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Synthesis of ElteX ligands

General

All the reactions are monitored by TLC on commercially available precoated plates (silica gel 60

F 254) and the products were visualized with acidic vanillin solution. Silica gel 60, 230-400 mesh,

is used for column chromatography, unless otherwise stated. EtP refers to light petroleum, bp 40-

60 ◦C and AcOEt to ethylacetate. 1H and 13C NMR spectra were recorded at 400 and 100 MHz

on a Varian, Mercury-400 instrument. FTIR spectra are recorded as CDCl3 solutions. ESI-mass

spectra are measured with a LCQ-FLEET, Thermo Scientific instrument. THF was distilled from

sodium in the presence of the blue colour of benzophenone kethyl, DCM was distilled from CaH2.
∗To whom correspondence should be addressed
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Figure 1

Commercial available reagents, catalysts and ligands are used as obtained, unless otherwise stated,

from freshly opened container without further purifications. In this section the name of compounds

and intermediates has been done using IUPAC rules, on the other hand the numbering of H and C

atoms reported in the description of NMR spectra and indicated in Figure 1 follows that used along

the body text of the manuscript.

(3R/S)-1-phenylhexan-3-yl 4-methylbenzenesulfonate1

Figure 2: (3R/S)-1

To a solution of (3R/S)-1-phenylhexan-3-ol2 (0.43 g, 2.44 mmol) in 2 mL of dry pyridine,

p-tosyl chloride (0.93 g, 4.88 mmol) is added, under a N2 atmosphere. The suspension is stirred

at room temperature for 15 hours, then poured onto 15 mL of DCM. The reaction mixture is

washed with HCl 10% (3x20 mL), saturated solution of NaHCO3 (3x20 mL) and Brine (2x50

mL), then dried over Na2SO4, filtered and evaporated to obtain a yellowish oil (0.64 g). The 1H-

NMR spectrum of the crude shows the presence of p-tosyl chloride as impurity, not removable
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by flash chromatography at this stage. The impurity is easily removed in the next step of the

procedure. 1H NMR, 400MHz, CDCl3, δ : 0.84 (t, 3H, J=7.13 Hz, CH3); 0.91 (t, 3H, J=7.61 Hz,

CH3tosyl chloride); 1.19-1.38 (m, 4H, 2CH2); 1.52-1.76 (m, 2H, CH2);1.85-1.94 (m, 2H, CH2); 2.45

(s, 3H, CH3tosyl); 2.45 (s, 3H, CH3tosyl chloride); 2.49-2.64 (m, 2H, CH2); 4.60-4.66 (m, 1H, H-3);

7.16-7.35 (m, 5H, Harom); 7.33 (d, 2H, J=8.10, Htosyl); 7.80 (d, 2H, J= 7.13 Hz, Htosyl). 13C NMR,

100MHz, CDCl3, δ : 13.63; 17.88 (2C); 21.69 (1C, CH3); 31.06; 35.76; 36.20 (3C); 83.35 (1C,

C-3); 125.96; 128.23; 126.56; 128.39; 129.68 (5C, Carom); 134.65; 141.02; 144.41 (3C).1 2

(3R/S)-1-(3-azidohexyl)benzene

Figure 3: (3R/S)-2

To a solution of (3R/S)-1-phenylhexan-3-yl 4-methylbenzenesulfonate ((3R/S)-1) (0.25 g, 0.78

mmol) in 3 mL of dry DMF, NaN3 (0.8 g, 12.4 mmol) is added and the light pink suspension is

stirred, under N2, for 15 hours, then poured onto 20 mL of AcOEt. The reaction mixture is washed

with Brine (4 x 30 mL). The recollected organic layer is then dried over Na2SO4, filtered and

evaporated to obtain a yellowish oil (0.32 g). The crude is purified by flash chromatography (eluent

EtP:AcOEt/ 10:1) to obtain 2 as a colourless oil (0.15 g, 98% yield). 1H NMR, 400MHz, CDCl3,

δ : 0.93 (t, 3H, J=7.13Hz, CH3); 1.35-1.57 (m, 4H, 2CH2); 1.78-1.84 (m, 2H, CH2); 2.63-2.84 (m,

2H); 3.22-3.30 (m, 1H, H-3); 7.18-7.32 (m, 5H, Harom). 13C NMR, 100MHz, CDCl3, δ : 13.86

(1C, CH3); 19.30; 32.40; 36.17; 36.59 (4C, Caliphatic); 62.03 (1C, C-3); 126.01 (1C, Cpara); 128.47

(4C, Corto−meta); 141.30 (1C, Cquat).
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(3R/S)-1-phenylhexan-3-amine3

Figure 4: (3R/S)-3

To a solution of (3R/S)-1-(3-azidohexyl)benzene (3R/S)-2 (0.09 g, 0.44 mmol) in 3 mL of

MeOH, Pd/C 5% (0.06g, 0.031 mmol) is added in a double neck rounded bottom flask. The

suspension is stirred at room temperature in H2 atmosphere at ordinary pressure for 3 hours then

filtered to obtain 3 as a colourless oil (0.03 g, 38% yield). 1H NMR, 300 MHz, CDCl3, δ : 0.92

(t, 3H, J=6.93Hz, CH3); 1.22-1.35 (m, 2H, CH2); 1.39-1.48 (m, 2H, CH2); 1.52-1.63 (m, 1H,

H-8); 1.70-1.80 (m, 1H, H-8); 2.58-2.67 (m, 1H, H-9); 2.70-2.79 (m, 2H, CH2), 7.15-7.30 (m,

5H, Harom). 13C NMR, 100 MHz, CDCl3, : 14.20 (1C, CH3); 19.22, 32.59; 39.91; 40,42 (4C,

Caliphatic); 50.56 (1C, C-9); 125.65 (1C, Cpara); 128.31 (4C, Corto−meta); 142.47 (1C, Cquat).3

(15R/S,2S)-tert-butyl 2-(1-phenylhexan-3-ylcarbamoyl)piperidine-1-carboxylate

Figure 5: (15R/S,2)S-4

A solution of N-Boc (L)-pipecolinic acid (0.36 g, 1.58 mmol) is dissolved into freshly distilled

