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1. Synthesis and characterisation

1.1. General Experimental

Reactions were carried out under a nitrogen orradgmosphere in oven-dried glassware
unless otherwise stated. Solvents and reagents wgs@ directly as received from commercial
suppliers. Anilines produced through the reducttbmitro groups were found to be unstable and
were used immediately without purification. Flasiluetnn chromatography was carried out using
Merck 60 silica gel. Column chromatography of inineas performed using Sigma-Aldrich
aluminium oxide (activated, basic). Thin-layer ahaiography was carried out using Merck
Kieselgel 60 F254 (230-400 mesh) fluorescent trkatigca, visualized under UV light (254 nm) or
by staining with ninhydrin solutiotH and**C NMR spectra were recorded using a Bruker 600 or
400 MHz spectrometer running TopSPfnsoftware and are quoted in ppm for measurement
against residual solvent peaks as internal stasd@el DMSOds (5 = 2.50 tH) and 39.51 ppm
(*3C)) or CDC} (6 = 7.27 tH) and 77.00 ppm*{C)). 1*C NMR spectra were always collected
proton decoupled. ACD/Labs version 12.01 was usedpfocessing and viewing NMR data.
Chemical shiftsg) are given in parts per million (ppm), and cougliconstantsJ) are given in
Hertz (Hz). The'H NMR spectra are reported as follows: ppm (multiplicity, coupling constardt
/ Hz (where appropriate), number of protons, assigmt). Multiplicity is abbreviated as follows: s
= singlet, br = broad, d = doublet, t = triplet,/mmuiltiplet. Peaks that could not be assigned én th
4 spectra due to the similarity of alkyl protong amdicated by ‘PEG-H’ or ‘Ar-H’ for aromatic
protons. Compound names are those generated by BibBraw™ Ultra version 13.0.2.3021
(CambridgeSoft) following IUPAC nomenclature. Howevthe NMR assignment numbering used
is arbitrary and does not follow any particular wemntion. The’®*C NMR spectra are reported in
o/ ppm. Where necessary or appropriate, two-dinosasi (COSY, HSQC, HMBC, NOESY or
ROESY) NMR experiments were used to assist theassint of signals in thtH and*C NMR
spectra. In some cases, complete assignment oftrapa@s not possible due to spectral
coincidence; in these cases only a partial assighimsereported. IR spectra were recorded on a
Bruker Tensor 27 FT-IR or Thermo Scientific Nico&t00 FT-IR spectrometer from a thin film
deposited onto a diamond ATR module. Only seleateaimum absorbancesnfay of the most
intense peaks are reported (BmLow-resolution mass spectra were recorded onadeW LCT
premier XE Micromass spectrometer (ESI). High-resoh mass spectra were recorded on a
Bruker MicroTof mass spectrometer (ESI) by thernmi service at the Department of Chemistry,
University of Oxford. CompoundlO was synthesised from methyl 3-formyl-4-nitroberteoa

according to a previously reported method.
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1.2. Synthetic route to 3-(1,3-Dioxolan-2-yl)-4-nitrolzenc acid (1)

o o

o o
o— OH
0N — O,N
o 0

10 11

Conditions:1 M NaOH, THF, r.t., 5 h, 94% vyield.

3-(1,3-Dioxolan-2-yl)-4-nitrobenzoic acid (11)
‘0(\0 Carboxylic acidl0 (1.600 g, 6.32 mmol) was dissolved in THF (64 rahyl
0—b a 1 M NaOH solution was added (16 mL). The mixtweaes allowed to stir
for 5 h. The organic solvent was removedracuoand 1 M HCI was added

3 .; o} dropwise to the remaining aqueous solution untilnmare precipitate was
formed (~ pH 3). The obtained precipitate was ridte washed with water and concentrated
vacuoto givetitle compoundll as a pale yellow solid (1.424 g, 5.95 mmol, 94%dyiedn (400
MHz, DMSO-ds) 13.72 (br. s., 1 H11), 8.23 (d,J 2.0, 1 HH8), 8.14 (ddJ 8.3, 1.7, 1 HH4), 8.05
(d,J 8.3, 1 H,H5), 6.31 (s, 1 HH9), 3.88-4.05 (m, 4 HH10); 6c (101 MHz, DMSOds) 165.6,
150.8, 134.5, 132.6, 131.0, 128.2, 124.8, 98.59;6URMS (ESI) for GoHsNOs [M-H]" m/z
238.03571 (calc), 238.03557 (found); IR (neat) 2963, 2896 (br), 2663 (br), 2541 (br), 1700,
1527, 1293, 1254, 1200, 1103, 1063, 969, 936, 8448, 746.
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1.3. Synthetic route to methyl cappeehelix mimetics 1a-6a)

— ? i?’ fE’

No2 NH o OJ\NH
@ ; ; b
NH o NH N

if §Y

2a 5a 8a

Conditions:(a)i. THF, Ko:COs (0.2 eq), Pd/C (cat), r.t., 6 hpddtm,ii. DCM, pyridine (2.5 eq), A© (1.3 eq), DMAP
(0.05 eq), r.t., overnight, Natm, 76% yield over two steps; (b) THF, 10% HQl, 2.5 h, 87% yield; (c) isobutylamine
(1.5 eq), toluene, 3 A MS, reflux, overnight;-Btm, 68% yield; (d). THF, K.COs (0.2 eq), Pd/C (cat), r.t., overnight,
Hz-atm,ii. 11 (1.3 eq), DCM, DIPEA (3.1 eq), 2-chloro-1-methyligfnium iodide (1.55 eq), 45°C, overnighty-8tm,
68% yield over two steps; (€)1:1 ethanol: THF, KECO; (0.2 eq), Pd/C (cat), r.t., 24 hpHtm,ii. DCM, pyridine (15
eq), AcO (10 eq), DMAP (0.2 eq), 45°C, overnight;-&tm, 76% vyield over two steps; (f) THF, 10% HCH,,r2.5 h,
91% vyield; (g) isobutylamine (3.6 eq);TsOH (cat), toluene, 3 A MS, reflux, overnight-atm, 42% yield,;

Note: Trimeric compound8a, 6a and9a could not be synthesized due to insolubility imeoon solvents.

Methyl 4-acetamido-3-(1,3-dioxolan-2-yl)benzoate &)
1 According to the method of Ikeds al* nitro aromaticl0 (1.0 g, 3.95 mmol, 1.0
OJZ\NHa O/g eq) was dissolved in THF (50 mL) and@®0s (109 mg, 0.79 mmol, 0.2 eq) and
o a catalytic amount of Pd/C were added. The mixtuaes degassed, put under a

8 hydrogen atmosphere and allowed to stir for 6 midihe (330 pL) was added
and the solution was filtered over Celite™, washeth ethyl acetate and
s subsequently concentratéd vacuoto give the corresponding aniline (LRMS
(ESI) m/z 224.1 [M+H]). To the obtained aniline were successively additiloromethane
(10 mL), pyridine (795 pL, 9.83 mmol, 2.5 eq), aeinhydride (485 pL, 5.13 mmol, 1.3 eq) and
DMAP (24 mg, 0.20 mmol, 0.05 eq) and the mixtures\gtirred for 16 h. Water was added and
subsequently extracted with dichloromethane (xrij diethyl ether (x 2). The combined organic
phases were dried with Mg@@nd concentrateth vacuo The residue was purified by flash
column chromatography (2:3 hexane:EtOA€¢,~R0.3) to givethe title compoundla as a white
crystalline solid (0.795 g, 3.00 mmol, 76% yield}); (400 MHz, CDC4) 8.76 (br. s., 1 HH3), 8.38
(d,J8.1, 1 HH5), 8.12 (d,J 2.0, 1 H,H8), 8.04 (ddJ 8.6, 2.0, 1 HH6), 5.91 (s, 1 HH10), 4.03-
4.26 (m, 4 HH11), 3.91 (s, 3 HH13), 2.21 (s, 3 HH1); 84 (400 MHz, DMSOds) 9.43 (s, 1 H,

H3), 8.06 (d,J 1.9, 1 H,H8), 7.87-7.99 (m, 2 HH5+H6), 6.00 (s, 1 HH10), 4.05-4.16 (m, 2 H,
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H11), 3.94-4.03 (m, 2 HH11"), 3.84 (s, 3 HH13), 2.11 (s, 3 HH1); 6c (101 MHz, CDC}$) 168.3,
166.4, 140.6, 131.4, 128.7, 125.2, 125.0, 121.2,4,(365.0, 52.0, 25.55¢c (101 MHz, DMSOeds)
168.7, 165.6, 140.8, 130.3, 128.8, 128.0, 125.8.71209.3, 64.8, 52.1, 23.9; HRMS (ESI) for
Ci13H1sNOsNa [M+Na]" m/z 288.08424 (calc), 288.08419 (found); IR (n&&)6 (br), 2956 (br),
2900 (br), 1418, 1693, 1511, 1283, 1201, 1077, 998, 907, 767. X-ray diffraction confirmed the
structure of compountia (see Section 3.1).

Methyl 4-acetamido-3-formylbenzoate (4a)
" Acetal 1a (500 mg, 1.88 mmol) was dissolved in THF (18 mbhpga 10% HCI
* ’ solution was added (2 mL). The mixture was allowedtir for 2.5 h. A saturated
NaHCQ; solution was added and extracted 3 times withhglietther. The combined
organic phases were dried with Mg&Sé&hd concentrateish vacuoto approximately

50 mL. The remaining diethyl ether was allowed vaporate at room temperature

leading to the formation of a crystalline preciftaitle compoundta was obtained
as colourless needles after filtration and washrtg cold diethyl ether (360 mg, 1.63 mmol, 87%
yield); 31 (400 MHz, CDCY4) 11.32 (br. s., 1 HH3), 9.99 (s, 1 HH10), 8.83 (d,J 8.8, 1 H,H5),
8.40 (d,J 1.8, 1 H,H8), 8.25 (ddJ 8.8, 2.0, 1 HH6), 3.96 (s, 3 HH12), 2.30 (s, 3 HH1); 61 (400
MHz, DMSO-de) 11.00 (s, 1 HH3), 10.05 (s, 1 HH10), 8.45 (d,J 2.0, 1 H,H8), 8.35 (d,J 8.7, 1
H, H5), 8.20 (ddJ 8.8, 2.1, 1 HH6), 3.88 (s, 3 HH12), 2.20 (s, 3 HH1); 8¢ (101 MHz, CDC})
195.1, 169.8, 165.4, 144.3, 137.8, 137.1, 124.6,942119.5, 52.4, 25.5¢ (101 MHz, DMSO#ds)
194.3, 169.7, 165.0, 143.5, 135.7, 134.9, 124.3.2,2120.4, 52.3, 24.6; HRMS (ESI) for
C11H10NOs [M-H]" m/z 220.06153 (calc), 220.06127 (found); IR (ne&p0 (br), 2960, 1708,
1665, 1589, 1504, 1457, 1276, 1195, 1180, 762.yXeiffraction confirmed the structure of

compound4a (see Section 3.1).

Methyl (E)-4-acetamido-3-((isobutylimino)methyl)benzoate (7a

., Aldehyde 4a (120 mg, 0.54 mmol, 1 eq) and isobutylamine (81 QAI81
mmol, 1.5 eq) were dissolved in toluene (10 mL) a8n8l activated molecular
sieves were added. The mixture was refluxed forhl@after which the
molecular sieves were filtered off and washed weithyl acetate. The crude
mixture was concentratedn vacuo and purified by flash column

chromatography over alumina (basic, activated, Eif§l acetate in hexane,

Rf =~ 0.3) to givethetitle compoundra as a white solid (102 mg, 0.37 mmol,
68% vyield);H (400 MHz, CDCY¥) 13.03 (br. s., 1 HH3), 8.78 (d,J 9.4, 1 H,H5), 8.38 (s, 1 H,

H10), 8.06 (d,J 1.8, 1 H,H8 or H6), 8.05 (ddJ 7.8, 2.0, 1 HH6 or H8), 3.93 (s, 3 HH15), 3.50
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(dd,J 6.3, 1.3, 2 HH11), 2.22 (s, 3 HH1), 1.95-2.05 (m, 1 HH12), 1.04 (d,J 6.8, 6 H,H13); &y
(400 MHz, DMSO#ls) 13.01 (s, 1 HH3), 8.65 (d,J 8.6, 1 H,H5), 8.62 (s, 3 HH10), 8.17 (d,J 1.5,

1 H, H8), 8.00 (dd,J 8.7, 1.6, 1 HH6), 3.85 (s, 3 HH15), 3.49 (d,J 6.3, 2 H,H11), 2.14 (s, 3 H,
H1), 1.82-2.02 (m, 1 HH12), 0.99 (d,J 6.8, 6 H,H13); 5c (101 MHz, CDC4) 169.8, 166.2, 163.7,
143.8, 134.7, 132.6, 123.9, 120.1, 119.1, 69.21,529.8, 25.4, 20.65c (101 MHz, DMSOek)
169.2, 165.3, 164.6, 143.3, 134.5, 132.1, 123.8,112118.4, 67.8, 52.0, 29.2, 25.0, 20.4; HRMS
(ESI) for GisH21N20s [M+H] " m/z 277.15467 (calc), 277.15473 (found); IR (n€&98, 2926 (br),
2867, 2848, 1701, 1636, 1583, 1519, 1277, 12288,11912, 1040, 804, 770. X-ray diffraction

confirmed the structure of compouidd (see Section 3.1).

Methyl 4-(3-(1,3-dioxolan-2-yl)-4-nitrobenzamido)-3(1,3-dioxolan-2-yl)benzoate (12)

Nitro aromaticl0 (600 mg, 2.37 mmol, 1 eq) was dissolved in THF (80 and
K2COs (66 mg, 0.48 mmol, 0.2 eq) and a catalytic amadirRd/C were added.
The mixture was degassed, put under a hydrogensatmoe and allowed to stir
for 16 h. Pyridine (200 pL) was added and the smiutvas filtered over
Celite™, washed with ethyl acetate and subsequepothgentratedn vacuoto
give the corresponding aniline (LRMS (ESI) m/z 22M+H]*). CompoundL1
(734 mg, 3.07 mmol, 1.3 eq) was dissolved in dighieethane (20 mL) and
N,N-diisopropylethylamine (1.3 mL, 7.46 mmol, 3.1 egs added dropwise,
followed by the addition o2-chloro-1-methylpyridinium iodid€940 mg, 3.68 mmol, 1.55 eq). The

mixture was stirred at 45 °C for 30 mins. Thenjaldromethane solution of the aniline obtained
in the first step was added and the mixture wasestifor 20 h at 45 °C. A saturated MH solution
was added and subsequently extracted with dichletlbame (x 3). The combined organic phases
were dried with MgS® and concentrateth vacuo The residue was purified by flash column
chromatography (1.25% methanol in dichlorometh&ae; 0.7), followed by recrystallization from
hot methanol (precipitation occurs during sonigatmd cooling). Concentration vacuogavethe
titte compoundl2 as a pale yellow solid (712 mg, 1.60 mmol, 68%d)iedn (400 MHz, CDC4)
10.00 (s, 1 HH10), 8.63 (d,J 8.6, 1 H,H12), 8.30 (d,J 2.0, 1 H,H5), 8.16 (d,J 2.2, 1 H,H15),
8.14 (ddJ 8.6, 2.0, 1 HH13), 8.11 (ddJ 8.3, 2.0, 1 HH3), 8.04 (d,J 8.3, 1 H,H2), 6.53 (s, 1 H,
H7), 5.95 (s, 1 HH17), 4.15-4.27 (m, 4 HH18), 4.04-4.14 (m, 4 HH8), 3.94 (s, 3 HH20); &c
(101 MHz, CDC4) 162.2, 162.8, 150.5, 140.5, 138.5, 134.0, 13129.6, 129.0, 125.9, 125.7,
125.2, 124.9. 120.9, 103.4, 99.2, 65.4, 65.0, SBARMS (ESI) for GiH20N2OgNa [M+Na]" m/z
467.10610 (calc), 467.10584 (found); IR (neat) 3409, 2954 (br), 2880 (br), 1687, 1530, 1291,
1272,1230, 1198, 1108, 944, 843, 770, 736.
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Methyl 4-(4-acetamido-3-(1,3-dioxolan-2-yl)benzamial)-3-(1,3-dioxolan-2-yl)benzoate (2a)

W Nitro aromatic 12 (600 mg, 1.35 mmol, 1 eq) was dissolved in 1:1

OJiNHJ O/S ethanol:THF (50 mL) and #C0Os (38 mg, 0.27 mmol, 0.2 eq) and a catalytic

70 amount of Pd/C were added. The mixture was degapsédnder a hydrogen

atmosphere and allowed to for 24 h. The solutios filtkered over Celite™,

2*washed with ethyl acetate and subsequently coratedtn vacuoto give the
corresponding aniline (LRMS (ESI) m/z 415.2 [M+H]To the obtained
aniline were successively added dichloromethanan(B)) pyridine (1.63 mL,
20.1 mmol, 15 eq), acetic anhydride (1.28 mL, i8rbol, 10 eq) and DMAP
(33 mg, 0.27 mmol, 0.2 eq) and the mixture wasestifor 16 h at 45 °C.

Water was added and subsequently extracted witiladamethane (x 3). The combined organic

phases were dried over Mg®@nd concentrateth vacuo The residue was purified by flash
column chromatography (1:4 hexane:EtOAg~F0.1, to 100% EtOAc, R= 0.4) to givethe title
compounda as an off-white solid (464 mg, 1.02 mmol, 76% yjetd (400 MHz, CDC3) 9.80 (s,

1 H,H13), 8.74 (br. s., 1 HH3), 8.62 (d,J 8.6, 1 H,H15), 8.43 (d,J 8.6, 1 H,H5), 8.14 (dJ 2.0, 1
H, H18), 8.10 (ddJ 8.6, 2.3, 1 HH16), 8.07 (d,J 2.3, 1 H,H8), 7.90 (ddJ 8.6, 2.0, 1 HH6), 5.96
(s, 1 H,H10), 5.93 (s, 1 HH20), 4.11-4.26 (m, 8 HH11+H21), 3.92 (s, 3 HH23), 2.24 (s, 3 H,
H1); 6c (101 MHz, CDC$)_168.3, 166.4, 164.2, 141.1, 139.8, 131.7, 12928.4, 126.1, 124.9,
124.7, 121.7, 103.3, 102.1, 65.1, 65.0, 52.0, AB\krlapping C signals); HRMS (ESI) for
Co3H24N20sNa [M+Na]" m/z 479.14249 (calc), 479.14208 (found); IR (n&336, 3234 (br), 2996
(br), 2957 (br), 2896, 1719, 1680, 1653, 1593, 13897, 1315, 1273, 1102, 1062, 967, 910, 766.

Methyl 4-(4-acetamido-3-formylbenzamido)-3-formylb@&zoate (5a)

Compounda (350 mg, 0.77 mmol) was dissolved in THF (31.5 rahyl a 10%
HCI solution was added (3.5 mL). The mixture wdsvadd to stir for 2.5 h. A
precipitate was formed, which was filtered and veaslwith diethyl ether. The
solid was then dissolved in dichloromethane andaei¢d with a saturated
NaHCQ solution (x 1) and brine (x 1). The combined oiggrhases were dried
over MgSQ and concentrateth vacuo to give the title compound5a as an
off-white solid (256 mg, 0.70 mmol, 91% yield); (400 MHz, CDC}) 12.37 (s, 1
H, H12), 11.33 (s, 1 HH3), 10.08 (s, 2 HH10+H19), 9.02 (d,J 8.8, 1 H,H14),
8.96 (d,J 8.8, 1 H,H5), 8.48 (d,J 1.8, 1 H,H17), 8.46 (d,J 2.0, 1 H,H8), 8.34
(dd,J 8.8, 2.0, 1 HH15), 8.31 (ddJ 8.8, 2.0, 1 HH®6), 3.99 (s, 3 HH21), 2.32 (s, 3 HH1); éc
(151 MHz, CDC#$) 195.6, 195.1, 169.8, 165.4, 164.2, 144.5, 144319, 137.3, 136.1, 134.6,

128.0, 125.1, 121.5, 121.3, 120.1, 119.7, 52.45;2BRMS (ESI) for GeHisN2Os [M-H]" m/z
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367.09356 (calc), 367.09406 (found); IR (neat) 3@}, 3130 (br), 2958, 1659, 1592, 1520, 1392,
1299, 1280, 1261, 1229, 1176, 1112, 764, 692.

