlB
nucz 1m
pceDz 100,00 usac
PLLZ 3.0 dB
FL2 5.50 dB
§Foz 400.1316005 MHz
F2 - Processing parameters
51 32788
sF 100.6128148 HAz
WO EM
8SB ]
L3 3.00 Bz
=] 9
BC 1.40

S51



T T
(o) W o)
2 w
z _z
I
o o *
Iz ZT
N ’
ZT Iz
N
o} [ele} [e]
I=z ZT

Molecular tong 15
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55
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ﬁ 7.0
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teo

RF 109 p-sonde

cosy
Current Data Parameters
NAME £f109 microsende
EXENO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20050729
Time 11.03
INSTRUM spact.
PROBHD 1.7 mm PATXL 1
BULBROG cosygpmiqf
™ 1024
SOLVENT MSO
NS 4
DS 16
e 4125.413 Hz
FIDRES 4.028723 Hz
AQ 0.1242800 sec
RG 9195.2
oW 121.200 usec
DE 6.50 usec
15 300.0 K
00 ©.00000300 sec
Dl 2.02150297 gec
dl3 0.00000400 sec
D16 0.00010000 sec
NO ©£.00024240 sec
mccmmems CHANNEL fl ==wmmm==
NUCL 1H
P1 4.80 usec
PLL 5.50 dB
SFOL 400.1322593 MHZz
s=wmma GRADIENT CHANNEL m===m
GENAML SINE.100
GENAM2 SINE.100
GENAM3 SINE.100
Ge3l 16.00 *
GEZ2 12.00 %
GPZ3 40.00 %
PLE 1000.00 usec

F1 - Rcquisition parameters
NDO 1

™ 128
sFOL 400.1323 MHz
FIDRES 32.229786 Kz
sW 10.310 ppm
FRMODE oF

F2 - Processing parameters
ST 1024

SE 400.1300000 Mz
oW SINE
$5B 0

L8 0.00 Kz
=) ©

2 1.40

F1 - Processing parameters
ST

1024

mcz QF

sE 400.1300000 MHz
WOW SINE
SSB o
L8 0.00 Kz
<] o
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RF 109 p-sonde
HSQC

Curront Dats Pacasefers

NAME
EXPND
PROCNO

$£108 microacnds
1
t

F2 - Acquisiticn Parsmeters

CPDPRGZ
NUCZ

?3

4
boenz
PL1Z
PL2
Ed

20090729
11.24
=pect

1.7 ma BATXI I

27.40 usex

£l - Acquisition paramsters
NDO

™
SFO1
TIDRES

]
FoMODE

2
128
100.6213 Mz
143376865 Hz
130.02¢ ppo

Echo-Rntischo

T2 - Procesaing parametars
ST

SF .
WOH
588

§$ﬁ22 SRR

Pl

1024
400. 1300000 Wiz
GETNE
H
0.40 Bz
o
1.40

- Proeessing parsmeters

1024
acho-antiecho
100. §12814E Miz
QITHE
2
0.00 Hz
o
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RF 109 p-sonde
HMBC

Curzent Data Paramets:s

NAME r£109 microsonde
| EXBNO 13
EROCHO 1

F2 - Requisition Parapeters

Date 20089729
Time 12.07
INSTRUM | spaat
PROBMD 1.7 mm PATXI 1
PULEROG  hmbogplpdgf

™ 1624
SOLVENT oMs0

s 64

DS 18

S 4125.013 Hz
FIDRES 4.026723 He
AQ 0.1242000 sec
RG 18380.4

o 121.200 usec

P2

PL1 5.50 dB
BFOL 400.1322593 MHz
e CHANNEL £2 ===s====
HuCZ 13

3 §.70 usee
PLZ €.00 dB
SED2 100, 6239364 MHz
am==u- GRADIENT CHAMNEL wm===
GRNAML SINE.100
GENRM2 SINE.100
GENRM3 SINE.100

GRZ1 50.00 &
GPZ2 30.00 ¥
Gez3 40.10 &
P16 1000.00 usec

F1 - Acquisition parameters

NDO 2
™D 128
SFOL 1006238 MHz
FIDRES 180.844510 Hz
W 230.048 ppm
FnMODE QF

£2 - Processing parameters
5T 1024

&EF 400.1300000 MHz
WIW SINE
s5B o
16 0.00 Hz
a8 Q
BC 1.40
£1 - Brocessing parameters
st 1024
Mc2 QF
SE 100. 6128148 MHz
WD SINE
858 0
L8 0.00 Hz
GB ]
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Figure 1S.
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Figure 2S.
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