DCM (5 mL) under a N2 atmosphere. Then, diisopropylcarbodiimide (0.25 mL, 1.58 mmol), a

solution of (R,S)-1- phenylhexan-3-amine 3 (0.14 g, 0.79 mmol) in DCM and DMAP (0.0097 g,
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0.079 mmol) are added at 0 ◦C, under a N2 atmosphere, while the formation of a white precipi-

tate of diisopropylurea is observed. The reaction is stirred at room temperature for 18 hours, then

poured onto diethyl ether (20 mL). The organic layer is alternately washed several times with sat-

urated solutions of NH4Cl and NaHCO3, dried over Na2SO4, filtered, evaporated and dried under

vacuum to obtain 0.21 g of an orange oil. The crude product is purified by flash chromatography

using (eluent DCM:AcOEt/ 10:1, followed by 8:1) to obtain (15R/S,2S)-4 as a colourless oil (0.14

g, 46 % yield). 1H NMR, 400MHz, CDCl3, δ : 0.90 (t, J= 7.22 Hz, 3H, CH3), 1.25-1.85 (m, 21H,

Haliphatic), 2.24-2.44 (bs, 1H, H-6), 2.55-2.68 (m, 2H, CH2 H-5), 2.70-2.83 (bs, 1H, H-6), 3.93-4.06

(bs, 1H, H-15), 4.69-4.77 (bs, 1H, H-2), 5.60-6.13 (bs, 1H, NH), 7.15-7.29 (m, 5H, Harom). 13C

NMR, 100MHz, CDCl3, : 13.91; 13.94; 19.05; 19.21; 20.56; 24.93; 28.34; 28.37; 32.37; 32.59;

37.39; 37.58 (12C, Caliphatic); 53.40 (1C, C-15); 54.94 (1C, C-2); 80.62 (1C, C-9); 125.83 (1C,

C-4); 125.90; 128.29; 128.30; 128.37; 128.43; 141.81 (6C, Carom); 170.74 (1C, C=OBoc); 182.68

(1C, C=Oamide). IR (CDCl3), cm−1: 3422.41 (m, NH stretch.), 3353.44 (m, NH stretch.), 1673.11

(C=O stretch.).

(15R/S,2S)-1-(2-oxo-2-phenylacetyl)-N-(1-phenylhexan-3-yl)piperidine-2-carboxamide

Figure 6: ElteN420

a) Deprotection of N-Boc piperidine: To a solution of (15R/S,2S)-tert-butyl 2-(1-phenylhexan-

3- ylcarbamoyl)piperidine-1-carboxylate (15R/S,2S)-4 (0.12 g, 0.31 mmol) in 2 mL of DCM, 1

mL of a solution of TFA 99 % (0.4 mL, 5.22 mmol) in 2 mL of DCM is added drop wise at 0
◦C. The reaction mixture turns yellow. The solution is stirred at room temperature for 1 hour
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and 2 mL of the acid solution are added at 0 ◦C since residual starting material is monitored by

TLC. Then, a saturated solution of NaHCO3 (25 mL) is added drop wise and the reaction mixture is

extracted with DCM (3 x 30 mL). The recollected organic layer is washed with a saturated solution

of NaHCO3 (2x35 mL), dried over Na2SO4, filtered, evaporated and dried under vacuum to obtain

the NH-piperidine ring as a yellow oil (0.075 g, 76% yield).

b) Derivative 5: To a solution of the previous crude (0.065 g, 0.23 mmol) in freshly distilled

DCM (4 mL), phenylglyoxylic acid 98% (0.44 g, 0.29 mmol), DMAP (0.0055 g, 0.045 mmol) and

diisopropylcarbodiimide (0.045 mL, 0.29 mmol) are added at 0 ◦C under a N2 atmosphere. A white

precipitate is observed. The reaction mixture is stirred under a N2 atmosphere at room temperature

for 18 hours. Diethyl ether (20 mL) is added and the organic layer is alternately washed several

times with saturated solutions of NH4Cl and NaHCO3, dried over Na2SO4, filtered and evaporated

under vacuum to obtain 0.080 g of a yellow oil. The crude is purified by chromatography (eluent

EtP:AcOEt/ 5:1) to obtain a mixture containing three different types of urea as by-products. To

get rid of them, the mixture is again purified by flash chromatography using (eluent toluene:Et2O/

10:1) to obtain ElteN420 as a colourless oil (0.011 g, 11 % yield).

The 1H-NMR spectrum of ElteN420 appears quite complex due to the presence of two rotamers

(1:1.3 ratio), each as 1:1 mixture of diastereoisomers.4 When the attribution of signals to different

rotamers is possible ( 1) refers to the minor rotamer. 1H NMR, 400MHz, CDCl3, : 0.81 (m, 3H,

CH3); 1.1-1.83 (m, 10CH2, CH2-16+ CH2-37 + CH2-38 + CH2-3 + CH2-4); 2.23-2.35 (m, 2H,

CH2-17); 2.50-2.73 (m, 3H, CH2-5, H-6); 3.15-3.24 (m, 1H, H-2); 3.37-3.44 (m, 1H, H-21); 3.87-

4.08 (m, 2H, H-15 + H-151); 4.58-4.66 (m, 1H, H-61); 5.10-5.16 (m, 1H, H-6); 5.72-5.80 ( m,

1H, NH); 6.27-6.37 (m, 1H, NH1); 7.06-7.24 (m, 5H, Harom); 7.39-7.50 (m, 2H, Hmeta); 7.54- 7.63

(m, 1H, Hpara), 7.88-7.93 (m, 2H, Hortho). IR (CDCl3), cm−1: 3418.10 (w, NH stretch.), 3021.55

(w, CHarom stretch.), 2926.72 (m, CH aliphatic stretch.), 1679.56 (s, NC=O stretch.), 1640.86 (s,

PhC=O stretch.). ESI-MS: m/z 862.77 [2M+Na]+, 443.31 [M+Na]+.
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(3S)-1-phenylhex-5-en-3-ol5,6

Figure 7: (3S)-6

To a solution of (-)-β -allyldiisopinocamphenylborane 1M in dioxane (5.00 mL, 5.00 mmol) in

freshly distilled diethyl ether (2.6 mL), 3-phenylpropionaldehyde (0.66 mL, 5.00 mmol) is added

at -100 ◦C under a N2 atmosphere and then allowed to reach 0 ◦C. The reaction is stirred under a

N2 atmosphere at 0 ◦C for 1 hour and then allowed to reach room temperature. NaOH 3M (3.50

mL) and H 2O2 30 % (1 mL) are added and the mixture is stirred at reflux at for 1 hour. A white

precipitate is observed. Distilled water (20 mL) is added and the aqueous layer is extracted with

diethyl ether (3x50 mL). The organic layer is washed with Brine (3x60 mL), dried over MgSO4,

filtered and evaporated under vacuum to obtain 1.91 g of a pale yellow oil. The crude is purified

by flash chromatography (eluent toluene:AcOEt/ 5:1) to obtain (3S)-6 as a colourless oil (0.48 g,