Methyl 4-(4-acetamido-3-(E)-(isobutylimino)methyl)benzamido)-3-(E)-(isobutylimino)meth-
yl)benzoate (8a)

12 13 Aldehyde5a (50 mg, 0.136 mmol, 1.0 eq) and isobutylamine |{&0 0.50
mmol, 3.6 eq) were dissolved in toluene (10 mL) p#idluenesulfonic acid
(catalytic) and 3 A activated molecular sieves watded. The mixture was

o5 refluxed for 16 h, after which the molecular siewesre filtered off and
washed with dichloromethane. The residue was cdratedin vacuoand
purified by flash column chromatography over alumifbasic, activated,
20% ethyl acetate in hexane;, R0.4) to givethe title compoundBa as a
yellow solid (27.4 mg, 0.057 mmol, 42% vyieldy (400 MHz, CDCJ)
13.73 (s, 1 HH15), 13.03 (br. s., 1 HH43), 9.00 (d,J 9.4, 1 H,H17), 8.84
(d, J 8.8, 1 H, H,H5), 843 (s, 2 H,H10+H22), 8.09-8.17 (m, 3 H,

H8+H18+H20), 8.03 (ddJ 8.8, 2.0, 1 HH®6), 3.95 (s, 3 HH27), 3.57 (d,J 6.6, 2 H,H11 or H23),

3.52(d,J6.1, 2 HH11 0rH23), 2.24 (s, 3 HH1), 1.95-2.13 (m, 2 H{12+H24), 1.05 (d,J 6.8 Hz,

6 H, H13 or H25), 0.97 (d,J 6.8, 6 H,H13 or H25); 6c (101 MHz, CDC}) 169.9, 166.2, 165.6,

164.4, 163.8, 144.2, 143.1, 134.9, 133.6, 132.8,3,3128.5, 124.1, 120.8, 120.4, 119.5, 119.2,

69.7, 69.3, 52.1, 29.8, 29.7, 25.3, 20.7, 20.6; HRMESI) for G/H35N4O4 [M+H] " m/z 479.26528

(calc), 479.26510 (found); IR (neat) 2956 (br), 298r), 2867 (br), 1706, 1678, 1637, 1591, 1520,

1281, 1231, 1195, 1043, 772, 755. X-ray diffractcamfirmed the structure of compouBd (see

Section 3.1).
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1.4. Synthetic route to PEG cappeehelix mimetics 1b-9b)

1 X Iy
NO, O NO, 0“>NH © 0 NH O 07 NH N
B B } ] |
(a) (b) (c) (d)
—_— _— > —_— B

0o 0”0 0™ 0”0 0”0

| R R R R

10 13 1b b b

R’ R' R j/
NO, 03 O)\NH o O)\NH : O)\NH N
o o
© ) © o) \/(
0“>NH © —>ONHO—>ONH|O4>ONH‘N
EP/ ~0 EP/ ~0 EP/
0”0 oo 0”0 0”0
R R R R
14 2 5b 8b
R R R j/
NO, O O)\NH o o)\NH 9 O)\NH N
o EP/‘O E\j/ EP/
0”>NH © O0“>NH © 07 NH O 07 NH Nj/

] \
® S?/LO 0 go ® g "
L — — > — > j/
[e] NH O (o] N

07 NH 03 0“>NH © NH
| |
o o
R= }?\/\O/\/o\/\o/ oo oo o~ "o o~ o
I ! ! !
R= ¥ 0 o0 R R R R
15 3b 6b 9%

Conditions: (a) Methyltriglycol (4 eq), NaOMe (0.05 eq), 75°@&ernight, N-atm, 73% vyield; (b). EtOAc, K:COs
(0.2 eq), Pd/C (cat), r.t., overnightp-Htm, ii. 2-[2-(2-methoxyethoxy)ethoxylacetic acid (2.0 eQzM, DIPEA (2.6
eq), 2-chloro-1-methylpyridinium iodide (2.4 eqRh°€, 20 h, N-atm, 81% vyield over two steps; (c) THF, 10% HCI,
r.t., 2.5 h, 88% yield; (d) isobutylamine (2.4 emuene, 3 A MS, reflux, overnight,.,hitm, 43% vyield; (e). EtOAc,
K2CQ:s (0.2 eq), Pd/C (cat), r.t., overnight,-gitm,ii. 11 (1.4 eq), DCM, DIPEA (2.5 eq), 2-chloro-1-methyliginium
iodide (1.56 eq), 45°C, 48 h,-Mtm, 86% vyield over two steps; (f) EtOAc, K:COs; (0.2 eq), Pd/C (cat), 45°C,
overnight, H-atm, ii. 2-[2-(2-methoxyethoxy)ethoxy]acetic acid (2.0 ed)CM, DIPEA (2.6 eq), 2-chloro-1-
methylpyridinium iodide (2.4 eq), 45°C, 48 h;-Bkm, 68% vyield over two steps; (g) THF, 10% HO.,, 2.5 h, 92%
yield; (h) isobutylamine (3.0 eq), toluene, 3 A M8flux, overnight, d-atm, 58% vyield; (iJ. EtOAc, K.COs (0.2 eq),
Pd/C (cat), 45°C, overnight,2khtm,ii. 11 (1.4 eq), DCM, DIPEA (2.5 eq), 2-chloro-1-methyljghnium iodide (1.56
eq), 45°C, 48 h, Natm, 74% yield over two steps; (j)EtOAc, K:COs (0.2 eq), Pd/C (cat), 45°C, 5 hy-Htm,ii. 2-[2-
(2-methoxyethoxy)ethoxylacetic acid (2.0 eq), DCMPEA (2.5 eq), 2-chloro-1-methylpyridinium iodid2.4 eq),
45°C, 48 h, M-atm, 52% vyield over two steps; (k) THF, 10% HC,,r2.5 h, 91% vyield; (I) isobutylamine (4.5 eq),
toluene, 3 A MS, reflux, overnight,Matm, 42% yield.
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2-(2-(2-Methoxyethoxy)ethoxy)ethyl 3-(1,3-dioxolar2-yl)-4-nitrobenzoate (13)
NO, O’> Compoundl10 (2.0 g, 7.90 mmol, 1 eq), methyltriglycol (5 mL1.24 mmol, 4.0
eq) and sodium methoxide (21 mg, 0.39 mmol, 0.05nexge stirred and heated

to 75 °C with removal of methanol (Vigreux) for 16 Dichloromethane was
added and the mixture was extracted with saturstégCl (x 1) and brine (x 2).
The organic phase was dried over Mg3@d concentrateitt vacuo The residue
was purified by flash column chromatography (1.25%ethanol in
dichloromethane, R= 0.45) to givethe titte compoundl3 as a pale yellow olil
(2.231 g, 5.79 mmol, 73% vyieldju (400 MHz, CDC}) 8.44 (d,J 1.8, 1 H,H5),
8.17 (dd,J 8.3, 1.8, 1 HH3), 7.91 (d,J 8.3, 1 H,H2), 6.45 (s, 1 HH7), 4.49-
4.59 (m, 2 HH10), 3.98-4.12 (m, 4 HHB8), 3.81-3.92 (m, 2 HH11), 3.60-3.78
(m, 6 H, PEG-CH), 3.50-3.57 (m, 2 HPEG-CH), 3.37 (s, 3 HH16); 6c (101 MHz, CDC})
164.5, 151.3, 133.8, 133.6, 130.9, 129.2, 124.£,941.9, 70.7, 70.6, 70.6, 69.0, 65.4, 64.9, 59.0;
HRMS (ESI) for G7H24NOg [M+H]* m/z 386.14456 (calc), 386.14390 (found); IR (n&228 (br),
2877 (br), 1722, 1684, 1669, 1584, 1521, 1394, 12283, 1178, 1099.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 3-(1,3-dioxolar?-yl)-4-(2-(2-(2-methoxyethoxyethoxy)ac-
etamido)benzoate (1b)

Nitro aromatic13 (500 mg, 1.30 mmol, 1.0 eq) was dissolved in ethyl
acetate (25 mL) and 0z (36 mg, 0.26 mmol, 0.2 eq) and a catalytic
amount of Pd/C were added. The mixture was degagsgdunder a
hydrogen atmosphere and allowed to stir for 16 lme $olution was
filtered over Celite™, washed with ethyl acetated asubsequently
concentratedn vacuoto give the corresponding aniline (LRMS (ESI)
m/z 356.2 [M+HY). 2-[2-(2-Methoxyethoxy)ethoxy]acetic acid (462
mg, 2.59 mmol, 2.0 eq) was dissolved in dichlordraee (20 mL) and®l,N-diisopropylethylamine
(587 puL, 3.37 mmol, 2.6 eq) was added dropwiseloviedd by the addition oR-chloro-1-
methylpyridinium iodidg795 mg, 3.11 mmol, 2.4 eq). The mixture was sliae45 °C for 30 min.

Then, a dichloromethane solution of the anilineaot®d in the first step was added and the mixture
was stirred for 20 h at 45 °C. A saturated #8Hsolution was added and subsequently extracted
with dichloromethane (x 3). The combined organiaggs were washed with brine dried over
MgSQs and concentrateish vacuo The residue was purified by flash column chrorgeaphy (2%
methanol in dichloromethanes R 0.35) to givethetitle compoundlb as a colourless oil (541 mg,
1.05 mmol, 81% vyield)pn (400 MHz, CDCY4) 9.85 (s, 1 HHS8), 8.49 (d,J 8.6, 1 H,H10), 7.98-

8.17 (M, 2 HH11+H13), 5.80 (s, 1 HH15), 4.45 (m, 2 HH18), 4.19-4.26 (M, 2 HH16), 4.14 (s,
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2 H, H6), 4.02-4.09 (m, 2 HH16), 3.76-3.83 (M, 4 HPEG-CH), 3.68-3.73 (m, 4 HPEG-CH),
3.61-3.67 (m, 6 HPEG-CH), 3.50-3.55 (m, 4 HPEG-CH), 3.35 (s, 3 HPEG-CH), 3.34 (s, 3 H,
PEG-CH); o1 (400 MHz, DMSOsdg) 9.82 (s, 1 HHS8), 8.41 (d,J 9.4, 1 H,H10), 7.92-8.11 (m, 2
H, H11+H13), 5.84 (s, 1 HH15), 4.33-4.49 (m, 2 HH18), 4.16-4.21 (m, 2 HH16), 4.14 (s, 2 H,
H6), 3.99-4.06 (m, 2 HH16'), 3.69-3.78 (m, 4 HPEG-CH), 3.47-3.65 (m, 10 HPEG-CH),
3.37-3.46 (m, 4 HPEG-CH), 3.22 (s, 3 HPEG-CH), 3.21 (s, 3 HPEG-CHb); 8¢ (101 MHz,
CDCls) 168.0, 165.7, 140.4, 131.8, 129.9, 125.0, 12¥2D,.9, 103.5, 71.8, 71.1, 71.0, 70.6, 70.5,
70.5, 70.3, 69.1, 65.0, 64.0, 59.0, 58.9 (overlagpif PEG-C);5c (101 MHz, DMSO€ls) 168.1,
164.9, 140.5, 131.2, 129.7, 125.1, 124.5, 120.8,410/1.2, 70.4, 70.2, 69.9, 69.7, 69.6, 68.3,,64.8
64.0, 58.0, 58.0 (overlapping of PEG-C); HRMS (E8I) C24H37NO11Na [M+Na]" m/z 538.22588
(calc), 538.22498 (found); IR (neat) 3577 (br), @%8r), 3340 (br), 2888 (br), 1714, 1700, 1590,
1521, 1280, 1241, 1196, 1098.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 3-formyl-4-(2-(22-methoxyethoxy)ethoxy)acetamido)be-
nzoate (4b)

4 3 Compoundlb (425 mg, 0.82 mmol) was dissolved in THF (18 mihgl a
5 O\S/\O/\Z/O\W p ( . g ) . ( m
T a 10% HCI solution was added (2 mL). The mixtures \@khowed to stir
0~ "NH° O

for 2.5 h. A saturated NaHGGsolution was added and extracted 3
times with ethyl acetate. The combined organic ebasere washed
with brine and subsequently dried over MgSé&hd concentratech

vacua The residue was purified by flash column chrormgedphy (3%

methanol in ethyl acetates R 0.3) to givethe title compoundb as a
colourless oil (342 mg, 0.72 mmol, 88% vyieldy; (400 MHz, CDC}) 12.07 (s, 1 HH8), 10.02 (s,

1 H, H15), 8.89 (d,J 8.8, 1 H,H10), 8.43 (d,J 2.0, 1 H,H13), 8.28 (dd,J 8.8, 2.0, 1 HH11), 4.44-
4.60 (m, 2 HH17), 4.22 (s, 2 HH6), 3.81-3.96 (M, 6 HPEG-CH), 3.63-3.77 (M, 8 HPEG-CH),
3.51-3.62 (m, 4 HPEG-CHb), 3.38 (s, 3 HPEG-CH), 3.37 (s, 3 HPEG-CHb); &1 (400 MHz,
DMSO-ds) 11.91 (s, 1 HH8), 10.09 (s, 1 HH15), 8.74 (d,J 8.6, 1 H,H10), 8.53 (d,J 2.0, 1 H,
H13), 8.24 (dd,J 8.8, 2.0, 1 HH11), 4.36-4.49 (m, 2 HH17), 4.19 (s, 2 HH6), 3.73-3.79 (m, 4 H,
PEG-CH), 3.68-3.72 (m, 2 HPEG-CH), 3.58-3.62 (m, 2 HPEG-CH) 3.48-3.57 (m, 6 HPEG-
CH,), 3.37-3.45 (m, 4 HPEG-Ch), 3.21 (s, 3 HPEG-CH), 3.21 (s, 3 HPEG-CH); &¢c (101
MHz, CDChk) 194.3, 170.2, 164.9, 143.2, 137.7, 136.9, 12¥29,8, 119.7, 71.9, 71.6, 71.3, 70.7,
70.7, 70.6, 70.6, 69.1, 59.0 (overlapping of PEG8)101 MHz, DMSO¢s) 195.9, 170.2, 164.4,
142.6, 137.3, 136.1, 124.3, 122.1, 119.1, 71.2,720.8, 70.5, 69.9, 69.7, 69.7, 69.6, 68.3, 64.2,
58.0 (overlapping of PEG-C); HRMS (ESI) for83NOi0 [M+H]" m/z 472.21772 (calc),
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472.21793 (found); IR (neat) 3608 (br), 3534 (B850 (br), 2877 (br), 1706, 1677, 1581, 1516,
1468, 1272, 1181, 1099, 766.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl [E)-3-((isobutylimino)methyl)-4-(2-(2-(2-methoxyethoy)

ethoxy)acetamido)benzoate (7b)

Aldehyde4b (100 mg, 0.21 mmol, 1.0 eq) and isobutylamine |(20

0.50 mmol, 2.4 eq) were dissolved in toluene (1Q amd 3 A activated
molecular sieves were added. The mixture was refiulor 16 h, after
which the molecular sieves were filtered off andsied with ethyl
acetate. The mixture was concentraitedzacuoand purified by flash
column chromatography over alumina (basic, acttjate2:1

EtOAc:hexane, R= 0.3) to givethetitle compoundrb as a colourless
oil (48.3 mg, 0.09 mmol, 43% vyieldj (400 MHz, CDC4) 13.25 (s, 1 HH8), 8.87 (d,J 8.6, 1 H,
H10), 8.35 (s, 1 HH15), 7.99-8.17 (M, 2 HH13+H11), 4.42-4.57 (m, 2 HA20), 4.22 (s, 2 HH6),
3.77-3.89 (m, 4 HPEG-CH), 3.60-3.77 (m, 10 HPEG-Ch), 3.52-3.60 (m, 4 HPEG-Ch), 3.48
(d,J 6.6, 2 H,H16), 3.38 (s, 3 HPEG-CH), 3.37 (s, 3 HPEG-CH), 1.95-2.17 (m, 1 HH17),
0.98 (d,J 6.8, 6 H,H18); o1 (400 MHz, DMSO€) 13.24 (s, 1 HHS8), 8.80 (d,J 8.8, 1 H,H10),
8.58 (s, 1 HH15), 8.18 (d,J 2.0, 1 H,H13), 8.01 (dd,J 8.7, 2.2, 1 HH11), 4.37-4.42 (m, 2 H,
H20), 4.16 (s, 2 HH6), 3.73-3.78 (m, 2 HH21), 3.66-3.71 (m, 2 HPEG-Ch), 3.56-3.64 (m, 4 H,
PEG-CH), 3.49-3.54 (m, 6 HPEG-CH), 3.46 (dJ 6.3, 2 HH16), 3.37-3.43 (m, 4 HPEG-CH),
3.22 (s, 3 HPEG-CH;), 3.20 (s, 3 HPEG-CH), 1.93-2.05 (m, 1 HH17), 0.93 (d,J 6.6, 6 H,
H18); 6c (101 MHz, CDC%) 170.5, 165.7, 163.2, 143.0, 134.7, 132.6, 12823,2, 119.7, 71.9,
71.0, 70.7, 70.7, 70.6, 69.7, 69.2, 64.1, 59.10,529.5, 20.6 (overlapping of PEG-G): (101
MHz, DMSO-dg) 170.2, 164.8, 164.1, 142.5, 134.5, 132.0, 12BA4.1, 118.9, 71.2, 71.0, 70.4,
69.8, 69.7, 69.6, 69.6, 68.3, 68.3, 64.0, 58.00,58.9, 20.3 (overlapping of PEG-C); HRMS (ESI)
for CoeHasN20g [M+H]* m/z 527.29631 (calc), 527.29584 (found); IR (n€&52 (br), 2923 (br),
2870 (br), 1716, 1695, 1641, 1582, 1521, 1277, 11931, 1040, 849. 768.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 4-(3-(1,3-dioxaln-2-yl)-4-nitrobenzamido)-3-(1,3-dioxo-
lan-2-yl)benzoate (14)

Nitro aromaticl3 (1.0 g, 2.59 mmol, 1 eq) was dissolved in ethgtaie (50 mL) and ¥COs (72

mg, 0.52 mmol, 0.2 eq) and a catalytic amount dCRelere added. The mixture was degassed, put
under a hydrogen atmosphere and allowed to stitéon. The solution was filtered over Celite™,
washed with ethyl acetate and concentratagicuoto give the corresponding aniline (LRMS (ESI)

m/z 356.2 [M+H]). Compoundl1 (850 mg, 3.55 mmol, 1.4 eq) was dissolved in dicthethane
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(30 mL) andN,N-di-isopropylethylamine (1.15 mL, 6.60 mmol, 2.5 eq
was added dropwise, followed by the addition ®fchloro-1-
methylpyridinium iodide(1.032 g, 4.04 mmol, 1.56 eq). The mixture
was stirred at 45 °C for 30 min. Then, a dichlortdmae solution of the
aniline obtained in the first step was added amedntixture was stirred
for 48 h at 45 °C. A saturated NEl solution was added and
subsequently extracted with dichloromethane (x e combined

organic phases were dried over MgS(dd concentrateith vacuo The

residue was purified by flash column chromatografih5% methanol
in dichloromethane, Rx 0.3) to givethe title compoundl4 as a pale yellow solid (1.280 g, 2.22
mmol, 86% vyield)51 (400 MHz, CDC4) 10.00 (s, 1 HH10), 8.63 (d,J 8.5, 1 H,H12), 8.29 (d,J
1.9, 1 HH5), 8.12-8.18 (m, 2 HH15+H13), 8.10 (ddJ 8.4, 2.0, 1 HH3), 8.03 (d,J 8.4, 1 HH2),
6.52 (s, 1 HH7), 5.94 (s, 1 HH17), 4.46-4.52 (m, 2 HIH20), 4.14-4.26 (m, 4 HH18), 4.03-4.13
(m, 4 H,H8), 3.83-3.89 (m, 2 HH21), 3.71-3.75 (m, 2 HPEG-CH), 3.64-3.71 (m, 4 HPEG-
CHy), 3.53-3.58 (m, 2 HPEG-CH), 3.38 (s, 3 HH26); ¢ (101 MHz, CDC%) 165.7, 162.8, 150.6,
140.6, 138.5, 134.0, 132.0, 129.8, 129.0, 125.8,712125.1, 124.7, 120.8, 103.5, 99.2, 71.9, 70.7,
70.7, 70.6, 69.2, 65.4, 65.0, 64.2, 59.0; HRMS JE& Cy7H32N2012Na [M+Na]" m/z 599.18475
(calc), 599.18421 (found); IR (neat) 2289 (br), @89r), 1705, 1690, 1598, 1525, 1342, 1279,
1197, 1099, 1050, 948, 916, 846, 767. X-ray cordatrthe structure of compourdd (see Section
3.1).