55 % yield). 1H NMR, 400MHz, CDCl3, δ : 1.73 (br, 1H, OH), 1.72-1.82 (m, 2H, CH2, H-2), 2.20

(dtt, J1 = 14.0 Hz, J2 = 8.0 Hz, J3 = 0.8 Hz, 1H, H-4), 2.33 (dtt, J1 = 14.0 Hz, J2 = 5.2 Hz, J3 = 1.2

Hz, 1H, H-4), 2.66 (dt, J1 = 13.6 Hz, J2 = 8.4 Hz, 1H, H-1), 2.83 (dt, J1 = 13.6 Hz, J2 = 7.6 Hz,

1H, H-1), 3.71-3.65 (m, 1H, H-3), 5.13-5.18 (m, 2H, CH2-6), 5.83 (dddd, J1 = 16.0 Hz, J2 = 10.0

Hz, J3 = 7.6 Hz, J4 = 6.0 Hz, 1H, H-5), 7.18-7.32 (m, 5H, Harom). 13C NMR, 100MHz, CDCl3, δ :

32.00 (1C, C-2); 38.40 (1C, C-1); 42.00 (1C, C-4); 69.80 (1C, C-3); 118.30 (1C, C-6); 125.80 (1C,

Cpara); 128.30 (2C, Cortho); 128.40 (2C, Cmeta); 134.00 (1C, C-5); 144.00 (1C, Cquat ). IR (CDCl3),

cm−1: 3390 (s, OH stretch. free ), 3062, 3026 (s, CH stretch. arom ), 2860 (m, CH stretch. aliph),

1640 (m, C=C stretch.), 1494 (s, C=C stretch.), 1454 (s, CH bend.), 1047 (s, C-OH strech.).
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(R)-1-phenylhexan-3-ol7,8

Figure 8: (3R)-7

To a solution of (S)-1-phenylhex-5-en-3-ol (3S)-6 (0.33 g, 1.88 mmol) in dry MeOH (26 mL),

Pd/C 5% (0.032 g) is added in a double neck rounded bottom flask. After two nitrogen-vacuum

cycles two hydrogen-vacuum cycles are performed. The reaction mixture is stirred in a H2 atmo-

sphere at ordinary pressure at room temperature for 2.5 hours. The reaction mixture is filtered, the

solid fraction is washed with 10 mL of DCM and the collected liquid layer is evaporated under

vacuum to obtain 0.26 g of a colourless oil. The crude is purified by flash chromatography (eluent

EtP:AcOEt/ 5:1) to obtain (3R)-7 as a colourless oil (0.24 g, 71 % yield). 1H NMR, 400MHz,

CDCl3, δ : 0.95 (t, J= 7.1 Hz, 3H, CH3), 1.33-1.51 (m, 5H, 2CH2 + OH ), 1.70- 1.86 (m, 2H,

CH2), 2.19-2.72 (m, 1H, H-1), 2.73-2.86 (m, 1H, H-1), 3.66-3.67 (m, 1H, H-3), 7.19-7.23 (m, 3H,

Hortho−para), 7.27-7.32 (m, 2H, Hmeta). 13C NMR, 100MHz, CDCl3, δ : 14.33; 19.02; 32.23; 39.33;

39.98 (5C, Caliphatic); 71.34 (1C, C-3); 126.00 (1C, Cpara); 128.61(2C, Cortho); 128.62 (1C, Cmeta);

142.43 (1C, Cquat ). [α]25D : -11.24, (c = 1.69, EtOH), (Lit.**: -4.05 (c = 1.85, EtOH).

8



(15R,2S)-tert-butyl-1-phenylhexan-3-yl piperidine-1,2-dicarboxylate

Figure 9: (15R,2S)-8

To a solution of (R)-1-phenylhexan-3-ol (3R)-7 (0.28 g, 1.53 mmol) in 10 mL of dry DCM,

N-Boc-L- pipecolinic acid (0.42 g, 1.84 mmol), DMAP (0.018 g, 0.15 mmol) and diisopropylcar-

bodiimide (0.29 mL, 1.84 mmol) are added at 0 ◦C, under a N2 atmosphere. A white precipitate

indicates the formation of diisopropylurea. The reaction is stirred under a N2 atmosphere at room

temperature for 5 hours, then poured onto 20 mL of diethyl ether. The organic layer is filtered

and alternately washed several times with saturated solutions of NH4Cl and NaHCO3,dried over

Na2SO4, filtered and evaporated under vacuum to obtain(15R,2S)-8 as a yellow oil (0.28 g, 47 %

yield). 1H NMR, 400MHz, CDCl3, δ : 0.91 (t, J= 7.90 Hz, 3H, CH3), 1.24-1.39 (m, 2H, 2H-38),

1.45 (s, 9H, C(CH3)3), 1.46-1.63 (m, 6H, 3CH2), 1.78-1.93 (m, 4H, CH2-17 + CH2-37), 2.54-

2.71 (m, 2H, CH2-4), 2.87-3.08 (m, 1H, H-5), 3.88-4.12 (m, 1H, H-5), 4.72-4.83 (m, 1H, H-2),

4.87-5.05 (m, 1H, H-15), 7.14-7.31 (m, 5H, Harom). 13C NMR, 100MHz, CDCl3, δ : 13.89; 18.52;

20.76; 22.47; 24.34; 24.67; 24.86; 26.86 (5C, Caliphatic); 28.33 (3C, Ct−butyl); 31.86; 36.25; 36.40;

41.08; 42.16; 53.89; 54.87 (4C, Caliphatic + rotamer); 74.44 (1C, C-15); 79.85; 80.33 (1C, Ct−butyl-

9 + rotamer); 125.97; 128.32; 128.41; 141.45 (6C, Carom); 155.40; 155.93 (1C, C=Ocarb); 171.81

(1C, C=Oester). IR (CDCl3), cm−1: 1726.88 (m, C=Oester stretch.), 1683.87 (s, C=Ocarb stretch.),

1365.59 (m, C-O stretch.), 1275.26 (m, N-CO-O stretch. as), 1043.01 (w, N-CO-O stretch. sy).