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 4-(3-(1,3-dioxaln-2-yl)-4-(2-(2-(2-methoxyethoxy)ethoxy)
acetamido)benzamido)-3-(1,3-dioxolan-2-yl)benzoa(@b)

) O\/4\O/3\/O\ Nitro aromaticl4 (700 mg, 1.21 mmol, 1.0 eq) was dissolved in ethyl
1

/J/Z : ’ acetate (30 mL) and KOs (35 mg, 0.25 mmol, 0.2 eq) and a

O "NH® O

1 catalytic amount of Pd/C were added. The mixture degassed, put
under a hydrogen atmosphere and allowed to 16 454atC. The
solution was filtered over Celite™, washed withyéthcetate and

5/>26 subsequently concentratedvacuoto give the corresponding aniline

(I) (LRMS (ESI) m/z 547.3 [M+H]. 2-[2-(2-Methoxyethoxy)ethoxy]

2 3‘12 acetic acid (433 mg, 2.43 mmol, 2.0 eq) was diggbhin

B 0\231 dichloromethane (50 mL) and,N-diisopropylethylamine (550 pL,

25 30 3.16 mmol, 2.6 eq) was added dropwise, followedheyaddition of
2-chloro-1-methylpyridinium iodid€745 mg, 2.92 mmol, 2.4 eq). The mixture was sliae45 °C

for 30 min. Then, a dichloromethane solution of &ndine obtained in the first step was added and
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the mixture was stirred for another 48 h at 45 ACsaturated NECI solution was added and
subsequently extracted with dichloromethane (xT3)e combined organic phases were washed
with brine dried over MgS©and concentrateh vacuo The residue was purified by flash column
chromatography (2% methanol in dichloromethaney B.2, then 4% methanol in ethyl acetate, R
~ 0.2) to givethe title compound2b as a white solid (588 mg, 0.83 mmol, 68% yiek); (400
MHz, CDCk) 9.84 (s, 1 HH8), 9.81 (s, 1 HH18), 8.62 (d,J 8.6, 1 H,H20), 8.55 (d,J 8.6, 1 H,
H10), 8.15 (d,J 2.0, 1 HH23), 8.12 (dd,J 8.7, 2.2, 1 HH21), 8.05 (d,J 2.3, 1 H,H13), 7.90 (dd,]

8.6, 2.3, 1 HH11), 5.93 (s, 1 HH25), 5.90 (s, 1 HH15), 4.43-4.55 (m, 2 HH28), 4.07-4.27 (m,
10 H,H6+H16+H26), 3.79-3.89 (m, 4 HPEG-CH), 3.71-3.77 (m, 4 HPEG-CH), 3.64-3.70 (m,

6 H, PEG-CH), 3.52-3.58 (m, 4 HPEG-CH.), 3.38 (s, 3 HPEG-CH), 3.37 (s, 3 HPEG-CH);

8H (400 MHz, DMSOes) 10.08 (s, 1 HH18), 9.79 (s, 1 HHS), 8.42 (d,J 8.3, 1 H,H10), 8.11 (d,J
2.02, 1 HH23), 8.07 (d,J 8.5, 1 H,H20), 7.97-8.04 (m, 3 HH21+H13+H11), 6.07 (s, 1 HH25),
5.87 (s, 1 HH15), 4.38-4.44 (m, 2 HH28), 4.17-4.23 (m, 2 HH16 or H26), 4.15 (s, 2 HH6),
4.08-4.00 (m, 6 HH16 or H26), 3.72-3.78 (m, 4 HPEG-Ch), 3.62-3.66 (m, 2 HPEG-CHh),
3.58-3.62 (m, 2 HPEG-CH), 3.49-3.57 (m, 6 HPEG-ChH), 3.43-3.46 (m, 2 HPEG-CH), 3.39-
3.42 (m, 2 HPEG-CH), 3.23 (s, 3 HPEG-CH), 3.22 (s, 3 HPEG-CH); 6c (101 MHz, CDCY)
168.2, 165.8, 164.2, 141.2, 139.6, 131.9, 129.6,6,2128.5, 127.3, 125.9, 124.9, 124.7, 121.5,
120.8, 103.4, 103.0, 71.9, 71.1, 70.7, 70.7, 70@®6, 70.4, 69.2, 65.1, 65.0, 64.1, 59.0, 59.0
(overlapping of PEG-C)jc (101 MHz, DMSOsdg) 168.0, 165.1, 164.1, 140.9, 139.5, 130.6, 129.3,
129.2, 128.8, 128.4, 127.9, 125.8, 125.4, 123.9,9,2102.5, 100.4, 71.2, 70.4, 70.2, 69.9, 69.7,
69.6, 68.3, 64.8, 64.8, 64.1, 58.1, 58.0 (overlagmf PEG-C); HRMS (ESI) for £H4sN2014Na
[M+Na]* m/z 729.28413 (calc), 729.28335 (found); IR (n&8%8, 3338, 2892 (br), 1718, 1688,
1593, 1516, 1317, 1291, 1271, 1233, 1197, 11201 11069, 767.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 3-formyl-4-(3-fomyl-4-(2-(2-(2-methoxyethoxy)ethoxy)

) 0\5/4\0/3\2/0\1 acetamido)benzamido)benzoate (5b) | |
o/J/ZNHS o Compound2b (450 mg, 0.64 mmol) was dissolved in THF (45 mL)
o, s and a 10% HCI solution was added (5 mL). The m&tuas allowed
1:) . to stir for 2.5 h. A saturated NaHGGolution was added and
"l extracted 3 times with ethyl acetate. The combiosghnic phases
° 18NH:(|)24 were washed with brine dried over MgHS@nd concentratedh
;Z » 3£ vacua The residue was purified by flash column chrorgeaphy
21, ﬂ; (2% methanol in ethyl acetate; R0.4) to givethetitle compoundib

o~ 0 o} : : AR
as a white solid (364 mg, 0.59 mmol, 92% vyieldl); (400 MHz,
26'\/0\)29
27 28
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CDCls) 12.39 (s, 1 HH17), 12.09 (s, 1 HH8), 10.10 (s, 1 HH15), 10.09 (s, 1 HH24), 9.02 (d,J
8.8, 2 H,H10+H19), 8.50 (d,J 1.8, 1 H,H22), 8.48 (d,J 2.0, 1 H,H13), 8.36 (ddJ 8.8, 2.0, 1 H,
H20), 8.31 (dd,J 8.8, 2.3, 1 HH11), 4.47-4.60 (m, 2 HH26), 4.25 (s, 2 HH6), 3.83-3.96 (M, 6 H,
PEG-CH), 3.63-3.79 (m, 8 HPEG-CH), 3.52-3.62 (m, 4 HPEG-CH), 3.39 (s, 3 HPEG-CHb),
3.38 (s, 3 HPEG-CH); 81 (400 MHz, DMSOds) 11.95 (s, 1 HH17), 11.86 (s, 1 HH8), 10.15 (s,

1 H, H24), 10.11 (s, 1 HH15), 8.79 (d,J 8.8, 1 H,H10), 8.59 (d,J 8.6, 1 HH19), 8.57 (d,J 2.3, 1

H, H13), 8.54 (d,J 2.0, 1 H,H22), 8.28 (dd,J 8.6, 2.3, 1 HH20), 8.27 (dd,J 8.8, 2.3, 1 HH11),
4.40-4.49 (m, 2 HH26), 4.21 (s, 2 HH6), 3.74-3.82 (m, 4 HPEG-CH), 3.68-3.74 (m, 2 HPEG-
CHy), 3.59-3.64 (m, 2 HPEG-CH), 3.48-3.59 (m, 6 HPEG-CH), 3.42-3.47 (m, 2 HPEG-CHp),
3.38-3.42 (M, 2 HPEG-CH), 3.22 (s, 3 HPEG-CH), 3.22 (s, 3 HPEG-CH); 8¢ (101 MHz,
CDCls) 195.7, 194.2, 170.3, 164.8, 164.2, 144.5, 14938.0, 137.4, 135.9, 134.3, 128.4, 125.0,
122.2,121.4, 120.3, 119.7, 71.9, 71.6, 71.3, 70077, 70.6, 70.6, 69.1, 64.5, 59.0 (overlapping of
PEG-C);6c (101 MHz, DMSOe€s) 195.6, 195.4, 170.1, 164.4, 164.0, 143.5, 14P23®.0, 135.7,
135.6, 134.0, 128.1, 124.8, 123.5, 122.3, 120.8,41171.2, 71.2, 70.8, 70.5, 69.9, 69.7, 69.7, ,69.6
68.3, 64.3, 58.0 (overlapping of PEG-C); HRMS (B8t)CsoH3sN2012Na [M+Na]" m/z 641.23170
(calc), 641.23079 (found); IR (neat) 3226 (br), 28Br), 1726, 1665, 1582, 1517, 1392, 1275,
1260, 1175, 1101, 767, 703.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 3-(€)-(isobutylimino)methyl)-4-(3-((E)-(isobutylimino)
methyl)-4-(2-(2-(2-methoxyethoxy)ethoxy)acetamidonzamido)benzoate (8b)

) 0\5/4\0/3\2/0\1 Aldehyde5b (60 mg, 0.097 m-mol, 1.0 e.q) and isobutylamine (29
O/l;NHs N 16 y 0.29 mmol, 3.0 eq) were dissolved in toluene (10)rahd 3 A
. od ., Uis ! activated molecular sieves were added. The mixtae refluxed for
» . 16 h, after which the molecular sieves were fillecdf and washed
5 28 with hot ethyl acetate. The mixture was concentrattevacuoand

19
07 "NH*N 50 . . .
purified by flash column chromatography over alumibasic,

activated, 3:1 EtOAc:hexanes R0.2) to givethetitle compoundb

3 38

30
5

24 j/e as a yellow oil that crystalized upon standing (g, 0.056 mmol,
0 320boj5 58% yield);51 (400 MHz, CDC4) 13.75 (s, 1 HH20), 13.24 (s, 1 H,

3 % H8), 9.00 (d,J 9.3, 1 H,H22), 8.93 (d,J 8.6, 1 H,H10), 8.44 (s, 1 H,
H27), 8.39 (s, 1 HH15), 8.09-8.20 (m, 3 HH13+H23+H25), 8.04 (ddJ 8.7, 1.9, 1 HH11), 4.44-
4.57 (m, 2 HH32), 4.24 (s, 2 HH6), 3.84-3.89 (m, 2 H{33), 3.79-3.84 (m, 2 HPEG-CH) 3.72-
3.77 (m, 4 HPEG-CH), 3.63-3.72 (m, 6 HPEG-CH), 3.53-3.61 (m, 6 HH28+PEG-CH), 3.50
(d, J 6.6, 2 H,H16), 3.38 (s, 6 HH1+H38), 2.00-2.13 (m, 2 HH17+H29), 0.99 (d,J 6.6, 6 H,

H18), 0.97 (d,J 6.8, 6 H,H30): 51 (400 MHz, DMSO€e) 13.86 (s, 1 HH20), 13.17 (s, 1 HHS),
S16



8.87 (d,J 8.8, 1 H,H22), 8.84 (d,J 8.8, 1 H,H10), 8.69 (s, 1 HH27), 8.55 (s, 1 HH15), 8.22 (d,J
2.0, 1 H,H25), 8.11 (d,J 2.0, 1 H,H13), 8.07 (ddJ 8.8, 2.0, 1 HH23), 7.99 (ddJ 8.8, 2.0, 1 H,
H11), 4.36-4.47 (m, 2 HH32), 4.17 (s, 2 HH6), 3.73-3.81 (m, 2 HH33), 3.67-3.73 (M, 2 H,
PEG-CH), 3.56-3.66 (m, 6 HH28+PEG-CH), 3.46-3.56 (m, 8 HH16+PEG-CH), 3.38-3.45 (m,

4 H, PEG-CH), 3.22 (s, 3 HPEG-CH), 3.21 (s, 3 HPEG-CH), 1.90-2.07 (m, 2 HH17+H29),
0.95 (d,J 6.6, 6 H,H18), 0.88 (d,J 6.8, 6 H,H30); 6c (101 MHz, CDC}$) 170.5, 165.7, 165.8,
164.4, 163.3, 144.2, 142.2, 135.0, 133.4, 133.0,113129.0, 124.0, 121.5, 120.7, 119.8, 119.4,
71.9, 71.0, 70.7, 70.7, 70.6, 69.8, 69.6, 69.32,689.1, 59.0, 29.8, 29.6, 20.7, 20.6 (overlapmhg
PEG-C);dc (101 MHz, DMSOeds) 170.2, 165.3, 164.8, 164.7, 163.8, 143.8, 14138,.8, 132.8,
132.3, 130.2, 128.4, 123.7, 121.1, 120.7, 119.8,71171.2, 71.0, 70.4, 69.9, 69.7, 69.7, 69.6,,68.6
68.3, 68.1, 64.1, 58.1, 58.0, 29.3, 29.0, 20.44 A0verlapping of PEG-C); HRMS (ESI) for
CsgHs57N4O10 [M+H]* m/z 729.40692 (calc), 729.40588 (found); IR (negb7, 2925 (br), 2870
(br), 1710, 1684, 1635, 1596, 1577, 1514, 1279111902, 1038, 851, 771. X-ray confirmed the
structure of compoun8b (see Section 3.1).

2-(2-(2-Methoxyethoxy)ethoxy)ethyl  4-(4-(3-(1,3-dikolan-2-yl)-4-nitrobenzamido)-3-(1,3-di-
oxolan-2-yl)benzamido)-3-(1,3-dioxolan-2-yl)benzoat(15)

Nitro aromatic14 (700 mg, 1.21 mmol, 1 eq) was dissolved in ethyl
acetate (30 mL) and KOs (35 mg, 0.25 mmol, 0.2 eq) and a
catalytic amount of Pd/C were added. The mixturs degassed, put
under a hydrogen atmosphere and allowed to stid@oh at 45 °C.
The solution was filtered over Celite™, washed wethyl acetate
and subsequently concentratedvacuoto give the corresponding
aniline (LRMS (ESI) m/z 547.3 [M+H). Compoundl1 (397 mg,
1.66 mmol, 1.4 eq) was dissolved in dichlorometh@@ mL) and
N,N-diisopropylethylamine (529 pL, 3.04 mmol, 2.5 eegs added
dropwise, followed by the addition @chloro-1-methylpyridinium
iodide (484 mg, 1.89 mmol, 1.56 eq). The mixture was extirat 45

°C for 30 min. Then, a dichloromethane solution tbhé aniline

obtained in the first step was added and the meéxtuas stirred for another 48 h at 45 °C. A
saturated NBECI solution was added and subsequently extractéld avchloromethane (x 3). The
combined organic phases were dried over Mga6d concentrateth vacuo The residue was
purified by flash column chromatography (1.25% raethl in dichloromethane,tR 0.2) to give
the title compoundl5 as a pale yellow solid (690 mg, 0.90 mmol, 74% dj)iebr (400 MHz,

CDCl) 9.97 (s, 1 HH10), 9.86 (s, 1 HH20), 8.66 (d,J 8.6, 1 H,H12), 8.62 (d,J 8.6, 1 H,H22),
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8.30 (d,J 2.0, 1 HH5), 8.15 (d,J 2.0, 1 H,H25), 8.08-8.14 (m, 3 H23+H3+H15), 8.03 (d,J 8.6,

1 H, H2), 7.96 (dd,J 8.6, 2.2, 1 HH13), 6.52 (s, 1 HH7), 6.00 (s, 1 HH17), 5.94 (s, 1 HH27),
4.45-4.51 (m, 2 HH30), 4.03-4.27 (m, 12 Hi8+H18+H28), 3.82-3.87 (m, 2 HH31), 3.71-3.75
(m, 2 H,PEG-Chb), 3.64-3.70 (m, 4 HPEG-CH), 3.52-3.57 (m, 2 HPEG-CHb), 3.38 (s, 3 H,
H36); 5c (101 MHz, CDC}) 165.8, 164.0, 162.8, 150.6, 141.1, 139.7, 1383,.0, 131.9, 130.1,
129.6, 128.9, 128.6, 127.1, 126.0, 125.8, 125.3,0,224.7, 121.4, 120.8, 103.4, 103.0, 99.2, 71.9,
70.7, 70.6, 70.6, 69.2, 65.4, 65.1, 65.0, 64.10:59RMS (ESI) for G/HaiNzO1sNa [M+Na]' m/z
790.24299 (calc), 790.24243 (found); IR (neat) 3849, 2950 (br), 2890 (br), 1716, 1682, 1594,
1514, 1272, 1231, 1195, 1095, 1060, 974, 940, Ba5,

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 4-(4-(3-(1,3-diplan-2-yl)-4-(2-(2-(2-methoxyethoxy)eth-
oxy)acetamido)benzamido)-3-(1,3-dioxolan-2-yl)bennaido)-3-(1,3-dioxolan-2-yl)benzoate
(3b)

4 3 Nitro aromatic15 (600 mg, 0.78 mmol, 1 eq) was dissolved in
i 0\5/\0/\2/0\1 ( g a)
- ethyl acetate (30 mL) and>BOz (21 mg, 0.15 mmol, 0.2 eq) and a
0~ "NH° O

catalytic amount of Pd/C were added. The mixturs degassed,
put under a hydrogen atmosphere and allowed tasdb °C for

5 h. The solution was filtered over Celite™, waslhveth ethyl
acetate and subsequently concentratedvacuo to give the
corresponding aniline (LRMS (ESI) m/z 738.5 [M+H]2-[2-(2-
Methoxyethoxy)ethoxy]acetic acid (276 mg, 1.55 mnD eq)
was dissolved in  dichloromethane (30 mL) and
N,N-diisopropylethylamine (342 uL, 1.96 mmol, 2.5 egs added

dropwise, followed by the addition of 2-chloro-1-

methylpyridinium iodide (480 mg, 1.88 mmol, 2.4 eq). The

oM

DY mixture was stirred at 45 °C for 30 min. Then, ehtbromethane

solution of the aniline obtained in the first ste@s added and the mixture was stirred for anotBer 4
h at 45 °C. A saturated NBI solution was added and subsequently extractédi¢hloromethane
(x 3). The combined organic phases were washedlwiitie dried over MgS©and concentrateid
vacuao The residue was purified by flash column chromgeiphy (2.5% methanol in
dichloromethane, R: 0.3, then 6% methanol in ethyl acetatexR.2) to givethetitle compound
3b as an off-white solid (372 mg, 0.41 mmol, 52% yjekk (400 MHz, CDCY) 9.86 (s, 1 HHS),
9.84 (s, 1 HH28), 9.77 (s, 1 HH18), 8.66 (d,J 8.3, 1 H,H20), 8.64 (d,J 8.6, 1 H,H30), 8.56 (d,J
8.6, 1 H,H10), 8.15 (d,J 2.0, 1 H,H33), 8.12 (ddJ 8.3, 2.3, 1 HH31), 8.09 (d,J 2.0, 1 H,H23),

8.07 (d,J 2.3, 1 H,H13), 7.94 (ddJ 8.3, 2.3, 1 HH21), 7.91 (ddJ 8.6, 2.3, 1 HH11), 6.00 (s, 1
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H, H25), 5.93 (s, 1 HH35), 5.90 (s, 1 HH15), 4.45-4.51 (m, 2 HH38), 4.10-4.27 (m, 14 H,
H6+H16+ H26+H36), 3.80-3.88 (m, 4 HPEG-CH), 3.72-3.77 (m, 4 HPEG-ChH), 3.65-3.71 (m,

6 H, PEG-ChH), 3.53-3.57 (m, 4 HPEG-CH), 3.38 (s, 3 HPEG-CH), 3.37 (s, 3 HPEG-CH);

81 (400 MHz, DMSOeg) 10.14 (s, 1 HH28), 10.09 (s, 1 HH18), 9.80 (s, 1 HH8), 8.43 (d,J 8.3,

1 H, Ar-H), 8.08-8.15 (m, 3 HAr-H), 7.99-8.06 (m, 5 HAr-H), 6.10 (s, 1 HH25), 6.08 (s, 1 H,
H35), 5.88 (s, 1 HH15), 4.39-4.44 (m, 2 HH38), 4.02-4.23 (M, 14 H6+H16+H26+H36), 3.72-
3.78 (m, 4 HPEG-CH), 3.62-3.67 (m, 2 HPEG-Ch), 3.59-3.62 (m, 2 HPEG-CH), 3.50-3.57
(m, 6 H,PEG-CH), 3.44-3.46 (m, 2 HPEG-CH), 3.39-3.42 (m, 2 HPEG-CH), 3.24 (s, 3 H,
PEG-CH), 3.22 (s, 3 HPEG-CH); 6¢ (101 MHz, CDC#) 168.2, 165.9, 164.2, 164.2, 141.3, 140.3,
139.6, 131.9, 129.7, 129.5, 129.4, 128.6, 128.9,412126.8, 125.9, 125.8, 124.9, 124.6, 121.5,
121.4, 120.8, 103.5, 103.1, 102.9, 71.9, 71.1,,70077, 70.6, 70.6, 70.4, 69.2, 65.2, 65.1, 65.0,
64.1, 59.0, 59.0 (overlapping of PEG-G): (101 MHz, DMSOds) 168.0, 165.1, 164.2, 164.2,
140.9, 139.8, 139.4, 130.6, 130.1, 130.0, 129.3,(12128.9, 128.7, 128.5, 128.0, 126.3, 125.6,
125.3, 124.5, 123.6, 120.8, 102.5, 100.6, 100.2,710.4, 70.2, 69.9, 69.7, 69.6, 68.3, 64.8, 64.8,
64.8, 64.1, 58.1, 58.0 (overlapping of PEG-C); HRKESI) for GaHssN3Oi7Na [M+Na]" m/z
920.34237 (calc), 920.34131 (found); IR (neat) 3@&), 2887 (br), 1416, 1679, 1593, 1510, 1397,
1315, 1271, 1233, 1197, 1096, 2062, 975, 914, 765.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 3-formyl-4-(3-fomyl-4-(3-formyl-4-(2-(2-(2-methoxyeth-

oxy)ethoxy)acetamido)benzamido)benzamido)benzoatéh)

. 0\5/4\0/3\2/0\1 Compound3b (300 mg, 0.33 mmol) was dissolved in THF (45
O/I/ZNHB o mL) and a 10% HCI solution was added (5 mL). Th&tare was
od ., 1] 5 allowed to stir for 2.5 h. A precipitate was formethich was
11? . filtered off and washed with THF (x1), ethyl acetét1), methanol
"l (x1) and diethyl ether (x2). Concentrationvacuogavethe title
© 18NH:(|)24 compoundéb as a white solid (227 mg, 0.30 mmol, 91% vyield);
L 84 (400 MHz, CDCY) 12.41 (s, 1 HH26), 12.38 (s, 1 HH17),
21 12.09 (s, 1 HHS8), 10.17 (s, 1 HH24), 10.11 (s, 1 HH15), 10.09
© 27"‘“32:?33 (s, 1 H,H33), 9.13 (d,J 9.1, 1 H,H19), 9.01 (d,J 8.8, 2 H,
& | H10+H28), 8.53 (d,J 2.0, 1 H,H22), 8.50 (d,J 1.8, 1 H,H31),
: I, ) ‘ﬂ;o 8.48 (d,J 2.0, 1 H,H13), 8.38 (ddJ 8.6, 2.0, 1 HH20), 8.36 (dd,
o~ 0O O J8.3, 1.8, 1 HH29), 8.31 (ddJ 8.8, 2.0, 1 HH11), 4.47-4.61 (m,
35%3/0\37)38 2 H, H35), 4.24 (s, 2 HH6), 3.83-3.94 (m, 6 HPEG-CH), 3.65-

3.78 (m, 8 H,PEG-CH), 3.52-3.62 (m, 4 HPEG-CH), 3.39 (s, 3 HPEG-CH), 3.38 (s, 3 H,

PEG-CH); 81 (600 MHz, DMSO¢e) 12.01 (s, 1 HH26), 11.89 (s, 1 HH8), 11.87 (s, 1 HH17),
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10.19 (s, 1 HH24), 10.17 (s, 1 HH33), 10.14 (s, 1 HH15), 8.82 (d,J 8.8, 1 H,H10), 8.62 (d,J
2.6, 1 H,H13), 8.62 (d,J 8.4, 1 HH28), 8.61 (d,J 2.7, 1 H,H22), 8.59 (d,J 8.6, 1 H,H19), 8.57
(d,J 2.2, 1 H,H31), 8.36 (dd,J 8.8, 2.20, 1 HH20), 8.33 (dd,J 8.8, 2.2, 1 HH11), 8.31 (dd, 8.6,
1.8, 1 H,H29), 4.43-4.47 (m, 2 HH35), 4.22 (s, 2 HH6), 3.76-3.79 (m, 4 HPEG-CH), 3.70-3.73
(m, 2 H,PEG-CH), 3.60-3.62 (m, 2 HPEG-CH), 3.56-3.58 (m, 2 HPEG-CH), 3.53-3.56 (m, 2

H, PEG-CH), 3.51-3.53 (m, 2 HPEG-CH), 3.43-3.45 (m, 2 HPEG-CH), 3.40-3.42 (m, 2 H,
PEG-CH), 3.23 (s, 3 HPEG-CH), 3.22 (s, 3 HPEG-CH); 6c (101 MHz, CDC4) 195.8, 195.7,
194.2, 170.3, 164.8, 164.1, 164.0, 144.4, 144.2,94138.0, 137.5, 136.3, 136.0, 134.8, 134.3,
128.4, 128.3, 125.0, 122.2, 121.8, 121.4, 120.8,22119.7, 71.9, 71.6, 71.3, 70.7, 70.7, 70.6,
69.1, 64.5, 59.0 (overlapping of PEG-C); HRMS (B8t)CsgH43N3014Na [M+Na]" m/z 788.26372
(calc), 788.26373 (found); IR (neat) 3229 (br), 28Br), 1720, 1667, 1584, 1517, 1394, 1262,
1177, 1099, 841, 784, 763, 743, 694.

2-(2-(2-Methoxyethoxy)ethoxy)ethyl 3-(€)-(isobutylimino)methyl)-4-(3-((E)-(isobutylimino)
methyl)-4-(3-((E)-(isobutylimino)methyl)-4-(2-(2-(2-methoxyethoxy)é&oxy)acetamido)benza-
mido)benzamido)benzoate (9b)

(3\/4\0/3\/0\1 Compound6b (60 mg, 0.078 mmol, 1.0 eq) and isobutylamine

i . (35 pL, 0.352 mmol, 4.5 eq) were dissolved in toki€20 mL)
07 "NH® N

od ., Dis and 3 A activated molecular sieves were added. rfitxéure was

iy . refluxed for 16 h, after which the molecular siewese filtered off
19 28 and washed with hot ethyl acetate. The mixture gaaxentrated
07 NH? /ﬁg . .

21 ., in vacuo and purified by flash column chromatography over
alumina (basic, activated, 3:1 EtOAc:hexanezR.2) to givethe
titte compound9b as an off-white solid (30.6 mg, 0.033 mmaol,
0 NH32N/\( 42% vield)-

0 yield);6n (400 MHz, CDCY) 13.79 (s, 1 HH32), 13.76 (s, 1
o H, H20), 13.25 (s, 1 HH8), 9.07 (d,J 8.8, 1 H,H22), 9.02 (d,J
38 j 9.3, 1 H,H34), 8.95 (d,J 8.8, 1 H,H10), 8.49 (s, 1 HH27), 8.46
> (s, 1 H, H39), 841 (s, 1 H,H15, 8.09-8.20 (m, 5 H,
44K/O\)47
H13+H23+H25+H35+H37). 8.06 (dd,J 8.8, 1.8, 1 HH11), 4.45-
4.57 (m, 2 HH44), 4.25 (s, 2 HHB6), 3.79-3.94 (m, 4 HPEG-CH), 3.63-3.79 (m, 10 HPEG-
CHy), 3.53-3.63 (m, 8 H{128+H40+PEG-CH), 3.51 (d,J 6.6, 2 H,H16), 3.39 (s, 6 HPEG-CH),
2.01-2.15 (m, 3 HH17+H29+H41), 0.96-1.05 (m, 18 H{18+H30+ H42); 61 (400 MHz, DMSO-
ds) 13.84 (s, 1 HH32), 13.75 (s, 1 HH20), 13.15 (s, 1 HHS8), 8.90 (d,J 8.8, 1 H,H22), 8.87 (dJ
8.6, 1 H,H34), 8.83 (d,J 8.8, 1 H,H10), 8.69 (s, 1 HH39), 8.64 (s, 1 HH27), 8.54 (s, 1 HH15),

8.20 (d,J 2.0, 1 H,H37), 8.14 (d,J 1.8, 1 H,H25), 8.09 (d,J 2.0, 1 H,H13), 8.05 (ddJ 8.8, 2.0, 1
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H, H35), 8.03 (ddJ 8.8, 2.0, 1 HH23), 7.98 (ddJ 8.7, 1.9, 1 HH11), 4.37-4.43 (m, 2 HH44),
4.14-4.21 (m, 2 HH6), 3.74-3.79 (m, 2 HPEG-CH), 3.68-3.73 (m, 2 HPEG-CH.), 3.58-3.66
(m, 8 H,H28+H40+PEG-CH) 3.46-3.57 (m, 8 HH16+PEG-CH), 3.38-3.46 (m, 4 HPEG-CH),
3.24 (s, 3 HPEG-CH), 3.22 (s, 3 HPEG-CH), 1.91-2.07 (m, 3 HH17+H29+H41), 0.88 - 0.97
(m, 18 H,H18+H30+H42); 5c (101 MHz, CDC%) 170.5, 165.7, 165.6, 165.5, 164.4, 163.2, 144.2,
143.4, 142.2, 135.0, 133.8, 133.4, 133.0, 130.5,23129.0, 128.7, 124.0, 121.5, 121.1, 120.7,
119.8, 119.5, 119.4, 71.9, 71.9, 71.0, 70.7, 7007, 70.6, 69.9, 69.8, 69.7, 69.3, 64.2, 59.11,59.
29.9, 29.9, 29.7, 20.7, 20.7, 20.6 (overlappingasbonyl-C and PEG-Cyc (101 MHz, DMSO¢l)
170.2, 165.3, 165.0, 164.8, 164.6, 164.5, 163.8,6,4142.8, 141.8, 134.8, 133.1, 132.8, 132.3,
130.5, 130.2, 128.3, 128.1, 123.7, 121.1, 120.0,6,20119.0, 118.8, 118.7, 71.3, 71.0, 70.4, 69.9,
69.7, 69.7, 69.6, 68.6, 68.3, 68.1, 64.0, 58.10,5%.4, 29.4, 29.0, 20.4, 20.4, 20.3 (overlapmihg
PEG-C); HRMS (ESI) for &H7oNsO11Na [M+Na]" m/z 953.49948 (calc), 953.49829 (found); IR
(neat) 2956, 2923 (br), 2868 (br), 1716, 1672, 18385, 1511, 1277, 1193, 1101, 1039, 860, 761.
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2. 1D NMR spectra
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3. Conformational analysis

3.1. Single crystal X-ray diffraction (solid state)

Low temperature single crystal X-ray diffraction svperformed on crystals of monomers
la, 4a and7a, and on dimer8a, 8b and14 at the X-ray facilities in New York University. Ba
collection was performed with a Bruker SMART APEXICD area detector on a D8 goniometer at
100 K. The temperature during data collection wargrolled to 100 K with an Oxford Cryosystems
Series 700+ Cooler. Preliminary lattice parameterd orientation matrices were obtained from
three sets of frames. Data were collected usinghiggmonochromated and 0.5 mm-MonoCap-
collimated Moku radiation with thew scan method.Data were processed with the INTEGRATE
program of the APEX2 software for reduction andl aefinement Multi-scan absorption
corrections were applied using the SCALE programdiea detector. The structure was solved
using SHELXS-97 and refined using SHELXL-201#/Th all cases non-hydrogen atoms were
refined anisotropically until convergence. Hydrogeoms were stereochemically fixed at idealized
positions (unless where they are involved in hydrodgponding) and then refined isotropically.
Hydrogen bonds are calculated using the HTAB contmanSHELXL-2014/7. Graphics were
generated using ORTEP-IIl, MERCURY 3.0 or VieweeL&ind Pov-Ray. Crystallographic data
have been deposited with the Cambridge CrystalpdgcaData Centre (CCDC 1487433-1487438)

and copies can be obtained free of chaige

X-ray data for compound 1a, CCDC 1487433

Single crystals suitable for X-ray diffraction weobtained by slow evaporation of a solution of
compoundlain 1:1 chloroform:dichloromethane. Crystal datadompoundla: Ci3H1sNOs, M, =
265.26 g/mol, crystal size = 0.54 x 0.09 x 0.06 moalourless needle, monoclinic, space group
P21/n a=24.202(5) Ap = 4.5207(10) Ac = 24.218(5) Aa=90°,3=112.835(3) °%=90°V =
2442.009) R, Z = 8, & = 1.443 g crii, ;¢ = 0.112 mrt, radiation and wavelength = MoK\a
(0.71073),T = 100(2) K, bmax = 26.420, reflections collected: 32397, independefiections: 5023
(Rnt = 0.0621), 352 parameteRjndices (all data)R; = 0.0677, MiR> = 0.1430, finaR indices [ >
201]: Ry = 0.0585, iR, = 0.1376,GOOF = 1.086, largest diff. peak and hole = 0.492 @&hd42 e
As. The crystal was found to be a 2-component tavid a twin matrix [0 0 -1 0 -1 0 -1 0 0] was

applied during refinement.
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Table S1.Hydrogen bond properties faa.

Donor-H- - - Acceptor D-H (A) H---A (A) D---A (A) OD-H---A (°)
N1-HIN---O5 0.89(4) 2.23(4) 2.905(4) 132(3)
N2-H2N---09 0.87(4) 2.53(4) 3.259(3) 141(3)
N2-H2N---010 0.87(4) 2.22(4) 2.913(3) 136(3)

Y c23
L*)

Figure S64.0RTEP diagram of the unit cell &k with atom numbering, showing 50 % probability tacfor the
thermal ellipsoids.

(b)

Figure S65.Two views of the crystal structure b showing intramolecular hydrogen bonding (dasheels]j. Only
atoms involved in hydrogen bonding are labelledctarity. The amide NH (N1) is not bifurcated andyoshows a
hydrogen bond with one of the oxygen atoms of tretad group (O5).
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X-ray data for compound 4a, CCDC 1487438

Single crystals suitable for X-ray diffraction weobtained by slow evaporation of a solution of
compound4a in diethyl ether. Crystal data for compoudd Ci1H1iNOs, My = 221.21 g/mol,
crystal size = 0.32 x 0.19 x 0.02 mms3, colourldsgk triclinic, space group-1, a = 3.8385(6) A,

b = 10.3480(17) Ac = 12.844(2) A,a = 93.967(3) °,3 = 90.145(3) °,y = 95.188(3) °V =
506.86(14) & Z = 2, oo = 1.449 g cm, i = 0.112 mmi, radiation and wavelength = MoK\a
(0.71073),T = 100(2) K, @nax = 27.902, reflections collected: 9353, independefiections: 2393
(Rint = 0.0278), 149 parameteR®jndices (all data)R; = 0.0624, iR> = 0.1662, finaR indices [ >
20l]: Ry = 0.0551, iR = 0.1581,GOOF = 1.066, largest diff. peak and hole = 0.520 d@h818 e
As,

Table S2.Hydrogen bond properties fda.

Donor-H- - - Acceptor D-H (A) H---A (A) D---A(A) OD-H---A (°)

N1-HIN:--02 0.87(2) 2.00(2) 2.7123(19) 137.7(18)

@ (b)

o1y
Figure S66.(a) ORTEP diagram of the unit cell 4& with atom numbering, showing 50 % probability fadior the

thermal ellipsoids. (b) Two views of the crystalisture of4a showing intramolecular hydrogen bonding (dashed
lines). Only atoms involved in hydrogen bonding lateelled for clarity.
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X-ray data for compound 7a, CCDC 1487434

Single crystals suitable for X-ray diffraction weobtained by slow evaporation of a solution of
compound/ain 1:1 chloroform:dichloromethane. Crystal datadompound/a: CisH20N203, M, =
276.33 g/mol, crystal size = 0.40 x 0.13 x 0.06 npate yellow block, triclinic, space groipl, a

= 10.9082(7) Ab = 10.9750(7) Ac = 12.5933(8) A,a = 79.4910(10) °F = 80.0990(10) °y =
89.4990(10) °V = 1459.87(16) A Z = 4, o = 1.257 g cmi, x = 0.088 mrt, radiation and
wavelength = MoK\a (0.71073)T = 100(2) K, @nax = 26.405, reflections collected: 19880,
independent reflections: 5978i{ = 0.0255), 415 paramete®jndices (all data)R; = 0.0636, iR

= 0.1471, finalR indices [ > 20l]: Ry = 0.0497, \iR> = 0.1358,GOOF = 1.044, largest diff. peak
and hole = 0.360 and -0.351 e A3. Disorder wasemtel one of the isobutyl chains, which was

split over two parts with 33% and 77% abundance.