[α]23D : -0.47 (c = 1.80, CHCl3).
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(15R,2S)-1-phenylhexan-3-yl piperidine-2-carboxylate

Figure 10: (15R,2S)-9

To a solution of (15R,2s)-tert-butyl-1-phenylhexan-3-yl piperidine-1,2-dicarboxylate (15R,2S)-

8 (0.19 g, 0.48 mmol) in DCM (2 mL) 1 mL of a solution of TFA 99% (0.20 mL, 2.58 mmol) in 2

mL of DCM is added drop wise at 0 ◦C. The reaction mixture turns yellow. The reaction mixture

is stirred at room temperature for 4 hours during which 1.5 mL of the acid solution is added at

0 ◦C since residual starting material is monitored by TLC. A saturated solution of NaHCO3 (20

mL) is added drop wise and the aqueous layer is extracted with DCM (3 x 25 mL). The organic

layer is washed with a saturated solution of NaHCO3 (4x80 mL), dried over Na2SO4, filtered and

evaporated under vacuum to obtain (15R,2S)-9 as a yellow oil (0.12 g, 86 % yield) used in the next

step without further purification. In the 1H NMR spectrum when the attribution of signals to dif-

ferent rotamers is possible (1) refers to the minor rotamer. 1H NMR, 400MHz, CDCl3, δ : 0.82 (t,

J=7.2 Hz, 3H, CH31), 0.83 (t, J= 7.2 Hz, 3H, CH3), 1.24-1.39 (m, 2H, 2H-38), 1.42-1.63 (m, 6H,

2CH2), 1.78-1.93 (m, 5H, CH2-17 + CH2-37 + NH), 2.54-2.71 (m, 3H, H-5 + CH2-4), 3.01-3.13

(m, 1H, H-5), 3.29-3.36 (m, 1H, H-2), 4.97-5.05 (m, 1H, H-15),6.50 (d, J= 9.5 Hz, 1H, NH1),

6.63 (d, J= 9.01 Hz, 1H, NH), 7.14-7.30 (m, 5H, Harom). 13C NMR, 100MHz, CDCl3, δ : 13.94

(1C, CH3); 18.48; 24.14; 25.88; 29.39; 31.74; 35.83; 36.30; 45.68 (8C, Caliphatic); 58.72 (1C, C-2);

74.01 (1C, C-15); 125.86; 128.28; 128.36; 141.61 (6C, Carom); 173.33 (1C, C=Oester).IR (CDCl3),

cm−1: 1722.58 (vs, C=O stretch.), 1602.15 (m, N-H bend.), 1197.84, 1124.73 (s, 2 C-O stretch.).

[α]23D (CHCl3): -1.53, (c = 1.50 mg/mL). [α]25D : -6.43, (c = 1.85, EtOH).
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(15R,2S)-1-phenylhexan-3-yl 1-(2-oxo-2-phenylacetyl)piperidine-2-carboxylate

Figure 11: R-Elte421

To a solution of (15R,2S)-1-phenylhexan-3-yl piperidine-2-carboxylate (15R,2S)-9 (0.12 g,

0.41 mmol) in freshly distilled DCM (4 mL), TEA (0.11 mL, 0.82 mmol) is added under a N2

atmosphere. The reaction mixture is cooled at 0 ◦C and a solution of 2-oxo-2-phenylacetyl chloride

(0.070 g, 0.41 mmol) in 0.39 mL of freshly distilled DCM is added drop wise. The solution turns

pale yellow. The reaction mixture is stirred under a N2 atmosphere at room temperature for 4

hours. DCM (35 mL) is added and the reaction mixture is washed with Brine (3 x 30 mL), dried

over Na2SO4, filtered and evaporated under vacuum to obtain 0.14 g of an orange oil. The crude

is purified by flash column chromatography (eluent EtP:AcOEt/ 7:1) to obtain R-Elte421 as a

colourless oil (0.060 g, 34 % yield). In the 1H NMR spectrum when the attribution of signals to

different rotamers is possible (∗) refers to the minor rotamer. 1H NMR, 400MHz, C6D6, δ : 0.76

(t, J= 7.03 Hz, 3H, CH3); 0.84 (t, J= 7.12 Hz, 3H, CH∗
3); 0.9-1.82 (m, 10H, CH2-37 + CH2-38

+ CH2-3 + CH2-4 + CH2- 5); 2.06-2.12 (m, 2H, CH2-16); 2.25-2.43 (m, 2H, CH2-171); 2.44-

2.70 (m, 2H, CH2-17);3.01-3.12 (m, 1H, H-6); 3.31-3.45 (m, 1H, H-6); 4.52-4.54 (m, 2H, CH2-

161); 4.80-4.87 (m, 1H, H-21); 4.93-5.00 (m, 1H, H- 151); 5.09-5.17 (m, 1H, H-2); 5.54-5.58

(m, 1H, H-15); 6.94-7.15 (m, 8H, Harom); 8.18-8.21 (m, 2H, H∗
ortho); 8.30-8.34 (m, 2H, Hortho).

13C NMR, 100MHz, C6D6, δ : 13.66; 18.40; 20.97; 24.45; 25.81; 31.70; 35.91; 36.25; 43.72;

51.60 (10C, Caliphatic); 74.62 (1C, C-15); 125.99; 128.21; 128.37; 129.03; 129.75; 133.19; 134.74;

141.16 (10C, Carom); 167.75 (1C, C=Ocarb); 170.23 (1C, C=Oester); 191.68 (1C, C=Oketone). IR

(CDCl3), cm−1:1726.88 (s, OC=O stretch.); 1679.56 (m, NC=O stretch.); 1640.86 (s, PhC=O
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stretch.), 1447.31 (m, Car=Car stretch.). [α]25D : -31.42, (c = 1.85, EtOH). ESI-MS: m/z 865

[2M+Na]+, 444 [M+Na]+.

(S)-1-phenylhexan-3-ol

Figure 12: (3S)-7

For the synthesis of this compound, we exploit the procedure described above for the synthe-

sis of (R)-1- phenylhexan-3-ol R-7 except that we use the (+)-β -allyldiisopinocamphenylborane

instead of the (-)-β -allyldiisopinocamphenylborane, to have the starting material (R)-1-phenylhex-

5-en-3-ol. We obtain the final product as a colourless oil in 65 % yield. 1H NMR , 13C NMR and IR

spectra have been recorded and are comparable to the ones of (S)-1-phenylhex-5-en-3-ol described

above. [α]24D : +11.02, (c = 1.85, EtOH).

(15S,2S)-1-phenylhexan-3-yl 1-(2-oxo-2-phenylacetyl)piperidine-2-carboxylate

Figure 13: (15S,2S)-8

a) Initial amidation: For the synthesis of this compound, we exploit the procedure described

above for the synthesis of (15R,2S)-tert-butyl-1-phenylhexan-3-yl piperidine-1,2-dicarboxylate
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(15R,2S)-8 except that we use the (S)-1-phenylhexan-3-ol (3S)-7 instead of the (R)-1-phenylhexan-

3-ol (3R)-7. We obtain the final product as a colourless oil in 42% yield [α]25D : -11,50, (c =1.85,

EtOH).

Figure 14: (15S,2S)-9

b) Deprotection: To a solution of (15S,2S)-tert-butyl-1-phenylhexan-3-yl piperidine-1,2-dicarboxylate

(15S,2S)-8 (0.20 g, 0.52 mmol) in DCM (3 mL) 1 mL of a solution of TFA 99% (0.20 mL in 2 mL

of DCM, 2.58 mmol) is added drop wise at 0 ◦C. The reaction mixture turns yellow and is stirred

at room temperature for 4 hours during which 0.5 mL of TFA in 1.5 mL of DCM are added at 0 ◦C.

The mixture is poured onto 20 mL of a saturated solution of NaHCO3 and extracted with DCM (3 x

25 mL). The recollected organic layer is washed with a saturated solution of NaHCO3 (4x80 mL),

Figure 15: S-Elte421

dried over Na2SO4, filtered and evaporated under vacuum to obtain (15S,2S)-9 as a pale yellow

oil (0.128 g, 86 % yield). 1H NMR, 400MHz, CDCl3, : 0.88 (t, J= 7.42 Hz, 3H, CH3), 1.24-1.39

(m, 2H, CH2), 1.42-1.61 (m, 6H, 3 CH2), 1.78-1.92 (m, 5H, 2 CH2 + NH), 2.54-2.70 (m, 3H, H +

CH2), 3.00-3.11 (m, 1H), 3.29-3.34 (m, 1H), 4.97-5.03 (m, 1H, H-15), 7.12- 7.29 (m, 5H, Harom).
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13C NMR, 100MHz, CDCl3, δ : 13.94 (1C, CH3), 18.44, 24.12, 25.82, 29.37, 31.72, 35.84, 36.28,

45.65 (8C, Caliphatic), 58.72 (1C, C-2), 74.03 (1C, C-15), 125.87, 128.27, 128.28, 128.35, 128.38,

141.61 (6C, Carom), 173.30 (1C, C=Oester). [α]25D : -8,91, (c =1.85, EtOH).

(2S)-1-(2-oxo-2-phenylacetyl)-N-(3-phenylpropyl)piperidine-2-carboxamide

Figure 16: (2S)-10

a) Initial amidation: To a solution of 3-phenylpropan-1-amine (0.74 g, 5.45 mmol) in 6 mL

of dry DCM, N- Boc-L- pipecolinic acid (2.5 g, 10.90 mmol), DMAP (0.066 g, 0.54 mmol) and

diisopropylcarbodiimide (1.70 mL, 10.90 mmol) are added at 0 ◦C, under a N2 atmosphere. A

white precipitate indicates the formation of diisopropylurea. The reaction is stirred under a N2

atmosphere at room temperature overnight, then poured onto 30 mL of diethyl ether. The or-

ganic layer is filtered and alternately washed several times with saturated solutions of NH4Cl and

NaHCO3,dried over Na2SO4, filtered and evaporated under vacuum to obtain 2.8 g of a yellowish

oil. The crude is purified by flash column chromatography (eluent DCM:AcOEt/ 8:1) to obtain

(2S)-10 as a colourless oil (0.50 g, 26% yield).

b) Deprotection: To a solution of (2S)-tert-butyl 2-(3-phenylpropylcarbamoyl)piperidine-1-

carboxylate (2S)- 10 (0.36 g, 1.04 mmol) in DCM (6 mL) 1 mL of a solution of TFA 99% in 2

mL of DCM (0.70 mL, 9.03 mmol) is added drop wise at 0 ◦C. The reaction mixture turns yellow

and is stirred at room temperature for 4 hours during which 1.22 mL of TFA in 3.0 mL of DCM

are added at 0 ◦C. The mixture is poured onto 30 mL of a saturated solution of NaHCO3 sat.sol.

and extracted with DCM (3 x 55 mL). The recollected organic layer is washed with a saturated

14



Figure 17: (2S)-11

solution of NaHCO3 (4x80 mL), dried over Na2SO4, filtered and evaporated under vacuum to

obtain (2S)-11 as a pale yellow powder (0.184 g, 72% yield), used directly in the next step.

Figure 18: ElteN378

c) Final amidation: To a solution of (2S)-N-(3-phenylpropyl)piperidine-2-carboxamide (2S)-

11 (0.132 g, 0.54 mmol) in freshly distilled DCM (7 mL), phenylglyoxylic acid (0.106 g, 0.70

mmol), DMAP (0.013 g, 0.11 mmol) and diisopropylcarbodiimide (0.11 mL, 0.70 mmol) are added

at 0 ◦C under a N2 atmosphere. A white precipitate is observed. The reaction mixture is stirred

under a N2 atmosphere at room temperature for 18 hours. Diethyl ether (30 mL) was added and

the organic layer was alternately washed several times with saturated solutions of NH4Cl and

NaHCO3, dried over Na2SO4, filtered and evaporated under vacuum to obtain 0.230 g of a yellow

oil. The crude is initially purified by chromatography using DCM : AcOEt 8 : 1. Eventually,

to get rid of ureas byproducts still accompanying the target compounds the mixture is purified

again by flash chromatography using (eluent toluene:Et2O/ 1:2) to obtain ElteN378 as a colourless

oil (0.065 g, 32% yield). The 1H-NMR showed the presence of a 1.6:2.4 mixture of rotamers.
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When the attribution of signals to different rotamers is possible (∗) refers to the minor rotamer.
1H NMR, 400MHz, CDCl3, δ : 1.27- 1.84 (m, 8H, CH2-5 + CH2-16+ CH2-3 + CH2-3∗); 2.19-

2.30 (m, 2H, CH2-4); 2.60 (at, J=7.38 Hz, 2H, CH2-17); 2.62-2.70 (m, 2H, CH2-17∗); 3.15-3.33

(m, 4H, CH2-15, H-6, H-15∗); 3.35-3.41 (m, 1H, H-6); 4.00-4.03 (m, 1H, H-2∗); 4.53-4.60 (m,