Table S3.Hydrogen bond properties f@a.

Donor-H- - - Acceptor D-H (A) H---A(R) D---A(A) OD-H---A (°)
N1-HIN---N2 0.89(2) 1.95(2) 2.7157(18) 143.8(17)

N3-H3N- - -N4A 0.93(2) 1.91(2) 2.720(2) 143.8(17)
N3-H3N---N4B 0.93(2) 1.99(2) 2.773(6) 140.1(17)

Figure S67.0RTEP diagram of the unit cell @& with atom numbering, showing 50 % probability tacfor the
thermal ellipsoids.

S57



(b)

Figure S68.Two views of the crystal structure & showing intramolecular hydrogen bonding (dasheels). Only
atoms involved in hydrogen bonding are labelledctarity.

X-ray data for compound 8a, CCDC 1487435

Single crystals suitable for X-ray diffraction weobtained by slow evaporation of a solution of
compoundBa in dichloromethane. Crystal data for compo@ad Co7H34N4O4, M; = 478.58 g/mol,
crystal size = 0.39 x 0.13 x 0.10 mm?, colourlelsgly triclinic, space group-1, a = 7.1080(14)
A, b =13.001(3) Ac = 15.084(3) A,a = 112.002(3) °S = 102.265(3) °y = 90.523(3) °V =
1256.8(4) R, Z = 2, ;. = 1.265 g cmi, ; = 0.086 mrt, radiation and wavelength = MoK\a
(0.71073),T = 100(2) K,lnax= 27.150, reflections collected: 21850, independeflections: 5526
(Rint = 0.0342), 324 parameteRjndices (all data)R; = 0.0788, MiR> = 0.1939, finaR indices [ >
20l1]: Ry = 0.0623, iR, = 0.1825,GOOF = 1.092, largest diff. peak and hole = 0.464 &hd86 e
As,

Table S4.Hydrogen bond properties f8a.

Donor-H- - - Acceptor D-H (A) H---A (A) D---A (A) OD-H---A (°)
N1-HIN---N3 0.86(3) 1.93(3) 2.694(3) 147(3)
N2-H2N- - - N4 0.92(3) 1.93(3) 2.701(3) 140(3)
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Figure S69.(a) ORTEP diagram of the unit cell 8 with atom numbering, showing 50 % probability tadior the
thermal ellipsoids. (b) Two views of the crystausture of8a showing intramolecular hydrogen bonding (dashed
lines). Only atoms involved in hydrogen bonding lateelled for clarity.

X-ray data for compound 8b, CCDC 1487437

Single crystals suitable for X-ray diffraction weobtained by slow evaporation of a solution of
compounddb in 1:1 chloroform:dichloromethane. Crystal data dompounddb: CzgHseN4O10, Mr

= 728.86 g/mol, crystal size = 0.38 x 0.24 x 0.2@x3ncolourless block, triclinic, space groBpl,
a=10.0905(6) Ab = 10.9163(6) Ac = 18.1284(10) A = 96.7110(10) °F = 93.4450(10) =
101.6850(10) °V = 1934.86(19) A Z = 2, o = 1.251 g cm, = 0.090 mrt, radiation and
wavelength = MoK\a (0.71073)T = 100(2) K, @nax = 25.054, reflections collected: 33355,
independent reflections: 682R{ = 0.0274), 564 parameters, 99 restraiRtg)dices (all data)R;

= 0.1308, iR, = 0.3546, finalrR indices [ > 20l]: Ry = 0.1036, WiR> = 0.3158,GOOF = 1.464,
largest diff. peak and hole = 0.254 and -0.159 e $ignificant disorder was present in the
appending ethyleneglycol chains and isobutyl sidasa resulting in lower crystal quality. The
disordered atoms were split over various posit@md a number of restraint were used to obtain a
reasonable fit (EADP, DFIX, DANG, FLAT, SADI, SIMdnd ISOR restraints, as well as a DAMP
command to achieve good refinement). A SWAT commaad also employed in SHELX to

account for residual solvent and side chain disorde
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Table S5.Hydrogen bond properties f8b.

Donor-H- - - Acceptor D-H (A) H---A (A) D---A (A) dD-H---A (°)
N1-H1N---O3 0.71(3) 2.33(3) 2.668(4) 111(3)
N1-H1IN---N3 0.71(3) 2.06(3) 2.692(3) 148(3)
N2-H2N. - -N4 0.60(2) 2.21(2) 2.710(2) 143(3)

"“(‘:‘35(;%)

Figure S70.(a) ORTEP diagram of the unit cell &b with atom numbering, showing 50 % probability tadfor the
thermal ellipsoids. (b) Two views of the crystalsture of8b showing intramolecular hydrogen bonding (dashed
lines). Only atoms involved in hydrogen bonding lateelled for clarity.

X-ray data for compound 14, CCDC 1487436

Single crystals suitable for X-ray diffraction wel@med spontaneously during the synthesis of
compoundl4. Crystal data for compourigh Cz7H32N2012, M = 576.54 g/mol, crystal size = 0.34 x
0.18 x 0.15 mm3, yellow fragment, monoclinic, spageup P21/n a = 14.5173(5) Ab =
12.8034(4) Ac = 14.6624(5) Ag = 90 °,4= 105.9480(10) %=90 °,V = 2620.42(15) A Z = 4,

O = 1.461 g ¢, = 0.116 mr, radiation and wavelength = MoK\a (0.71078)= 100(2) K,
Gnax = 26.394, reflections collected: 46815, independefiections: 5361 Rin« = 0.0326), 374
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parametersR indices (all data)R; = 0.0564, iR> = 0.1360, finaR indices [ > 201]: Ry = 0.0466,
WR: = 0.1280GOOF = 1.032, largest diff. peak and hole = 0.523 &nh#80 e As3.

Table S6.Hydrogen bond properties fa4.

Donor-H- - - Acceptor D-H (A) H---A(R) D---A(A) OD-H---A (°)
N2-H1N---06 0.75(2) 2.64(2) 3.0363(19) 115.5(18)
N2-HIN. .07 0.75(2) 2.26(2) 2.8620(19) 138(2)

¢]

Figure S71.(a) ORTEP diagram of the unit cell b4 with atom numbering, showing 50 % probability fadior the
thermal ellipsoids. (b) Two views of the crystalisture of14 showing intramolecular hydrogen bonding (dashed
lines). Only atoms involved in hydrogen bonding lateelled for clarity. The amide NH (N2) is notdni€éated and only
shows a hydrogen bond with one of the oxygen atofitise acetal group (O7).

3.2. Computational Modelling

All computer modelling was performed using Moleculperating Environmeft version
2014:09 (MOE) and conformational analysis emplogadVMMFF94x force field with an implicit
chloroform or water solvent model (generalized Bsotvation model, dielectric constant exterior
4.81 for chloroform and 80.1 for water). Structunese first generally energy minimized, followed
by a LowModeMD conformational search of various gioke low-energy conformers. In general,

the lowest energy conformer found in chloroform avater were very similar. The modelling was

performed for the acetal, aldehyde and imine camtgistructures. Only the structures capped with

methyl groups were modelled, because the oligoetieythains are expected to be too flexible and

can adopt many conformers, which will render th@feomational search more difficult. The
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resulting lowest energy conformers are shown inufeg S72-S79. All structures indicate the
formation of an intramolecular hydrogen bond wilie tamide NH as the donor and the oxygen
atom in the acetal and aldehyde or the nitrogematothe imine functionality as acceptor. In most
cases the functional groups are displayed on time $ace of the helix mimetic in the lowest energy

conformer.

(a) (b) (c)

N---N distance 2.667 A
N-H--N angle 138.55°

N---O distance 2.658 A

N---O distance 2.576 A ¢
N-H---O angle 135.03° ‘

N-H---O angle 139.32°

Figure S72.Energy-minimized structure of monomédig 4a and7ain chloroform. Hydrogen bonds are represented by
dashed lines and the donor-acceptor distancesharttytirogen bond angles are also given (calculaedy Mercury
3.5.1). (a) acetdla, (b) aldehydela, (c) imine7a.

(@) (b) (©)

N--N distance 2.670 A
N-H---N angle 138.80°

N---O distance 2.581 A N---O distance 2.668 A
N-H---O angle 139.06° N-H:--O angle 135.18°

Figure S73.Energy-minimized structure of monoméig 4a and7ain water. Hydrogen bonds are represented by
dashed lines and the donor-acceptor distancesharttytirogen bond angles are also given (calculaedy Mercury
3.5.1). (a) acetdla, (b) aldehydela, (c) imine7a
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.

N---O distance 2.583 A N---O distance 2.592 A
N-H--Oangle 138.74° N-H--O angle  138.33°
N--Odistance 2.581 A N--O distance 2.596 A
N-H---O angle 137.05° N-H---O angle 138.50°

Figure S74.Two views on the energy-minimized structure of iim acetaPa in chloroform and water. Hydrogen
bonds are represented by dashed lines and the-dooeptor distances and the hydrogen bond angiealso given
(calculated using Mercury 3.5.1). 8 in chloroform, (b)2ain water.

¢
N---O distance 2.671 A
N-H:--O angle 139.24°

N---O distance 2.668 A
N-H---O angle 139.91°

&

N---O distance 2.669 A

N-H---O angle 135.02°

N---O distance 2.687 A

N-H---O angle 135.29°

Figure S75.Two views on the energy-minimized structure of eliim aldehydésa in chloroform and water. Hydrogen
bonds are represented by dashed lines and the-dooeptor distances and the hydrogen bond anglesiso given

(calculated using Mercury 3.5.1). @ in chloroform, (b)ain water.
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N---N distance 2.671A
N-H---N angle 138.88°
N--N distance 2.665 A
N-H---N angle 139.74°

N---N distance 2.667 A
N-H:---N angle 138.83°
NN distance 2.682 A
N-H---N angle 138.70°

Figure S76.Two views on the energy-minimized structure of it imine8a in chloroform and water. Hydrogen
bonds are represented by dashed lines and the-dooeptor distances and the hydrogen bond anglesiso given
(calculated using Mercury 3.5.1). @ in chloroform, (b)8ain water.

(b)

(%

(%
N--O distance 2.611 A N---O distance 2.593 A
N-H--O angle 135.38° N-H---O angle 138.23°
N---O distance 2.591 A N--O distance 2.599 A
N-H---O angle 138.80° N-H---O angle 138.34°
N---O distance 2.615A N---O distance 2.597 A
N-H---O angle 137.78° N-H---O angle 138.38°

Figure S77.Two views on the energy-minimized structure ahgrric acetaBain chloroform and water. Hydrogen
bonds are represented by dashed lines and the-dooeptor distances and the hydrogen bond angiesiso given
(calculated using Mercury 3.5.1). @4 in chloroform, (b)3ain water.
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¢
(%
N--O distance 2.669 A N---O distance 2.671A
N-H--Oangle 135.04° N-H--Oangle 135.14°
N---O distance 2.685A N---O distance 2.669 A
N-H--Oangle 135.21° N-H---O angle 135.95°
N---O distance 2670 A N---O distance 2.668 A
N-H-Oangle 135.49° N-H---O angle 135.97°

Figure S78.Two views on the energy-minimized structure ahgric aldehyd&ain chloroform and water. Hydrogen
bonds are represented by dashed lines and the-dooeptor distances and the hydrogen bond angieslso given
(calculated using Mercury 3.5.1). @& in chloroform, (b)6ain water.

N---N distance 2.654 A N--N distance 2.656 A
N-H---N angle 138.87° N-H:Nangle 139.14°
NN distance 2.689 A N---N distance 2.665 A
N-H:-:N angle 138.32° N-H---N angle 139.82°
NN distance 2684 A N---N distance 2665 A
N-H---N angle 138.61° N-H---N angle 139.75°

Figure S79.Two views on the energy-minimized structure aheric imine9ain chloroform and water. Hydrogen
bonds are represented by dashed lines and the-dooeptor distances and the hydrogen bond angiealso given
(calculated using Mercury 3.5.1). @& in chloroform, (b)9ain water.
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In order to check the validity of the MOE modelljribe lowest energy conformer of compo@a
in chloroform and water was overlayed with the talstructure of compoun8la using Pymol
v0.99 (Figure S80-S81). This resulted in a goockagent between the computer models and the

experimental crystal structure with RMSDs of 0.3-A.

Figure S80.Two different views on the Pymol v0.99 overlayveetn the lowest energy conformer of compo8adh
chloroform calculated by MOE (blue) and the expemal crystal structure obtained for compo@adgreen). RMSD
=0.562 A.

Figure S81.Two different views on the Pymol v0.99 overlaywetn the lowest energy conformer of compo8adh
water calculated by MOE (blue) and the experimeergdtal structure obtained for compowal(green). RMSD =
0.700 A.

In order to check if the imine containing compouads goodx-helix mimetics, the lowest energy
conformers of compoun®a in chloroform and water were overlayed with the+4 andi+7
residues in a natural-helix extracted from PDB entry 2P32esidues 537-546 (Figures S82-S83).

Six point RMSD values (using the- and -carbon atoms with respective imine nitrogen and
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isobutyl CH group) were also calculated and confirmed thasehstructures represent possible

helix mimetics.

CHLOROFORM
(b)

Figure S82.Pymol v0.99 overlay between the lowest energy @onér of compoun®ain chloroform (a+b) and water
(c+d) calculated by MOE (blue) and natumahelix extracted from PDB entry 2P32 (green). RMSD.809 A
(chloroform) and 1.261 A (water). (a+c) Thehelix is shown as a cartoon, with fBe&arbons overlayed with the
isobutyl CH groups shown as spheres for clarity. (b+d) dHeelix is shown as sticks (backbone only, side rtlaaé
omitted for clarity), with thg8-carbons overlayed with the isobutyl €groups shown as spheres for clarity.

S67



3.3. Dilution studies (solution)

H NMR spectra of various concentrations of compeutiiOb, as well asla, 4a, 7a and
control compound.6 (which cannot form intramolecular hydrogen bondggre obtained in both
CDClz and DMSOsds. The chemical shifts of the amide NH signals averyin Table S7 (CDG)
and Table S8 (DMS@s) and do not depend significantly on the concertnadf the solution. This
can indicate that no aggregation takes place d&t bogcentration and could also suggest that the
amide NH protons are involved in intramolecular togeen bonds that are not broken upon dilution.
Only compoundl6 shows a strong dependence on concentration in £R@ich indicates that it
might be hydrogen bonding to another molecule (mtdecular hydrogen bond), which is broken
upon dilution. All the acetals, aldehyde and imguataining mimetics on the other hand suggest
the existence of intramolecular hydrogen bonds,alB® observed in the solid state (X-ray
diffraction, Section 3.1) and during modelling (8ewc 3.2). The labelling of the amide NHs used in
Tables S7-S8 and in the other NMR studies is gimdfigure S83.

R = acetal, aldehyde or imine

NH labelling
control monomers dimers trimers
O)\NH | OJ\NHa OJ\NHa OJ\NHa
| ?/R EErR
0”0 | 0”0 07 “NHp 07 >NHp
: | R R
16 !
5 0”0 O™ "NH¢
: I ; R
=9

Figure S83.Structure of control compourid and labelling of the NHs during the various confational analysis
studies in solution.
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Table S7.Chemical shift (ppm) of the amide NH protons in@pat 298 K at various concentrations.

imine
NH 0.5 mM 1mM 5 mM 10 mM 25 mM
7a a 13.03 13.03 13.03 13.03 13.03
7b a 13.25 13.25 13.25 13.25 13.25
8b a 13.24 13.24 13.24 13.24 13.24
b 13.76 13.76 13.76 13.76 13.75
9b a 13.25 13.25 13.25 13.25 n/a
b 13.76 13.76 13.76 13.76 n/a
c 13.79 13.79 13.79 13.79 n/a
aldehyde
NH 0.5 mM 1mM 5 mM 10 mM 25 mM
4a a 11.32 11.32 11.32 11.32 11.32
4b a 12.08 12.08 12.08 12.08 12.07
5b a 12.10 12.10 12.10 12.09 12.09
b 12.41 12.40 12.40 12.40 12.39
6b a 12.11 12.11 12.11 12.10 12.09
b 12.41 12.41 12.41 12.40 12.38
c 12.45 12.45 12.44 12.43 12.41
acetal
NH 0.5 mM 1mM 5 mM 10 mM 25 mM
la a 8.76 8.76 8.76 8.76 8.76
1b a 9.86 9.86 9.86 9.86 9.86
2b a 9.85 9.85 9.85 9.85 9.84
b 9.81 9.81 9.81 9.81 9.81
3b a 9.86 9.86 9.86 9.86 9.85
b 9.77 9.77 9.77 9.77 9.77
c 9.84 9.84 9.84 9.84 9.84
control
NH 0.5 mM 1mM 5 mM 10 mM 25 mM
16 a 7.25 7.25 7.28 7.30 7.37
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Table S8.Chemical shift (ppm) of the amide NH protons in BOids at 298 K at various concentrations.

imine
NH 0.5 mM 1 mM 5mM 10 mM 25 mM
7a a 13.01 13.01 13.01 13.01 13.01
7b a 13.24 13.24 13.24 13.24 13.24
8b a 13.19 13.19 13.19 13.18 13.17
b 13.91 13.91 13.90 13.89 13.86
9 a 13.19 13.19 13.17 13.15 n/a
b 13.86 13.85 13.80 13.75 n/a
c 13.95 13.94 13.89 13.84 n/a
aldehyde
NH 0.5 mM 1mM 5mM 10 mM 25 mM
4a a 11.00 11.00 11.00 11.00 11.00
4b a 11.91 11.91 11.91 11.91 11.91
5b a 11.88 11.88 11.87 11.87 11.86
b 11.96 11.96 11.96 11.95 11.95
6b a 11.89 11.89 n/a n/a n/a
b 11.87 11.87 n/a n/a n/a
c 12.01 12.01 n/a n/a n/a
acetal
NH 0.5 mM 1mM 5mM 10 mM 25 mM
la a 9.42 9.43 9.43 9.42 9.43
1b a 9.82 9.82 9.82 9.82 9.82
2b a 9.79 9.79 9.79 9.79 9.79
b 10.08 10.08 10.08 10.08 10.08
3b a 9.79 9.79 9.79 9.79 9.80
b 10.09 10.09 10.09 10.09 10.09
c 10.14 10.14 10.14 10.14 10.14
control
NH 0.5 mM 1mM 5mM 10 mM 25 mM
16 a 10.28 10.28 10.28 10.28 10.28

3.4. DMSO-d and CDC} comparison (solution)

Intramolecular hydrogen bonding can also be shoyodmparing the chemical shift of the
donor hydrogen atom in various solvents. Abraletnal. developed the A-value, given Wy =
0.0065 + 0.133*@bmso &pciz), Which can be used to classify intramolecular bgén bonds.For
NH donors, A < 0.05 suggest intramolecular hydrogending and A > 0.16 indicates that there is

no hydrogen bonding. The results are shown in T&%deand suggest intramolecular hydrogen
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bonding in both the imine and aldehyde containimmpounds, while the acetals are an
intermediate case (A-values are intermediate andonclusion can be drawn). Control compound
16 has a large difference in chemical shift betwe®CG and DMSOeds and clearly shows no

evidence of intramolecular hydrogen bonding.