1H, H-6∗); 5.11-5.15 (m, 1H, H-2); 6.16 (bt, 1H, J=6.12 Hz, 1H, NH); 6.68 (bt, 1H, J=6.28 Hz,

NH1); 7.10-7.23 (m, 5H, Harom); 7.41-7.48 (m, 2H, Hmeta); 7.55-7.62 (m, 1H, Hpara), 7.89-7.91

(m, 2H, Hortho). 13C NMR, 100MHz, CDCl3, δ : 20.41; 20.70; 25.05; 25.20; 25.83; 26.61; 31.14;

31.28; 33.14; 33.19 (5C, Caliph); 39.25 (1C, C-6); 39.41 (1C, C-15); 39.52 (1C, C-15∗); 44.55

(1C, C-6∗); 51.79 (1C, C-2); 57.06 (1C, C-2∗); 125.99; 126.01; 128.38; 128.41; 128.46; 128.48;

129.18; 129.22; 129.63; 129.87; 132.71; 132.93; 135.03; 135.40; 141.28; 141.33( 20 C, 10Carom

+ 10C∗
arom); 166.29; 167.58; 168.33; 169.50 (4C, 2C=Oamide + 2C=O∗

amide); 191.58; 192.43 (2C,

C=Oket + C=Oket1). ESI-MS: m/z 778.92 [2M+Na]+, 401.33 [M+Na]+, 377.17 [M-H]−. IR

(CDCl3), cm−1: 3435.34 (w, NH free stretch.), 3366.37 (w, NH free stretch.), 3030.17 (w, CHarom

stretch.), 2943.96 (m, CHaliphatic stretch.), 1679.56 (s, NC=O stretch.), 1640.86 (s, PhC=O stretch.).

[α]24D : -23.28, (c = 1.80, EtOH).
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Simulation Results on Elte-X ligands

Force field parameterization

In Figure 19 the AMBER039 atomic types assignment is shown for ElteN378 (top), for (R,S)Elte421

and (R,S)ElteN420 (middle) and for V10,367 (bottom). In the Figures 20 and 21 we report the

Figure 19: Atomic types assignment for ElteX ligands

atomic charges in electrons.
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Figure 20: Right: atomic charges and coordinates for Elte421. Left atomic charges and coordinates
for ElteN420
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Figure 21: Right: atomic charges and coordinates for V10,367. Left atomic charges and coordi-
nates for ElteN378 and ElteN378+
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Solute Tempering-Hamiltonian Replica Exchange (ST-HREM

In our ST-HREM simulations only the intraligand potential (torsional and non bonded) was scaled

throughout the replica progression with a maximum and minimum scaling factors of 1.0 and 0.20

corresponding to a solute temperature ranging form 300 K to 1500 K. The potential energy for

the k-th replica is then given by Vk = V +(ck− 1)V
[ligand]
T where V is the full potential energy of

the system, V [ligand]
T is the intraligand potential and ck is the corresponding scaling factor. Such a

solute tempering approach,10 by reducing the degrees of freedom that are involved in the scaling

in the generalized ensemble (i.e. only those affected by the proper, improper torsions and non

bonded interactions within the ligand), allows to minimize, for a given replica exchange rate, the

number of replicas needed in the given scaling range (300-1500 K) while maintaining at same

time a high flexibility of the ligand in the “hot” replicas. Eight replicas were distributed in the

given 300-1500 K range according to scheme given in Ref.11 The starting REM configuration in

bulk water was prepared in a cubic box in the NPT ensemble as described in Ref.12 The samples

contained from 499 to 502 TIP3 water molecules with a mean box length ranging form 25.16

Å and 25.21 Å in the target replica at T=300 K and P=1 Atm. The electrostatic interaction were

treated using the Smooth Particle Mesh Ewald method,13 with 20 grid points in each directions

and a 4-th order B-spline interpolation. The equations of motion were integrated using a multiple

time step r-RESPA algorithm14 with a potential subdivision specifically tuned for bio-molecular

systems.15,16 For each ligand, the (Hamiltonian) REM simulations were conducted in the NPT

ensemble with isotropic stress tensor,15 and lasted in all cases 12 ns for a total simulation of 96 ns

in the generalized ensemble. The mean acceptance exchange ratio in both simulations resulted in

the range 0.35-0.55.

The ST-HREM simulation of ElteN378 in DMSO were performed using an intrasolute scaling

range of 1.0-0.2 (300-1500 K). The force field for DMSO was taken from ref.17 The cubic box

contained in both cases 112 DMSO molecules with mean side length of 23.97 for (15S)-Elte and

(15R)-Elte. The 12 ns REM simulations in DMSO (total time in the generalized ensemble of 96ns)

had a mean acceptance exchange ratio in the range 0.35-0.55.
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A discussion of the errors in the simulations of the FKBP12 ligands is provided in Ref.12

Simulation of Elte421 in bulk water

Figure 22: Free energy surface (FES) with respect to the dihedral angles ω and ψ (in degrees) of
R-Elte421 (left) and S-Elte421 (right) calculated via solute tempering REM in water bulk solution.
The energy scale (labels on the color coded bar on the right of each diagram) is in kJ mol−1. The
most populated clusters for R-Elte421 and S-Elte421 (populations 26.6% and 15,8% respectively)
are reported in the 2D diagrams in the ω,ψ FKBP12 binding region. In the top figures we report
the ω probability distribution for R-Elte421 (left) and S-Elte421(right)

In Figures 22 and 23 we collected the results obtained in the ST-HREM simulation in water

bulk solution at T=300 K and P=1 Atm for R-Elte421 and S-Elte421. For each C15 diastereoiso-

mer we calculated the FES as a function of the ω,ψ angles (see Figure 1 of the main paper) for

20000 configurations taken from the target (0) replica spanning 12 ns using previously generated

trajectory data.2 The FES is calculated as G(ω,ψ) =−RT lnP(ω,ψ), with P(ω,ψ) being the cor-

responding distribution probability. The maximum of the 2D function P(ω,θ) defines the zero in
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the 2D FES. The 1D probability distribution as a function of ω alone (also reported in Figure 22 )

shows that in the S diastereoisomer the ω-cis rotamer is significantly more populated with respect

to the R epimer.