Table S9.Chemical shift (ppm) of the amide NH protons in@Pand DMSOes at 298 K using a 5 mM concentration
for monomers and dimers and a 1 mM concentratiotriimers (values are the average of 3 independgrgats) and
derived A-values. A-valuesutsidethe range of intramolecular hydrogen bonding ams in bold.

imine
NH 0 CDCl 6 DMSO Ad A-value
7a a 13.0335 13.0214 -0.0121 0.0049
7b a 13.2525 13.2426 -0.0099 0.0052
8b a 13.2433 13.1898 -0.0535 -0.0006
b 13.7569 13.9052 0.1483 0.0262
9b a 13.2505 13.1964 -0.0541 -0.0007
b 13.7560 13.8541 0.0981 0.0195
c 13.7879 13.9452 0.1573 0.0274
aldehyde
NH 0 CDCl 6 DMSO Ja%s) A-value
4a a 11.3142 11.0035 -0.3107 -0.0348
4b a 12.0703 11.9172 -0.1531 -0.0139
5b a 12.0901 11.8752 -0.2149 -0.0221
b 12.3969 11.9570 -0.4399 -0.0520
6b a 12.1010 11.8872 -0.2138 -0.0219
b 12.4067 11.8674 -0.5393 -0.0652
c 12.4389 12.0116 -0.4273 -0.0503
acetal
NH 0 CDCl 4 DMSO Ad A-value
la a 8.7623 9.4359 0.6736 0.0961
1b a 9.8612 9.8148 -0.0464 0.0003
2b a 9.8455 9.7874 -0.0581 -0.0012
b 9.8091 10.0723 0.2632 0.0415
3b a 9.8590 9.7931 -0.0659 -0.0023
b 9.7746 10.0869 0.3123 0.0480
c 9.8419 10.1360 0.2941 0.0456
control
NH 6 CDCl 6 DMSO Ji%s) A-value
16 a 7.2789 10.2632 2.9843 0.4034

S71



3.5. Variable temperature NMR (solution)

H NMR spectra were collected for the various a¢etilehyde and imine containing helix
mimetics at various temperatures in the range 28843 (CDCE) or 298-353 K (DMSQde). The
chemical shift of the amide NH signals was plotigdinst the temperature and subjected to a linear
fit (Figures S84-S91). This allows the calculatmintemperature coefficient&d/AT given by the
slope of the plot. Normally a value less negathant-0.004 ppm/K (-4 ppb/K) is taken as evidence
for intramolecular hydrogen bonding, but many efices exist to this rul&.” An overview of the
calculated temperature coefficients is given inl&a®10. For all of the compounds temperature
coefficients less negative than -0.004 ppm/K wedrseoved in chloroform, including for control
compoundl6. In DMSOds on the other hand, the data is in agreement \WweHinhdings of the A-
values (Section 3.4), with acetbh and control compoundl6 displaying temperature coefficients
more negative than -4 ppb/K and thus not involvedntramolecular hydrogen bonding. The
aldehyde and imine bearing compounds have temperatefficients less negative than -4 ppb/K
and the temperature coefficients are also largelgpendent of the solvent used. This suggests that

the imines and aldehydes are involved in intramdichydrogen bonding to the amide NHSs.

Table S10.Temperature coefficient&d/AT (in ppb/K) of the amide NH protons in CGind DMSOds at 298 K
using a 5 mM concentration for monomers and dimmedsa 1 mM concentration for trimers (values agaterage of
3 independent repeats). Valuasgsidethe range of intramolecular hydrogen bonding amw in bold.

AJ/AT in CDCls (ppb/K) AJ/AT in DMSO-ds (ppb/K)
NHa NHb NHc NHa NHb NHc
imine
7a -3.30 n/a n/a -2.83 n/a n/a
7b -3.20 n/a n/a -3.24 n/a n/a
8b -3.18 -3.52 n/a -2.84 -3.32 n/a
9b -3.18 -3.53 -3.51 -2.81 -3.23 -3.27
aldehyde
4a -1.52 n/a n/a -1.95 n/a n/a
4b -2.11 n/a n/a -3.02 n/a n/a
5b -2.07 -1.85 % -2.61 -1.79 n/a
6b -2.05 -1.79 -1.83 -2.65 -1.30 -1.95
acetal
la -1.73 n/a n/a -4.53 n/a n/a
1b -1.69 n/a n/a -1.56 n/a n/a
2b -1.66 -1.67 n/a -1.55 -3.00 n/a
3b -1.68 -1.46 -1.73 -1.58 -3.27 -3.19
control
16 -2.97 n/a n/a -4.41 n/a n/a
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Weight No Weighting
ResidualSum of ~ 1.57107E-6 6.06825E-7 9.0119E-6 1.45795E-5
Squares
B Pearson'sr -0.9999 -0.99981 -0.99785 -0.99882
e Adj.R-Square  0.99975 0.99955 0.99484 0.99718
%, T Value Standard Error
il "“ , s 7a Intercept 0.94943 0.00642
= & e slope -0.0033 2.11867E-5
g -0.04+ .. 5 4a Intercept 0.43651 0.00399
g_- ] ® & Slope -0.00152 1.31673€-5
— . = la Intercept 0.49894 0.01538
'f] -0.06 - g slope -0.00173 5.07428E-5
‘. 16 Intercept 0.85488 0.01957
1 s slope -0.00297 6.45413E-5
. [ ]
0.08" 5 7a, imine ..
1 ® 4a, aldehyde e
® 1a, acetal i
-0.104 & 18, control
T T T T —T T — T — T T
290 295 300 305 310 315 320

Temperature (K)
Figure S84.Plot of the amide NH chemical shift in C@ersus temperature for the acetyl-capped monoitsra,
laand controll6. Data points are the average of three independgetts (error bars represent standard deviations).
Dotted lines are the result of a linear fit, witte tobtained values shown in the right-hand table.

Weight No Weighting
Residual Sum of ~ 1.472026-6 2.43693E-6 2.35857E-6 1.45795€-5
Squares
Pearson'sr -0.9999 -0.99961 -0.99941 -0.99882
f Adj. R-Square 0.99975 0.93906 0.99858 0.99718
i o : Value Standard Error
1 e . g 7b Intercept 0.92081 0.00622
=~ _0.04 o DN 0 slope -0.0032 2.0508E-5
e L - . ab Intercept 0.60833 0.008
% ] 8. W it slope -0.00211 2.63868E-5
e ... 1b Intercept 0.48673 0.00787
°<°j -0.06 4 L8 - slope -0.00169 2.59592E-5
L L4 16 Intercept 0.85488 0.01957
1 Slope -0.00297 6.45413E-5
0.08 4 T
e ® 7b, imine
{ @ 4b, aldehyde e
® 1b, acetal .
-0.104 & 16, control

200 205 300 305 310 315 320
Temperature (K)
Figure S85.Plot of the amide NH chemical shift in CQ@lersus temperature for the PEG-capped monovigrb,
1b and controll6. Data points are the average of three independpeats (error bars represent standard deviations).
Dotted lines are the result of a linear fit, witte tobtained values shown in the right-hand table.

Weight No Weighting
Residual Sum of ~ 1.25571E-6 6.59643E-7 2.17234E-6
Squares
1.11143E-6 9.90476€E-7 6.70754€-7
Pearson'sr -0.99991 -0.99996 -0.99964
-0.99977 -0.99974 -0.99983
Adj.R-Square  0.39979 0.99991 0.99914
0.99944 0.99938 0.99959
Value Standard Error
- 8b-NHa Intercept 0.91775 0.00574
Sl Slope -0.00318 1.89414E-5
A - 1S 8b-NHb Intercept 1.01496 0.00416
“e. - slope -0.00352 1.37284€-5
] S 5b-NHa Intercept 0.59842 0.00755
@ 8b, imine, NHa Slope -0.00207 2.49132E-5
-0.08- © 8b,imine, NHb T e 5b-NHb Intercept 0.53209 0.0054
® 5b, aldehyde, NHa Slope -0.00185 1.782E-5
1 o sb, aldehyde. NHb 9-__. 2b-NHa Intercept 0.47822 0.0051
» slope -0.00166 1.68224E-5
-0.10 ® 2b acetdl (s 2b-NHb |nt:rcept 0.48021 0.0042
O 2b, acetal, NHb slope -0.00167 1.38436E-5

200 205 300 305 310 315 320
Temperature (K)
Figure S86.Plot of the amide NH chemical shift in CRWkersus temperature for the PEG-capped diBlersb and
2h. Data points are the average of three indeperrdeetits (error bars represent standard deviatiDosied lines are
the result of a linear fit, with the obtained vaighown in the right-hand table.
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Weight No Weighting
Residual Sum of ~ 5.81587E-7 1.55698E-6 5.31587E-7
Squares
5.33929€-7 3.84762E-7 2.73492E-7
4,68849E-7 1.17571E-6 5.3746E-7
Pearson'st -0.99996 -0.99991 -0.99997
-0.99991 -0.99991 -0.99994
- -0.99988 -0.99961 -0.99987
E Adj. R-Square 0.9999 0.99979 0.99993
[} 0.99978 0.99979 0.99986
o 0.99971 0.99905 0.99969
7<) @ 9b, imine, NHa Value Standard Error
< O 9b, imine, NHb e L 9b-NHa Intercept 0.91562 0.00391
1 ® 9b imine, NHc “‘.Q\A"' Slope -0.00318 1.28906E-5
® 6b, aldehyde, NHa Yy 9b-NHb Intercept 1.01687 0.00639
0.084 © &b, aldehyde, NHb e Slepe 3 LAASES
"1, 9b-NHc Intercept 1.00934 0.00374
1@ 8byaldehyde; NHc - Y slope -0.00351 1.2324E-5
® 3b, acetal, NHa 6b-NHa Intercept 0.59201 0.00374
-0.104 © 3b, acetal, NHb slope -0.00205 1.235126-5
® 3b, acetal, NHc ) 6b-NHb Intercept 0.51663 0.00318
T T v T T T r I v T . I T ; Slope -0.00179 1.04848E-5
290 295 300 305 310 315 320 6b-NHc Intercept 0.52878 0.00268
slope -0.00183 8.83972E-6
Temperature (K) 3b-NHa Intercept 0.48381 0.00351
sSlope -0.00168 1.1574€-5
3b-NHb Intercept 0.4207 0.00556
Slope -0.00146 1.83281E-5
3b-NHc Intercept 0.4987 0.00376
slope -0.00173 1.23919€-5

Figure S87.Plot of the amide NH chemical shift in CQ@kersus temperature for the PEG-capped trirbréb and
3b. Data points are the average of three indeperideetits (error bars represent standard deviatiDosied lines are
the result of a linear fit, with the obtained vaighown in the right-hand table.

0.00 BT T
Weight No Weighting
le Residual Sum of  4.29262€-7 1.13025€-7 2.60614E-5 3.478826-6
‘ . Squares
-0.04 — e T Pearson'st -0.99994 -0.999% -0.99851 -0.99997
[ & e Adj.R-Square __ 0.99984 0.99991 0.99628 0.99994
e e ) Value Standard Error
-0.08 ! 7a Intercept 0.84415 0.00493
—_ § Slope -0.00283 1.58866E-5
E s 3 4a Intercept 0.58031 0.00253
a 4 slope -0.00195 8.15185E-6
a-0.12+ 1a Intercept 134733 0.03844
w . slope -0.00453 1.23785E-4
< 16 Intercept 1.31382 0.00322
-0.16 - " slope -0.00441 9.86457E-6
L ]
® 7a, imine
gl h @
-0.20 ® 4a, aldehyde
® 1a, acetal L]
& 16, control
-0.24 ®
I . T ¥ T E: ! * T * T
300 310 320 330 340 350

Temperature (K)

Figure S88.Plot of the amide NH chemical shift in DMSfgversus temperature for the acetyl-capped monowgrs
43, 1aand controll6. Data points are the average of three independpetits (error bars represent standard
deviations). Dotted lines are the result of a lirféawith the obtained values shown in the rigiatad table.
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0.00+ ;...
: : Shoy Weight NoWeighting
1 SR Residualsumof ~ 1.239236-5 8.40728E-6 1.22317E-5 3.47882E-6
'-..__“'. Squares
8 5 L earson's r -0. -0. -0. -0.
-0.04 ; i P 0.99983 0.99987 0.99929 0.99957
] e s it R . Adj. R-Square __ 0.99964 0.99972 0.99845 0.99994
) iae, e Value Standard Error
-0.08 4 & . b, 53 b Intercept 0.96697 0.00607
— . st . slope -0.00324 1.86182E-5
£ 1 frers ; ab Intercept 0.90191 0.005
Q b =, slope -0.00302 1.53352E-5
2-0124 - : L 1b Intercept 0.46538 0.00603
7] | - e slope -0.00156 1.84972E-5
< = e e 16 Intercept 1.31382 0.00322
-0.16 4 : slope -0.00441 9.86457E-6
I L
® T7b, imine
-0.20 4 .
@ 4b, aldehyde
{4 ® 1b, acetal ®
@ 16, control
-0.24 4 .
T 1 1 . T E T > I e T
300 310 320 330 340 350

Temperature (K)

Figure S89.Plot of the amide NH chemical shift in DMSfgversus temperature for the PEG-capped mono#ters
4b, 1b and controll6. Data points are the average of three independpetits (error bars represent standard
deviations). Dotted lines are the result of a lirfdawith the obtained values shown in the rigiatad table.

0.00 Weight No Weighting
Residual Sum of  6.27259€-7 3.90116€-7 5.35196€-7
Squares
6.4091€-7 8.19264E-6 4.31858€-5
-0.04 - Pearson'sr -0.99991 -0.99996 -0.99991
e -0.99977 -0.99953 -0.99933
e Adj.R-Square  0.99978 0.9999 0.99978
. i o 0.99943 0.99896 0.99852
£ - Value Standard Error
Q. -0.08 - - 8b-NHa Intercept 0.84555 0.00588
s E ‘® slope -0.00284 1.89323€-5
7] o 8b-NHb Intercept 0.9883 0.00464
< ™2y slope -0.00332 1.49306E-5
b-._ Sb-NHa Intercept 0.77864 0.00543
-0.124 @ 8b, imine, NHa "--9_ slope -0.00261 1.74879E-5
o 8b, imine, NHb 5b-NHb Intercept 0.53292 0.00594
® 5b, aldehyde, NHa “-,_ slope -0.00179 1.91372€-5
O 5b, aldehyde, NHb A."Q 2b-NHa ;rll:’ercept 0.46471 0.00433
= pe -0.00155 1.51382€-5
-0.16 4 ® 2b, acetal, NHa e 2b-NHb Intercept 0.88992 0.01133
O 2b, acetal, NHb slope -0.003 3.47562E-5

T T T T T T T T T T T
300 305 310 315 320 325 330 335 340 345 350 355
Temperature (K)

Figure S90.Plot of the amide NH chemical shift in DMS#9versus temperature for the PEG-capped diBlersb
and2b. Data points are the average of three independpetts (error bars represent standard deviatiboeted lines
are the result of a linear fit, with the obtainedues shown in the right-hand table.
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0.00 9..-__“ Weight No Weighting
1 Residual Sum of  1.3376E-6 1.35475E-6 3.21676E-6
Squares
3 5.39005E-7 7.2364E-7 5.98561E-7
-0.04 e, 9.8032E-6 5.37979E-5 3.86213E-5
. Pearson'sr -0.99981 -0.99985 -0.99966
g -0.99991 -0.99951 -0.99982
—_ ....... -0.99945 -0.99929 -0.99947
£ -0.08 4 ... e Adj.R-Square 099952 0.99963 0.99914
e ~ 0.99978 0.99878 0.99955
St Ty 8. 0.99879 0.99845 0.99883
2 @ 9b, ’m!"e' NHa s Value Standard Error
-0.124 © 9b,imine, NHb 8. 9b-NHa Intercept 0.8356 0.00859
@ 9b, imine, NHc l::‘a* Slope -0.00281 2.76468E-5
@ 6b, aldehyde, NHa e 9b-NHb Intercept 0.96214 0.00864
O 6b, aldehyde, NHb '-g-_.,_ slope -0.00323 2.78234E-5
-0.16 4 © 6b, aldehyde, NHc “3:;8 9b-NHc Intercept 0.97605 0.01332
@ 3b, acetal, NHa 2 Slope -0.00327 4.28736E-5
O 3b, acetal, NHb - 6b-NHa Intercept 0.79078 0.00545
® 3b, acetal, NHc Slope -0.00265 1.755E-5
-0.20 : ; ) : : ; 6b-NHb Isr:tercept 0635071937 g‘gggiég :
lope -0. 7 -
300 S0 320 330 340 260 6b-NHc Intercept 0.58274 0.00574
Temperature (K) Slope -0.00195 1.84942E-5
3b-NHa Intercept 0.47222 0.0054
slope -0.00158 1.65594E-5
3b-NHb Intercept 0.96915 0.01264
slope -0.00327 3.87922E-5
3b-NHc Intercept 0.94721 0.01071
Slope -0.00319 3.28681E-5

Figure S91.Plot of the amide NH chemical shift in DMS#9versus temperature for the PEG-capped trirbyéb
and3b. Data points are the average of three independppats (error bars represent standard deviatiboesied lines
are the result of a linear fit, with the obtainedues shown in the right-hand table.

3.6. Deuterium exchange (solution)

When an exchangeable proton is involved in hydrogending, the proton-deuterium
exchange is expected to be slower than when ibisnvolved in hydrogen bonding. Therefore,
experiments were conducted where either 5 pL metkdhnwas added to 750 pL of a 5 mM
solution of the mimetics in CDg&lor 10 pL RO was added to 750 pL of a 5 mM solution in
DMSO-ds (1 mM was used for the less soluble trimers). ifbegration of the amide NH signals
was plotted against time and fitted to an expoaédecay function to calculate the ‘half-life’ dfet
exchange (Figures S92-S99). The calculated halé-kire given in Table S11. The acetal-containing
compounds degraded quickly upon the addition otharatl to chloroform (presumably due to the
presence of HCI in chloroform). The aldehyde-camtegy compounds did not always fit to the
exponential decay curve and the deuterium exchdatgecan therefore also not be used as proof of
hydrogen bonding. Furthermore, the imine-contairiampounds have similar half-lifes to control
compoundl6. It is possible that the aggregation of the cdntammpound (as shown by dilution
studies, Section S3.3) leads to a slower than ¢ggexchange. In brief, deuterium exchange could
hint towards intramolecular hydrogen bonding inithenes, but the data is inconclusive.
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Table S11.Half-lifes (in minutes) of the amide NH protonsardeuterium exchange experiment in CH@2IDMSO4ds
at 298 K using a 5 mM concentration for monomexs @imers and a 1 mM concentration for trimers.

half-life in CDCIl z (min) half-life in DMSO-de (min)
NHa NHb NHc NHa NHb NHc

imine

7a 4.47 n/a n/a 27.2 n/a n/a

7b 4.05 n/a n/a 29.7 n/a n/a

8b 3.73 5.83 n/a 46.6 23.9 n/a

9b 2.30 4.01 3.30 86 45.2 33.2

aldehyde

4a 19.5* n/a n/a 37.6 n/a n/a

4b 77* n/a n/a 586 n/a n/a

5b 21.0* 2.8* n/a 1319 15.1 n/a

6b 16.3* 1.83* 1.82* >1000 38.5 44.9
acetal

la degradation n/a n/a 117.3 n/a n/a

1b degradation n/a n/a 3.45 n/a n/a

2b degradation degradation n/a 160** 23.4** n/a

3b degradation degradation degradatign 898 119 105
control

16 4.8%** n/a n/a 23.9 n/a n/a

*Does not fit exponential decay; *Some peaks splitwo, possible degradation; ***On top of exchangddition of methanold
causes shift of NH signal.

Integration

® T7a, imine Equation

y = Al%exp(-
@ 4a, aldehyde x/t1)+y0
» 16, control Reduced Chi-Sqr  3.24414€-5 7.18686E-4 1.92195E-4
Adj. R-Square 0.99917 0.98992 0.99521
Value Standard Error

7a yo 0.01601 0.00107
Al 0.34033 0.00509
1 6.4518 0.07158
k 0.155 0.00172
tau 4.47205 0.04961

LE] yo 0.13172 0.009%4
Al 0.95291 0.01647
t1 28.14727 1.22016
k 0.03553 0.00154
tau 19.5102 0.84575

16 yo 0.08815 0.00264
Al 0.93307 0.0122
t1 6.98587 0.18521
k 0.14315 0.0038
tau 4.84224 0.12838

T ¥ T ¥ T v T : T
40 60 80 100 120
Time (min)

Figure S92.Plot of the integration of the amide NH proton NMignal in CD{ versus time (after the addition of
methanold, at t = 0 min) for the acetyl-capped monoméasda and controll6. Acetal monometa degraded during
the experiment. The solid lines are the resultnoégponential decay fit, with the obtained valuesven in the right-
hand table (tau = half-life).
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1.04 ® 7b, imine Equation y = Al*exp(-x/t1)
® 4b, aldehyde +y0
@ 16, control Reduced Chi-Sqr 3.34969E-5 1.39548E-4 1.92195E-4
Adj. R-Square 0.99836 0.99645 0.99521
Value Standard Error
7b yo 0.03559 0.00108
Al 0.869383 0.00526
c tn 5.84872 0.07364
-g k 0.17098 0.00215
© tau 4.05403 0.05104
g 4ab yo 0.00644 0.04303
'E Al 0.98576 0.03969
— t1 111.33228 7.99201
k 0.00893 6.44783E-4
tau 77.16965 5.53964
16 yo 0.08815 0.00264
Al 0.93307 0.0122
t1 6.98587 0.18521
k 0.14315 0.0038
tau 4.84224 0.12838
1 T I I T I 1
0 20 40 60 80 100 120
Time (min)

Figure S93.Plot of the integration of the amide NH proton NMignal in CD{ versus time (after the addition of
methanold, at t = 0 min) for the PEG-capped mononids4b and controll6. Acetal monometb degraded during
the experiment. The solid lines are the resultnoégponential decay fit, with the obtained valuesven in the right-

hand table (tau = half-life).

1.0 ‘I ® 8b, imine, NHa Equation y = Al explx/tl)
O 8b, imine, NHb +y0
| @ 5b, aldehyde, NHa Reduced Chi-Sqr  6.21638E-5 3.74858E-5 6.87749E-4 8.79919E-4
0.8 ) O  5b, aldehyde, NHb Adj. R-Square 0.99781 0.99888 0.99037 0.96957
: Value Standard Error
8b-NHa yo 0.07757 0.00137
Al 0.87144 0.00726
c t 5.37949 0.09415
o 0.6 k 0.18589 0.00325
© tau 3.72878 0.06526
S 8b-NHb yo 0.06033 0.00112
9 A1 0.85582 0.00518
€ 044 t 8.41151 0.10016
k 0.11888 0.00142
tau 5.83041 0.06942
5b-NHa yo 0.05879 0.00889
0.2 Al 0.96536 0.01557
t 30.30077 1.19607
k 0.033 0.0013
tau 21,00289 0.82905
0.0+ 5h-NHb yo 0.09063 0.00504
T v 1 v T - T . 1 v r * T v Al 0.91434 0.0284
0 20 40 60 80 100 120 140 u 4.12412 0.23312
k 0.24248 0.01665
Time (min) tau 2.85863 0.19624

Figure S94.Plot of the integration of the amide NH proton Niignal in CDJ versus time (after the addition of
methanold, at t = 0 min) for the PEG-capped dim8tsand5b. Acetal monomeRb degraded during the experiment.
The solid lines are the result of an exponentiabgdit, with the obtained values shown in the tighnd table (tau =

half-life).
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Integration

0000 8@

9b, imine, NHa
9b, imine, NHb
9b, imine, NHb
6b, aldehyde, NHa
6b, aldehyde, NHb
6b, aldehyde, NHc

T - T
60 80
Time (min)

—

T w

T T
100 120 140

Equation

”y = Al%exp(-x/t1)

+y0
Reduced Chi-Sqr  3.86845E-5 1.8371E-5 2.31664E-5

7.02723E-4 3.62029e-4 3.04931E-4
Adj. R-Square 0.99809 0.9993 0.99%08

0.98964 0.98431 0.98706

Value Standard Error

9b-NHa yo 0.1143 0.00104

Al 0.80561 0.0061

t1 3.31164 0.05803

k 0.30197 0.00529

tau 2.29545 0.04023
9b-NHb yo 0.1383 7.48211€-4

Al 0.82441 0.0039

1 5.78939 0.05678

k 0.17273 0.00169

tau 4.0129 0.03936
9b-NHc yo 0.14433 8.25809E-4

Al 0.84092 0.00452

t1 4.76003 0.05495

k 0.21008 0.00243

tau 3.2994 0.03809
6b-NHa yo 0.07092 0.00713

Al 0.97036 0.01692

t1 23.49341 0.8864

k 0.04257 0.00161

tau 16.28433 0.61441
6b-NHb yo 0.12325 0.00316

Al 0.88443 0.01897

1 2.64065 0.13803

k 0.37869 0.01979

tau 1.83036 0.09567
6b-NHc y0 0.11414 0.0029

Al 0.8954 0.01741

1 2.63158 0.12483

k 0.38 0.01803

tau 1.82407 0.08653

Figure S95.Plot of the integration of the amide NH proton Nidignal in CDJ versus time (after the addition of
methanold, at t = 0 min) for the PEG-capped trim&sand6b. Acetal monomeBb degraded during the experiment.
The solid lines are the result of an exponentiabgdit, with the obtained values shown in the tighnd table (tau =

half-life).
‘Model i 1 !
1.0 %e. Equation y = Al*exp(-x/t1)
+y0
1 0800 Reduced Chi-Sqr  3.302756-6 1.78787€-5 1.50752€-6
5.46214E-6 2.2354E-5
0.8+ e 7a, imine Adj. R-Square  0.99995 0.99974 0.93996
0.99263 0.99962
1 & _4a, aldehyde Value Standard Error
= ¢ 1a, acetal 7a vo -0.02365 2.559676-4
© 0.6 186, control A1 0.96675 9.72487€-4
T 16, control (repeat) t 39.36519 0.08859
> 1 k 0.0254 5.71679E-5
Q 0.4 tau 27.28587 0.0614
= 4a yo -0.03122 0.00155
] A1 1.02342 0.00223
t1 54.27821 0.31545
0.24 k 0.01842 1.07075E-4
tau 37.62279 0.21866
4 1a yo -0.0095 0.00313
A1 0.96315 0.00284
0.0 t 169.29097 0.93893
k 0.00591 3.27618E-5
' . T r : r T r T v 1 tau 117.34356 0.65082
0 40 80 120 160 200 16 yo 824201 46598
A1 -2.14855 4.65915
Time (min) t -4614.63669 9802.93344
k -2.16702E-4 4.60342E-4
tau -3198.62241 6794.87567
16 (repeat) yo 0.01822 0.00106
A1 0.35076 0.00265
t1 34.44222 0.20132
k 0.02903 1.69711E-4
tau 23.87353 0.13955

Figure S96.Plot of the integration of the amide NH proton Nidignal in DMSOeds versus time (after the addition of
D,0 at t = 0 min) for the acetyl-capped monom&s4a, laand controll6. The solid lines are the result of an
exponential decay fit, with the obtained valueswgiin the right-hand table (tau = half-life). Theperiment was
repeated for contrdl6 and indicated a high uncertainty in the experiment
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1 1l |
1.0 4 feen 1*exp(-x/t1)
A +y0
Reduced Chi-Sqr  5.79044E-6 3.8408E-6 4.13668E-5
5.46214E-6 2.2354E-5
0.8 - Adj.R-Square  0.99992 0.99943 0.99825
0.99263 0.99962
Value Standard Error
c 7b yo -0.01986 6.22749E-4
© 0.6 Al 1.00798 0.00125
© t 42.82204 0.12183
'5: ® 7b, imine k 0.02335 6.64388E-5
QL 0.4 e 4b, aldehyde tau 29.68197 0.08445
£ e 1b, acetal ab Yo “0.33787 011028
s 16, control Al 1.27875 0.10995
16, control (repeat) t 845.29947 82.26359
0.2 k 0.00118 1.15129€-4
tau 585.91695 57.02077
1b Yo ~0.00207 8.76657E-4
A1 1.00169 0.00608
0.0 t 4.98031 0.06227
k 0.20079 0.00251
L g ! ! ! i 1 ' ! ! 1 tau 3.45209 0.04316
0 40 80 120 160 200 16 o 314201 2.6598
s . AL -2.14855 4.65915
Time (mln) t -4614.63669 9802.93344
k -2.16702E-4 4.60342E-4
tau -3198.62241 6794.87567
16 (repeat) yo 0.01822 0.00106
Al 0.95076 0.00265
t 34.44222 0.20132
k 0.02903 1.69711E-4
tau 23.87353 0.13955

Figure S97.Plot of the integration of the amide NH proton Nidignal in DMSO#ds versus time (after the addition of
D20 at 't = 0 min) for the PEG-capped mononi#&rs4b, 1b and controll6. The solid lines are the result of an
exponential decay fit, with the obtained valuesngtin the right-hand table (tau = half-life).

® 8b, imine, NHa - - | —
1.0 & o 8b, imine, NHb Equation y;OAl exp(-x/t1)
o
® 5b, aldehyde, NHa Reduced Chi-Sqr  1.43999E-6 3.49466E-6 1.39427E-5
©  5b, aldehyde, NHb 3.793176-4 3.938126-5 5.89691E-5
0.8 ® 2b, acetal, NHa Adj.R-Square  0.99998 0.99994 0.99894
[e] acetal, NHb 0.99341 0.99922 0.99899
Value dard Error
c 8b-NHa yo 20.02455 5.47505E-4
© 0.6+ A1 0.95837 5.8893E-4
© t 67.18938 0.12401
S k 0.01488 2.74699E-5
204l tau 46.57213 0.08596
=Y 8b-NHb yo 20.02766 2.01846E-4
AL 0.92266 0.00105
t 34.49843 0.08073
0.2 k 0.02899 6.78363E-5
tau 23.91249 0.05596
5b-NHa yo “2.80144 1.06553
AL 3.75771 1.06453
0.0 u 1903.06836 569.23089
k 5.25467E-4 1.57174E-4
T . T . : . T - r . T tau 1319.10647 394.56079
0 40 80 120 160 200 5b-NHb yo £0.02695 0.0033
A1 1.04947 0.01284
Time (min) t 21.85396 0.48993
K 0.04576 0.00103
tau 15.14801 0.3396
2b-NHa yo ~0.26402 0.02692
A1 1.29018 0.02536
t 230.99516 7.30268
k 0.00433 1.3686E-4
tau 160.11365 5.06183
2b-NHb yo 0.01416 0.00163
A1 0.953 0.00434
t 33.80962 03144
k 0.02958 2.75044E-4
tau 23.43504 0.21793

Figure S98.Plot of the integration of the amide NH proton Nidignal in DMSO€s versus time (after the addition of
D,0 at t = 0 min) for the PEG-capped dim8ks 5b and2b. The solid lines are the result of an exponenkiaay fit,
with the obtained values shown in the right-hardedtau = half-life).
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Equation y=Al'exp-x/t1)
+y0
Reduced Chi-Sqr  2.3570SE-5 5.38855E-5 5.37592E-5
2.15657E-4 7.71724E-5 1.67481E-
1.3257E5 4.273286-5 2.03256-5
Adj, R-Square  0.39951 0.59907 0.99509
0.95685 0.55911 0.99843
c 0.89171 0.22835 0.99837
o value standard Error
© ob-NHa yo 0.11828 0.00528
o ™ AL 0.92031 0.00535
£ 02 ¢ o, imne, i Bl o e s
B 0.0+ 90, nine, Kb 5o tau 5575038 i:;oz;f
E © 9b, imine, NHc - 9b-NHb yo 0.13005 o003z
® 6b, aldehyde, NHa A 0.00357
-0.2- © 6b, aldehyde, NHb 0.77355
& 6b, aldehyde, NHc 1.81836-4
-0.4-| & 3b, acetal, Nia
© 3b, acetal, NHb 0.00283 1
o 3b, acetal, NHc 0.00485
'0‘6 T T T T X 0.4784
0 50 100 150 200 k 0.02085 2 070854
" . tay 33.24819 0.33022
Time (min) 6b-NHa yo 17165.4443 53869.75109
a1 -17164.4747 2386075109
t -1.3212067 7.22504E7
k -7.56836E-8 4.1350267
By -5.15B439E6 soossa€7 ]
6b-NHb Yo 0.19113 0.00307
a1 1.05088 0.00426
t 55.54508 0.58774
k 0.018 1.90479E-4
tau 38.503 0.40739
6b-NHC yo 0.31566 0.0056
AL 1.21278 0.00529
1 £4.83425 ©0.98521
k 0.01542 2.36759E-4
By 2353955 o.58383
3b-NHa Yo 0.0702 0.48223
AL 0.51345 0.48132
t 122635285 730.07174
k 7.7139564 4.4038E4
U | S, - - JL -~ /... S ——
3b-NHb yo 0.17345 001555
AL 0.78318 0.01415
u 171.17855 1
k 0.00884
..................... W ...usssies  ageors |
3b-NHc yo 0.20142
a1 0.82204
t 152.17851 2.93201
k 0.00657 1.26607€-4
tau 108 45238 2.03231

Figure S99.Plot of the integration of the amide NH proton Nidignal in DMSOeds versus time (after the addition of
D20 at t = 0 min) for the PEG-capped trim8ts 6b and3b. The solid lines are the result of an exponewkiaay fit,
with the obtained values shown in the right-hardedtau = half-life).

3.7. NOESY/ROESY NMR (solution)

H-'H NOESY or ROESY NMR (ROESY for compounds with MW 780 g/mol, i.e.
trimers 3b, 6b and9b) could potentially be used to determine the mostgored conformation of
the a-helix mimetics in solution (CD@land DMSOds were used as solvents and the spectra were
collected at 298 K). The obtained NOESY spectrashoevn in Figures S101-S124.

The intramolecular hydrogen bonding can be confirbog nOe, as shown in Figure S100. When

there is no hydrogen bond present the amide NHbprobuld give nOe cross peaks with drého

CH or with the imine/aldehyde CH group, while theg®e signals will not be present when the

compounds are strongly hydrogen bonded (see Fi§uf®). The case of the acetal containing

compounds is more difficult, because hydrogen bammddd potential form with only one or with

both of the oxygen atoms of the acetal group (gat00).

'H-'H NOESY experiments can also be used to see iithe chains are on the same face of the

mimetic or whether free rotation occurs arounddhede bonds that allows the side chains to be
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displayed in various relative positions. When rotatoccurs (or in the case of a staggered
conformation), the amide NH proton can have cresskp with both of the aromatic signals of the
neighbouring aromatic ring (Figure S100), whilalifof the side chains are on the same face of the

helix mimetic, the nOe cross peak will be more prorced for one of the two aromatic protons.

J\ My H N/LO OJ\N i Nj/ Y OJ\N’H H H N’LO OJ\N’H (o}
(P%N/Y Y S:(:H ?A (E(‘L

no H-bond no H-bond H-bond ne H-bond no H-bond

(c) (d)
H‘N’ko OJ\N'H 0 O¢LN,H 0=~ OJ\NH OJ\NH

H

OA\N H ’> 5
0 H 0 0 B B

o o H H
H H H H H
H
070 070 070 0”0 O'NH 07N
[ | | @R CEfR
o? 070

Rotation around amide all R-groups on same face

no H-bond no H-bond H-bond to one O H-bond to both O

Figure S100.Possible conformations of the imines (a), aldel{x)eand acetals (c) that can be the result of the
absence/presence of hydrogen bonding, as wellsshpe rotation around the amide bonds (d). Hydndagnds are
represented by dashed orange lines. The expectedstOe signals are shown for each conformer ¢mgan arrow.

Imine containing compound34, 7b, 8b and9b): Figures S101-S108

The H-'H NOESY (or ROESY) NMR spectra in CDCind DMSOds show similar cross peaks,
and the conformation of the imines is expected dothe same in both solvents. There are no
significant cross peaks between the amide protodstlzeortho CH protons (H8-H10, H20-H22,
H32-H34), or between the amide NH protons and itiee CH protons (H8-H15, H20-H27, H32-
H39). On the other hand, there are strong croskspkatween the imine CH and the aromatic
region (H13-H15, H25-H27, H37-H39). These two olsadons suggest the existence of a
hydrogen bond between the amide NH and the imitregan atom. The amide NH signals show
cross peaks of roughly equal intensity with the tveogghbouring aromatic protons (H20-H11/H20-
H13 and H32-H23/H32-H25), indicating free rotatimound the bond between the aromatic ring

and the amide carbonyl function. This free rotati@as also confirmed by the fact that in DM$86-
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some of the cross peaks have the same phasediagbeal, suggesting rotational exchange (this is

presumably not observed in CR®ecause the rotation will be faster in this lassaus solvent).

Aldehyde containing compoundéa( 4b, 5b and6b): Figures S109-S116

The H-'H NOESY (or ROESY) NMR spectra in CDCind DMSOeds show similar cross peaks.
There are no significant cross peaks between théegpnotons and thertho CH protons (H8-H10,
H17-H19, H26-H28), or between the amide NH protand the aldehyde CH protons (H8-H15,
H17-H24, H26-H33), while there are strong croskpdmetween the aldehyde CH and the aromatic
region (H13-H15, H22-H24, H31-H33), suggesting ¢xéstence of a hydrogen bond between the

amide NH and the aldehyde oxygen atom. The amideiykhls show cross peaks of roughly equal
intensity with the two neighbouring aromatic praadfi17-H11/H17-H13 and H26-H20/H26-H22),
indicating free rotation around the amide bond.sTinee rotation was also confirmed by the fact

that in DMSOéds some of the cross peaks have the same phasediagbeal.

Acetal containing compound$d, 1b, 2b and3b): Figures S117-S124
The H-'H NOESY (or ROESY) NMR spectra in CDCind DMSOeds show similar cross peaks.
There are no significant cross peaks between theéegpnotons and thertho CH protons (H8-H10,

H18-H20, H28-H30), there are no or weak cross péaépending on the compound) between the
amide NH protons and the acetal CH protons (H8-HHE-H25, H28-H35), and there are strong
cross peaks between the acetal CH and the aroregimn (H13-H15, H23-H25, H33-H35). This
suggests the existence of a hydrogen bond betvineeaintide NH and an acetal oxygen atom, but it
cannot be concluded whether the hydrogen bondtis ene or both of the acetal oxygen atoms.
The amide NH signals show cross peaks of roughlyalemtensity with the two neighbouring
aromatic protons (H18-H11/H18-H13 and H28-H21/H2&3}M indicating free rotation around the
amide bond. This free rotation was also confirmgdhe fact that in DMSQ@ls some of the cross

peaks have the same phase as the diagonal.
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Figure S101.2H-'H NOESY NMR spectrum (400, 400 MHz) of compoufaiin CDCk at 298 K, with selected nOe
cross peaks highlighted in green, and selectechaliseweak) nOe cross peaks highlighted in redhaith the spectrum
and the chemical structure oéd.
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Figure S102.*H-'H NOESY NMR spectrum (400, 400 MHz) of compoufain DMSO-ds at 298 K, with selected
nOe cross peaks highlighted in green, and seledisent (or weak) nOe cross peaks highlighted iningabth the

spectrum and the chemical structuré& af
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Figure S103.1H-'H NOESY NMR spectrum (400, 400 MHz) of compoufizlin CDCk at 298 K, with selected nOe
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Figure S105.1H-'H NOESY NMR spectrum (400, 400 MHz) of compowBizlin CDCk at 298 K, with selected nOe
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and the chemical structure 8. Equal intensity cross peaks for H20-H11 and HAG-lduggests rotation around the

amide bond.
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Figure S106.!H-'H NOESY NMR spectrum (400, 400 MHz) of composizlin DMSO-ds at 298 K, with selected
nOe cross peaks highlighted in green, and seledisent (or weak) nOe cross peaks highlighted iningabth the
spectrum and the chemical structurébf Rotation around the amide bond is suggestedéwgpipearance of cross
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Figure S107.!H-*H ROESY NMR spectrum (400, 400 MHz) of compo@iin CDCk at 298 K, with selected nOe
cross peaks highlighted in green, and selectechafmeweak) nOe cross peaks highlighted in redhath the spectrum
and the chemical structure @b. Equal intensity cross peaks for H20-H11 and HA@G:Hand for H32-H23 and H32-

H25, suggests rotation around the amide bonds.
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Figure S108.!H-'H ROESY NMR spectrum (400, 400 MHz) of compo@ixin DMSO-d; at 298 K, with selected
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spectrum and the chemical structur®bf Rotation is expected, but cannot be confirmedtdisgnificant overlap.