Simulation of ElteN420 diastereoisomers in bulk water

In Figure 23 we collected the results obtained in the ST-HREM simulation in water bulk solution at

T=300 K and P=1 Atm for R-ElteN420 and S-ElteN420. For each epimer, all data are calculated on

24000 configurations taken from the target (0) replica spanning 12 ns. For each C15 diastereoiso-

mer we report i) in the top part of the diagram: the O2-O3 distance involving the carbonyl of the

binding domain as a function of the ω,ψ angles (DOO(ω,ψ)) and ii) in the bottom part: the FES

with respect to the O2-O3 and H(N1)-O3 distances G(rO3−O2,rHN1−O3). The latter function is cal-

culated as G(rO3−O2,rHN1−O3) = −RT lnP(rO3−O2,rHN1−O3), with P(rO3−O2,rHN1−O3) being the

corresponding distribution probability. The maximum of the function P(rO3−O2,rHN1−O3) defines

the zero in G(rO3−O2,rHN1−O3).

Concerning the DOO(ω,ψ) function (top diagrams), we note that ωψ cis/trans and trans/cis

regions, in both epimers with minor differences, are characterized by distances in the range 4.2-5.0

Å, corresponding to the O2-O3 distance range found in the PDB structures of the Ligand-FKBP

complexes.18–22 The binding state is the ω-trans and ψ-cis state. The symmetrical ω-cis and ψ-

trans states have also optimal O2-O3 distances, but in this case, at variance with the ω-trans and

ψ-cis configuration, the spatial arrangements of the hydrophobic moieties in the ligand interfere

with binding.

In the bottom part of the Figure we show the color coded contour plot of the functionG(rO3−O2,rHN1−O3)

for the R and S diastereoisomers. The diamond bluish shape (regions of high probability, low free

energy) seen in the FES reported in Figure 23 is again a manifestation of the stability of the cis/cis

cis/trans trans/cis and trans/trans rotameric states in the ω,ψ conformational space (see also Fig-

ure 3 of the main paper). In the FES reported in Figure 23, the minimum at O2-O3 distances below

4.0 has no H(N1)-O3 hydrogen bond and corresponds to a ω,ψ trans-trans rotameric state (see
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Figure 23: Top: O2-O3 distance (in Å) as a function of ω and ψ (in degrees) in R-ElteN420 (left)
and S-ElteN420 (right). Bottom: Free Energy Surface (FES) with respect to the O2-O3 distance
and the H(N1)-O3 distance. The energy scale (labels on the color coded bar on the right of each
diagram) is expressed in kJ mol−1.

top Figures). The minimum seen at rO3−O2 $ 4.4 Å and rHN1−O3 $ 2 Å corresponds to the bind-

ing state stabilized by the H(N1)-O3 H-bond. In the G(rO3−O2,rHN1−O3) function, the differences

between the two epimer are significant: while in the R epimer the minimum at rO3−O2 $ 4.4 Å and

rHN1−O3 $ 2 Å is the deepest minimum, in the S epimer such basin competes with other strong
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minima. The symmetrical counterpart of the binding minimum (at the same O3-O3 distance but

with large H(N1)-O3 distances ) corresponds the ω,ψ cis-trans conformational state that appears

more stable in the R epimer. The minimum at larger O2-O3 distances (rO3−O2 $ 4.4) is a manifes-

tation of the ω,ψ trans-trans state, a non FKBP binding conformation and again is deeper in the S

epimer, suggesting that, in the case of the ElteN420 mixture, S-ElteN420 is a less effective FKBP

binder with respect to the R diastereoisomer.

Simulation of V10,367 in bulk water

Figure 24: Left: Free Energy Surface (FES) with respect to the dihedral angles ω and ψ (in
degrees) of V10,367 calculated via solute tempering REM in water bulk solution. The energy
scale (labels on the color coded bar on the right of each diagram) is in kJ mol−1. A representative
structure of one of the most populated cluster (population$ 10%) is reported in the corresponding
ω,ψ FKBP12 region. The O2, O3 atoms are highlighted with an enhanced sphere radius. Right:
Contour map of the O2-O3 distance (in Å) as a function of ω and ψ (in degrees) in V10,367.

The simulation of V10,367 at T=300K and P=1 Atm reveals that such compound behaves in

water bulk solution essentially as an Elte-like ligand (see Figure 6 of the main paper) with frequent

stacking (70% of the 20000 sampled conformations are stacked in the target replica) between
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phenyl-1 and either the phenyl-2 (as in cluster 1, population $ 12 %) or the pyridyl moiety (as in

cluster 2, population $ 11%). The ω,ψ FES and the O2-O3 distance as a function of ω,ψ (see

Figure 24) follows the pattern of, e.g, Elte421. Inspection of theω,ψ FES reveals also that the most

populated PKA conformer in V10,367 is the ω,ψ trans-trans rotamer and not the Tyr82 and Ile56

binding trans-cis state as in ElteN378. As there is no significant barrier between the ψ-trans-ψ-cis

states conversion between these two rotamers is rapid and hence (as in R-ELte421) such feature

does not reduce the binding affinity vs FKBP12. It must be also noted that the configurational

entropy of V10,367 in bulk water is sensibly larger than that of ElteN378 (see table 1 of the main

paper). This is expected since TS is an extensive quantity and V10,367 has 1.6 times the atoms

ElteN378 has. Probably a large contribution to TS is V10,367 is coming from the metoxy groups

on the phenyl-1. However, what counts in the binding process is the TΔS and it can be reasonably

assumed that the conformational contribution to the entropy arising from the metoxy groups in

V10,367 does not change significantly upon binding to FKBP.
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ElteN378: conformation of the protonated form in water

Figure 25: Free Energy Surface (FES) with respect to the O2-O3 distance and the H(N1)-O3
distance in ElteN378(left) and in ElteN378+ (right) in water bulk solution at 300=K and P=1 Atm.
The energy scale (labels on the color coded bar on the right of each diagram) is expressed in kJ
mol−1. Data calculated on 20000 configurations of the target replica.

The simulation of ElteN378+ in water shows that the H(N1)-O3 hydrogen bond further stabi-

lizes, with respect to ElteN378, the ω-trans rotamer. This is clearly seen in Figure 25 (left) where

we compare the FES with respect to the O2-O3 distance and the H(N1)-O3 distance of the neu-

tral and protonated species. In the Figure we also shown the most populated clusters found for

the two species in aqueous environment. The O2 O3 and N1 atoms are highlighted with a larger

sphere radius. The H-bond between H(N1) and O3 is also shown. The FES with respect to ω,ψ

of Elte378+ (data not shown) closely follows the pattern of the neutral counterpart with the further

weakening of the ω,ψ cis-cis and cis-trans minima (see Figure 5 of the main paper). Remarkably,

at variance with neutral ElteN378 where approximately 50% of the conformations populate a par-

allel displaced stacked structure, in the most populated cluster of ElteN378+ (population % 32)
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the two phenyl ring are edge-to-edge or in T-shaped configuration (see next section in the SI and

discussion of fluorescence spectra of ElteN378 compounds in various solvents in the main paper).