S91



B i oF
m"F
u ﬁé' —
NH3-H1 1 E
5 : - 3
i ; q -
'/ [ :—_
o b f
'} o
/  ‘ é
= 5
L -
; -
é - 6 2
1 \ - E
. i =
/ I C 9
7 : - T
y ) ﬂ ~ 7 =
| ‘ C £
No nOe % 3 2
NH3-H5 / - o
NH3-H10 H5-H6 /7 &‘ - o
Q‘)(ﬁ/ W ) o
—_ I | :
/‘,\? ! -
H8-H10 @ |g i | E
#'E H5-H6 | $ — 9
H8-H10 =
3 F
—_— i (] ¢ =10
Ji :
i no nOe 0 i F
NH3-H5 ! NH3-H1E 11
{7 NH3-H10 - .
S t?'/ : b
11 10 9 8 7 6 5 4 3

F2 Chemical Shift (ppm)

Figure S109.2H-'H NOESY NMR spectrum (400, 400 MHz) of compoutaiin CDCk at 298 K, with selected nOe
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and the chemical structure 4.
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Figure S110.2H-'H NOESY NMR spectrum (400, 400 MHz) of compoutain DMSO-ds at 298 K, with selected
nOe cross peaks highlighted in green, and seledisent (or weak) nOe cross peaks highlighted iningabth the
spectrum and the chemical structurelaf
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and the chemical structure 4ib.
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Figure S113.1H-*H NOESY NMR spectrum (400, 400 MHz) of compousimlin CDCk at 298 K, with selected nOe
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and the chemical structure Bib. Equal intensity cross peaks for H17-H11 and HI'Blduggests rotation around the
amide bond.
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Figure S114.'H-'H NOESY NMR spectrum (400, 400 MHz) of compouizlin DMSO-ds at 298 K, with selected
nOe cross peaks highlighted in green, and seledisent (or weak) nOe cross peaks highlighted iningabth the

spectrum and the chemical structuré&bf Rotation around the amide bond is suggestedéwgpipearance of cross
peaks with the same phase as the diagonal dugatiioral exchange (all cross peaks also appeaeiedquivalent

ROESY spectrum).
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Figure S115.1H-*H ROESY NMR spectrum (400, 400 MHz) of compouiiin CDCk at 298 K, with selected nOe
cross peaks highlighted in green, and selectechaliseweak) nOe cross peaks highlighted in redhaith the spectrum
and the chemical structure @b. Rotation of the amide bound is expected, but etba fuly confirmed due to
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Figure S117.'H-'H NOESY NMR spectrum (400, 400 MHz) of compouain CDCk at 298 K, with selected nOe
cross peaks highlighted in green, and selectechaliseweak) nOe cross peaks highlighted in redhaith the spectrum
and the chemical structure bd. Cross peaks of H10 are observed with both H3Hh¢but stronger with H8),
suggesting hydrogen bonding to one or two of thgger atoms in the acetal group.
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Figure S118.1H-*H NOESY NMR spectrum (400, 400 MHz) of compourain DMSO-ds at 298 K, with selected
nOe cross peaks highlighted in green, and seletisent (or weak) nOe cross peaks highlighted inindabth the
spectrum and the chemical structuredlaf Cross peaks of H10 are observed with both H3Hf(¢a bit stronger with

H3), suggesting hydrogen bonding to only one ofakyggen atoms in the acetal group.
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Figure S119.1H-'H NOESY NMR spectrum (400, 400 MHz) of compouiiglin CDCk at 298 K, with selected nOe

cross peaks highlighted in green, and selectechafmeweak) nOe cross peaks highlighted in redhath the spectrum

and the chemical structure ib. The nOe cross peak between H15 and H13 is mumhgsr than between H15 and
H8, suggesting that the amide NH is hydrogen bonddxbth acetal oxygen atoms.
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Figure S120.!H-'H NOESY NMR spectrum (400, 400 MHz) of compourizlin DMSO-ds at 298 K, with selected
nOe cross peaks highlighted in green, and seletisent (or weak) nOe cross peaks highlighted inindabth the
spectrum and the chemical structurelbf The nOe cross peak between H15 and H13 is muzhggr than between

H15 and H8, suggesting that the amide NH is hydrdgended to both acetal oxygen atoms.
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Figure S121.1H-*H NOESY NMR spectrum (400, 400 MHz) of compoutimlin CDCk at 298 K, with selected nOe
cross peaks highlighted in green, and selectechafmeweak) nOe cross peaks highlighted in redhath the spectrum
and the chemical structure 2. The nOe cross peaks between H15-H13 or H25-H28arch stronger than between
H15-H8 or H25-H18, suggesting that the amide NHshydrogen bonded to both acetal oxygen atoms.|Haeasity
cross peaks for H18-H11 and H18-H13 suggests ootatiound the amide bond.
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Figure S122.'H-'H NOESY NMR spectrum (400, 400 MHz) of compoutizlin DMSO-ds at 298 K, with selected
nOe cross peaks highlighted in green, and seledisent (or weak) nOe cross peaks highlighted iningabth the
spectrum and the chemical structur@bf Overlap of the aromatic signals does not allogvfthl assignment of the
cross peaks. Cross peaks of H15 and H25 are olosedtleboth H8 and H18, and H13 and H23, suggedtydrogen
bonding to only one of the oxygen atoms in theaagbup. Rotation around the amide bond is suggddsy the
appearance of cross peaks with the same phase dmtonal due to rotational exchange (all croskpalso appear in
the equivalent ROESY spectrum).
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Figure S123.!H-'H ROESY NMR spectrum (400, 400 MHz) of compo@iin CDCk at 298 K, with selected nOe
cross peaks highlighted in green, and selectechaliseweak) nOe cross peaks highlighted in redhaith the spectrum

and the chemical structure 8. The nOe cross peaks between H15-H13, H25-H2336rHB3 are much stronger than

between H15-H8, H25-H18 or H35-H28, suggesting thatamide NHs are hydrogen bonded to both acryajem
atoms. Equal intensity cross peaks for H18-H11th8-H13, and for H28-H21 and H28-H23, suggeststiamta
around the amide bonds.
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Figure S124.!H-'H ROESY NMR spectrum (400, 400 MHz) of compo@ixin DMSO-d; at 298 K, with selected
nOe cross peaks highlighted in green, and seledisent (or weak) nOe cross peaks highlighted iningabth the
spectrum and the chemical structurébf The peaks could not be fully assigned due toifsdgmt overlap and the
assignment is therefore partly based on analogdy thhé monomer and dimer. The nOe cross peaks betd&s-H13,
H25-H23 or H35-H33 are much stronger than betwegs-H8, H25-H18 or H35-H28, suggesting that the amitHs
are hydrogen bonded to both acetal oxygen atomsalkwatensity cross peaks for H18-H11 and H18-HiR| for H28-
H21 and H28-H23, suggests rotation around the abdes.
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4. Library synthesis

A library of hydrazones was created by stirring &tore of dimeric aldehydéb and
benzyl-hydrazine, phenylhydrazine and 3,4-dichlbeop/lhydrazine (2 equivalents in total) in
75:25 DMSO:buffer (10 mM acetate buffer, pH 4.2) @4 hours at room temperature. The
resulting mixture was then analysed using revepdabe HPLC (Thermo Scientific Dionex
Ultimate 3000) and the peaks were further analyssadg ESI mass spectrometry (Agilent 1100
series LC/MSD Trap XCT). The HPLC solvents were 20% water, 10% acetonitrile, 0.1%
HCOOH’ and ‘B: 5% water, 95% acetonitrile, 0.1% HCB'. An 80 min HPLC run was used,
where the first 5 min consisted of 25% B, followmda linear gradient to 100% B over 60 min, and
finally flushing 10 min at 100% B and 10 min at ¥9@&. HPLC traces were analysed using Origin
9.1.0. An overview of all of the potential hydraesn(half-reacted, homodimers and heterodimers)
that could be formed in the library and their respe molecular weight are shown in Figures
S125-S126. Some of the half-reacted species aeddd#iners constitute structural isomers with the
same exact mass and these species can therefole rbtferentiated using mass spectrometry.
When two separate HPLC peaks are found with idehticrresponding ESI+ m/z values, they will
correspond to the two structural isomers.

Initially, the starting materials were run to sekere they appear during a HPLC run. The starting
materials were run both fresh (directly injectetbithe HPLC) or after stirring for 24 hours in
75:25 DMSO:buffer (10 mM acetate buffer, pH 4.2y@m temperature to check for degradation.
The HPLC traces are shown in Figures S127-S130shad/ that some of the hydrazines degrade
under the experimental conditions. This might lotier yield of the library synthesis but should not
be a problem if the hydrazone formation is quidke@n hydrazine degradation. In a second step, the
hydrazone formation was executed with each of gardzine individually (e.g. stirring a mixture

of 5b and 2 equivalents benzylhydrazine in 75:25 DMS®dn10 mM acetate buffer, pH 4.2) for
24 hours at room temperature), in order to eadiyiify the peaks of the homodimers and the half-
reacted species. The HPLC traces are shown ind3gBt31-S133 and all of the expected hydra-
zones could be identified by mass spectrometry{ESome hydrazine degradation products were
also observed. The results of the library formeomfrSb and three different hydrazines (2
equivalents in total) is shown in Figure S134. Tibeary formation was repeated 3 times and
similar HPLC traces were obtained each time. Apjented heterodimers were observed, as well as
homodimers and half-reacted products (as identifigdnass spectrometry). The different hydra-
zones are expected to have different extinctiorfficoents and the intensity of the peaks can
therefore not be used as an indication of the aunaion in the library. To get an estimate of the

relative concentrations, preliminary UV-Vis absarba spectra were obtained for all of the peaks
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(Figure S135), which indicated that most compoumalgee a maximum absorbance around 290 nm.
This wavelength was therefore chosen to monitorHR&C separation process and this indicated
that all of the formed dimeric hydrazones are preaeroughly equal (statistical) concentrations.
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Figure S125.Structures of the unreacted specky @nd the half-reacted species that are formedhgdurydrazone
library synthesis. Exact mass (m/z values) are gilgen, as well as the name of the compounds asreefto in the
HPLC traces (in bold). The half-reacted speciemf8rpairs of structural isomers.
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Figure S126.Structures of the homodimers and the heterodithatsare formed during hydrazone library synthesis.
Exact mass (m/z values) are also given, as weheasame of the compounds as referred to in theGHiPaces (in
bold). The heterodimers form 3 pairs of structisamers.
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Figure S127.HPLC trace of unreacted dimg&l, both fresh and after stirring a 0.5 mM solution 24 hours at room
temperature in 75:25 DMSO:buffer (10 mM acetatddrupH 4.2). Absorbance was measured at 290 n&. Th

Absorbance at 290 nm (a.u.)

400 —

aldehyde appears stable in solution

——fresh = HaN-
after 24h o H
o«
©o
@
300 s
200 —
[Ts]
1@
|
100 —
"
o
- (s 0] |
11N ¢ 8 S 4
| 2 o B
' - @l &
0 e S
i
T T T T ' T T T T T T T T T T |
0 10 20 30 40 50 60 70 80
Time (min)

Figure S128.HPLC trace of unreacted benzylhydrazine, botthfiesd after stirring a 1 mM solution for 24 houts a
room temperature in 75:25 DMSO:buffer (10 mM aceetaiffer, pH 4.2). Absorbance was measured at 280 n

Degradation of the hydrazine is observed in théeouf
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Figure S129.HPLC trace of unreacted phenylhydrazine, bothhfiaasd after stirring a 1 mM solution for 24 hours a
room temperature in 75:25 DMSO:buffer (10 mM aceetaiffer, pH 4.2). Absorbance was measured at 280 n
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Figure S130.HPLC trace of unreacted 3,4-dichlorophenylhydrazboth fresh and after stirring a 1 mM solution fo
24 hours at room temperature in 75:25 DMSO:bufférfiM acetate buffer, pH 4.2). Absorbance was nreasat 290

nm. Degradation of the hydrazine is observed irbthféer.
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Index Retention Time (min) Peak Height (a.u.)  Peak Area (a.u.) Relative Peak Area (%) Compound
1 1.58 103.09 346.90 16.61 / ?
2 26.88 167.64 72.41 3.47 641.6 [M+Na]* Ald-Ald
3 30.93 103.99 45.50 2.18 / degradation
4 36.83 1607.84 634.57 30.39 745.7 [M+Na]* Bn-Ald or Ald-Bn
5 39.59 472.98 160.69 7.70 745.6 [M+Nal* Bn-Ald or Ald-Bn
6 46.05 1600.53 670.55 32.11 849.8 [M+Na]* Bn-Bn
7 52.28 156.28 134.51 6.44 / ?

Figure S131.HPLC trace collected after stirring 0.5 nB¥ and 1 mM benzylhydrazine for 24 hours at room
temperature in 75:25 DMSO:buffer (10 mM acetatddrupH 4.2). Absorbance was measured at 290 netdliie
shows the ESI+ mass spectrometry results obtaoretthé different peaks and the identification & treaks derived
from the m/z values. All expected starting materaid hydrazones could be observed, as well as degradation

compounds of the hydrazine.
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Index Retention Time (min) Peak Height (a.u.) Peak Area (a.u.) Relative Peak Area (%) Compound
1 1.62 165.45 11.01 0.59 / i
2 8.38 106.82 87.55 4.66 s degradation
3 14.42 194.02 142.89 7.60 i degradation
4 22.41 121.04 49.46 2.63 f degradation
5 26.97 1606.89 474.09 25.22 641.4 [M+Na]* Ald-Ald
6 30.70 501.64 130.40 6.94 725.5,747.5 ?
7 35.04 1882.06 543.26 28.90 731.7 [M+Na]*  Ald-Ph or Ph-Ald
8 37.98 406.05 131.54 7.00 731.6 [M+Nal* Ald-Ph or Ph-Ald
9 38.48 121.28 33.31 1.77 b degradation
10 39.39 196.66 81.24 4.32 785.6, 807.7 2
11 42.38 97.57 45.64 2.43 / degradation
12 43.30 311.98 14391 7.65 821.7 [M+Nal* Ph-Ph

Figure S132.HPLC trace collected after stirring 0.5 n® and 1 mM phenylhydrazine for 24 hours at room
temperature in 75:25 DMSO:buffer (10 mM acetatddyupH 4.2). Absorbance was measured at 290 netdlhle
shows the ESI+ mass spectrometry results obtaoretthé different peaks and the identification of treaks derived
from the m/z values. All expected starting matsratd hydrazones could be observed, as well as degradation
compounds of the hydrazine.
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Index Retention Time (min) Peak Height (a.u.) Peak Area (a.u.) Relative Peak Area (%) Compound
1 30.60 2592.39 139.56 9.01 / ?
2 40.53 2211.88 797.72 51.52 799.6 [M+Na]* Ald-Cl or CI-Ald
3 54.72 1391.97 593.09 38.30 959.4 [M+Na]* CI-Cl

Figure S133.HPLC trace collected after stirring 0.5 nB4 and 1 mM 3,4-dichlorophenylhydrazine for 24 hoatrs
room temperature in 75:25 DMSO:buffer (10 mM acetaiffer, pH 4.2). Absorbance was measured at #80The
table shows the ESI+ mass spectrometry resultsnaotdor the different peaks and the identificatidiihe peaks
derived from the m/z values. All expected startimaterials and hydrazones could be observed, asawstbme
degradation compounds of the hydrazine.
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Index Retention Time (min) Peak Height (a.u.) PeakArea(a.u.) Relative Peak Area (%) Compound
1 26.83 60.50 24.34 1.16 641.6 [M+Na]* Ald-Ald
2 30.56 55.02 16.44 0.79 i/ degradation
3 34.96 1554.53 394.80 18.86 731.6 [M+Na]* Ph-Ald or Ald-Ph
4 36.63 431.66 130.51 6.24 745.6 [M+Na]* Bn-Ald or Ald-Bn
5 37.88 78.23 19.66 0.94 731.6 [M+Na]* Ph-Ald or Ald-Ph
6 39.46 88.67 34.52 1.65 745.6 [M+Nal* Bn-Ald or Ald-Bn
7 40.46 1617.42 450.47 21.52 801.4 [M+Na]* Cl-Ald or Ald-CI
8 43.27 424.94 120.79 5.77 821.7 [M+Na]* Ph-Ph
9 44.49 716.75 210.25 10.05 835.7 [M+Na]* Ph-Bn or Bn-Ph
10 45.89 269.36 73.12 3.49 849.7 [M+Na]* Bn-Bn
11 46.71 79.85 20.41 0.98 801.5 [M+Na]* Cl-Ald or Ald-Cl
12 47.12 380.23 110.66 5.29 891.4 [M+Na]* Ph-Cl or CI-Ph
13 49.15 446.42 131.50 6.28 905.4 [M+Nal* Bn-Cl or CI-Bn
14 51.31 459.41 127.94 6.11 891.4 [M+Na]* Ph-Cl or CI-Ph
15 52.80 252.11 82.54 3.94 905.5 [M+Nal* Bn-Cl or CI-Bn
16 54.57 449.82 141.66 6.77 959.5 [M+Na]* cl-cl

Figure S134.HPLC trace collected after stirring 0.5 n®4 and 0.33 mM benzylhydrazine, 0.33 mM phenylhydrazi
and 0.33 mM 3,4-dichlorophenylhydrazine for 24 tsoatrroom temperature in 75:25 DMSO:buffer (10 nodtate
buffer, pH 4.2). Absorbance was measured at 290Tm& table shows the ESI+ mass spectrometry resiotiégsned for
the different peaks and the identification of tlels derived from the m/z values. All expectedtisiggmaterials and

hydrazones could be observed, as well as somediga compounds of the hydrazines.
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Figure S135.UV-Vis spectra of the major peaks in the HPLC ¢raollected after stirring 0.5 mBb and 0.33 mM
benzylhydrazine, 0.33 mM phenylhydrazine and 0.88 3¥-dichlorophenylhydrazine for 24 hours at room
temperature in 75:25 DMSO:buffer (10 mM acetatddrupH 4.2). The absorbance of 290 nm was choseti af the
compounds display a local maximum in this wavelenmggion. Many peaks have a maximum absorbance3@8anm,
but other peaks (such as the peak at 36.63 mir® &ddwcal minimum at 300 nm and therefore 290 nm eamsidered a
better wavelength to compare the various pealsaiPLC traces.
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