Cluster analysis of ElteX compounds.

Figure 26: Cluster analysis computed on 24000 sampled configurations of the target (unscaled)
replica at T=300 K and P=1 Atm in water solution for S-ElteN420 and R-ElteN420. Data were
computed only on non hydrogen atoms with maximum intraligand threshold distance of 3.0 Å.
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Figure 27: Cluster analysis computed on 20000 sampled configurations of the target (unscaled)
replica at T=300 K and P=1 Atm for ElteN378 in water and DMSO and for ElteN378+in water.
Data were computed only on non hydrogen atoms with maximum intraligand threshold distance of
3.0 Å.
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PPI mechanism and inhibition

Figure 28: cis-proline -> trans-proline isomerization mechanism in the PPI domain of FKBP pro-
teins. The binding pocket of the PPI domain is drawn in blue. The bend substrate anchors the
concave binding pocket at Tyr82 (via CO of the flanking Pro residue) and through proline-Trp59
stacking: the peptide bond involving cisproline is weakened and the ω-torsional barrier is low-
ered. When the proline cis-trans isomerization occurs, the substrate is rectified, no longer fitting
in the concave binding pocket so that it must release the O3-HO(Tyr82) H-bond and the Trp59-pro
stacking, leaving the FKBP active site

Figure 29: Inhibition mechanism in the PPI domain of FKBP proteins. The concave binding pocket
of the PPI domain is drawn in blue. The ligand anchors to the binding pocket at Tyr82 (via CO
of the flanking the piperidinic ring) and at Ile56 (via the following carbonyl in the peptidomimetic
chain). The two anchoring points prevent the trans-cis isomerization locking the in the binding
pocket.
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Photo-physical data

Binding Affinity measurement

Figure 30: Left: Fluorescence emission spectra of FKBP12 in PBS buffer solution compared to
spectra obtained when a 4nM solution of the ligand is added to the protein. The protein concentra-
tion was 1.05 µ M in all samples. The excitation wavelength was λ= 265 nm and the temperature
was kept constant 288 K in all experiments. Background emission of protein free-samples was
always subtracted from the experimental spectra. Right: Relative fluorescence intensity decrease
of FKBP12 fluorescence at 325 nm (excitation wavelength λexc = 265 nm) as a function of ligand
concentration for the series of ElteX compounds and for FK506.

Table 1: Comparison of dissociation constant ratios R=KElte421/KFK506 obtained for ELte421 1:1
diastereoisomeric mixture using FKBP12 provided by Sigma and FKBP12 provided by CIRMMP.
R1: fitting of the linear portion of the F0/F plots. R2: fitting in the entire quenching range.

Protein R1 R2
FKBP12 (Sigma) 2.3±0.1 1.3±0.1
FKBP12 (CIRMMP) 2.1±0.1 1.2±0.1

From the Tables 1 and 2, it is indeed worth noticing that, while the relative measurements of

the affinity constants of ElteX ligands are reasonably independent on either the selected model or

the experimental conditions (see, e.g., the comparison of Table 1 done on two set of independent

measurements using FKBP12 from different sources), the absolute values of the binding affinities
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Table 2: Ki for FKBP12 binding to ligands of the ElteX series and to FK506. Comparison among
different fitting procedures.

Ligand Ki/nM (static quenching23) Ki/nM24 Ki/nM25

FK506 6.2 ± 2.3 1.2 ± 0.2 1.3 ± 0.3
Elte421 7.9 ± 1.2 1.5± 0.3 1.9 ± 0.4
S-Elte421 7.1 ± 0.7 2.4 ± 0.4 1.5 ± 0.3
R-Elte421 9.9 ± 1.7 4.7 ± 0.3 3.6 ± 0.3
ElteN420 38.8 ± 5.8 27.5 ± 0.4 21.1± 0.4
ElteN378 3.0 ± 0.5 1.1 ± 03 0.7 ± 0.2

are not. Indeed, the measurement of the absolute binding constant are extremely sensitive to both

model representation (see Table 2) and, above all, to the experimental conditions. In the frame-

work of fluorescence based Ki determination, factors like temperature, impurities in the expressed

protein, protein concentration, DMSO percentage, excitation wavelength, buffer preparation and

composition, may have a significant impact on the absolute value of the binding constant. All these

factors are obviously normalized away by measuring the affinity of a FKBP ligand with respect to

a reference system (in our case FK506) in the same experimental conditions. With this regard, we

point out that the above factors, along with other variables that are not included in fluorescence ex-

periments such as substrate concentration of initial reaction velocity, are particularly crucial in the

Ki measurements via IC50 determination in enzimology assays. In fact, while IC50 values can be

reliably calculated in dose-response curves, extrapolation of the binding affinity from IC50 values

in presence of contaminants and/or when the inhibitor is of the tight-binding type (the so-called

Cha equation regime26) can be affected by a large error.27 Most importantly, in the tight binding

regime (nanomolar or picomolaar activities), when the enzime concentration is significantly larger

than the Ki of the inhibitors, the determination of the Ki via IC50 and the Cha or Morrison equations

becomes notoriously27,28 inaccurate.

Excitation and emission spectra of ElteN378 in various solvents

In Figure 31 we report the intensity ratio between the neutral and protonated peaks for ElteN378 in

water and PBS (see discussion near Figure 7 of the main paper). In the case of ElteN378 in PBS,
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we can see that for C ≤ 7× 10−7 the ratio is constant indicating that below such concentration

these peaks are originated from intraligand long lived structures of the monomer. Intermolecular

aggregation phenomena are negligible in the case of ElteN378 in pure water, where the protonated

species is prevalent (See discussion near Figure 7 of the main paper).

Figure 31: Intensities ratio I310/I380 obtained from the emission spectra of ElteN378 in PBS buffer
(triangles) and in water (circles) as a function of ElteN378 concentration (λexc = 250 nm)
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Figure 32: Excitation spectra of ElteN378 at λem = 310 nm in different solvents: PBS buffer (solid
line), water (dashed line) and DMSO (dotted line). The y-scale on the left refers to the intensity in
DMSO.
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Figure 33: Excitation dependency of the emission spectra of ElteN378 at λem = 260 nm and λem =
250 nm in different solvents: PBS buffer (solid line), water (dashed line) and DMSO (dotted line).
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