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General experimental

General procedures. All reactions were carried out under air unless otherwise stated.
Tetrahydrofuran (THF) was distilled from sodium/benzophenone under nitrogen. Acetonitrile,
methanol, and triethylamine were purged with nitrogen gas and dried over molecular sieves before
use. Deuterated solvents were obtained from Cambridge Isotope Laboratories, Inc. All reagents
were used as received unless otherwise stated.

Equipment. 300 MHz 'H and 75.5 MHz ">C NMR spectra were recorded on a Bruker AV-300
spectrometer. 400 MHz 'H and 100.6 MHz "*C NMR spectra were recorded on a Bruker AV-400
spectrometer. Mass spectra and elemental analyses were obtained at the UBC Microanalytical
Services Laboratory. Matrix assisted laser desorption/ionization (MALDI) mass spectra were
obtained on a Bruker Biflex IV time-of-flight (TOF) mass spectrometer equipped with a MALDI
ion source. Electrospray ionization (ESI) mass spectra were obtained on a Bruker Esquire-LC ion
trap mass spectrometer equipped with an electrospray ion source. High-resolution electrospray
ionization (HR-ESI) mass spectra were obtained on a Micromass LCT time-of-flight (TOF) mass
spectrometer equipped with an electrospray ion source. Samples for both ESI and HR-ESI were
analyzed in methanol, methanol / dimethyl sulfoxide mixture or methanol / methylene chloride
mixtures at 1 uM. Gramicidin S, Rifampicin, and Erythromycin were used as the references for HR-
ESI. Electron Impact (EI) mass spectra were recorded on a Kratos MS-50 double focusing sector
mass spectrometer equipped with an EI ion source. Elemental analyses were obtained on a Carlo
Erba Elemental Analyzer EA 1108. Melting points were obtained on a Fisher-John’s melting point
apparatus. IR spectra were obtained using a Thermo Scientific Nicolet 6700 FT-IR spectrometer
equipped with a diamond attenuated total reflectance (ATR) attachment. UV-vis spectra were
obtained in DMSO (ca. 1 x 10° M) on a Varian Cary 5000 UV-vis/near-IR spectrophotometer using
a 1 cm quartz cuvette.

General procedure for the synthesis of the 5-alkyl-2-hydroxybenzaldehydes

Et;N (2 eq.) was added dropwise to a solution of p-alkylphenol (1 eq.), MgCl, (2 eq.) and (CH;0),
(2.2 eq.) in dry THF (ca. 50 mL for 10 mmol of the p-alkylphenol) under a nitrogen atmosphere.
After heating at reflux for 24 h, dilute HC1 was added at RT until the precipitate dissolved. Most of
the THF was removed by rotary evaporation, then the aqueous phase was extracted with CH,Cl, (3
x 25 mL). The combined organic phases were dried over MgSQO, filtered, then concentrated under
reduced pressure. Silica gel flash column chromatography (eluent: CH,Cl,) of the residue gave the
compound.

5-tert-butyl-2-hydroxybenzaldehyde

OH O

" This compound is commercially available (Aldrich), but can be synthesized following the

general procedure.
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5-(1,1-dimethylpropyl)-2-hydroxybenzaldehyde

: (I) This compound is known,' but we synthesized it following the general procedure starting
with p-isoamylphenol (1 eq., 12.2 mmol, 2.0 g). Isolated as a pale yellow oil in 66%

yield (1.534 g, 8.05 mmol).
See Figures S1 and S2 for NMR spectra.

'H NMR (300 MHz, CDCls, 25 °C): 8 10.87 (s, 1H, OH), 9.90 (s, 1H, CH=0), 7.52 (dd, Vn 2.7,
3Jin 8.7 Hz, 1H, aromatic CH), 7.46 (d, n 2.7 Hz, 1H, aromatic CH), 6.95 (d, 3Jin 8.7 Hz, 1H,
aromatic CH), 1.65 (q, 3Jin 7.4 Hz, 2H, CH,), 1.30 (s, 6H, CHj3), 0.70 (t, 3Jun 7.4 Hz, 3H, CH>);

3C NMR (75 MHz, CDCl;, 25 °C): & 196.4 (CH=0), 159.1 (C-OH), 140.5 (aromatic quaternary C),
134.6, 130.2 (aromatic CH), 119.8 (aromatic quaternary C), 116.8 (aromatic CH), 36.8 (quaternary
C), 36.3 (CH»), 27.9, 8.7 (CH3);

MS: m/z : 191.4 [M-HJ;
IR: v =2963, 2876, 1652, 1590, 1482, 1376, 1279, 1222, 1183, 1166, 834, 774, 722 cm’";

Anal. Calc’d for C,H60, : C, 74.97; H, 8.39. Found: C, 75.37; H, 8.38.

5-(1,1,3,3-tetramethylbutyl)-2-hydroxybenzaldehyde

This compound has been prepared previously by a different method.”> We prepared it
using the general procedure above starting with p-1,1,3,3-tetramethylbutylphenol (1 eq.,
9.7 mmol, 2.0 g) and obtained the compound as a pale yellow oily solid (1.77 g, 7.6
mmol, 78% yield).

See Figures S3 and S4 for NMR spectra.

'H NMR (300 MHz, CDCls, 25 °C): 8 10.88 (s, 1H, OH), 9.90 (s, 1H, CH=0), 7.58 (dd, Vn 2.7,
3Jin 8.7 Hz, 1H, aromatic CH), 7.50 (d, n 2.7 Hz, 1H, aromatic CH), 6.93 (d, 3Jin 8.7 Hz, 1H,
aromatic CH), 1.74 (s, 2H, CH,), 1.39 (s, 6H, CH3), 0.74 (s, 9H, CHj3);

3C NMR (75 MHz, CDCl;, 25 °C): & 196.5 (CH=0), 159.2 (C-OH), 141.4 (aromatic quaternary C),
135.1, 130.2 (aromatic CH), 119.8 (aromatic quaternary C), 116.7 (aromatic CH), 56.4 (CH»), 37.7,
32.1 (quaternary C), 31.6, 31.2 (CH3);

MS: m/z : 233.5 [M-H]J;
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IR: v = 2953, 2895, 1650, 1620, 1586, 1484, 1386, 1376, 1284, 1230, 1188, 841, 831, 730 cm™;

Anal. Calc’d for C;5H»,0, : C, 76.88; H, 9.46. Found: C, 76.86; H, 9.18.

General procedure for the synthesis of the 5-alkyl-3-nitro-2-
hydroxybenzaldehydes

Nitric acid (fuming or 70%) was added slowly to a solution of the alkylsalicylaldehyde in glacial
AcOH. After stirring at RT for 1-2 h, water was added to the reaction and the precipitate was
collected by filtration to give the compound. When no solid appeared, the crude reaction mixture
was extracted with CH,Cl,, washed with diluted K,COs3, dried over MgSO,, and concentrated under
reduced pressure.

5-tert-butyl-2-hydroxy-3-nitrobenzaldehyde (2a)

OH (l) This compound is known,” but we synthesized it following the general procedure.
O,N Full experimental details are provided for this example to indicate the quantities of
reagents used.

See Figures S5 and S6 for NMR spectra.

Fuming HNO; (750 pL) was added slowly to a solution of tert-butylsalicylaldehyde (1 eq., 16.9
mmol, 3.0 g) in AcOH (30 mL). After stirring for 2 h at RT, water (ca. 30 mL) was added and the
precipitate was collected by filtration. Recrystallization from EtOH/H,O gave the compound as a
bright yellow solid (2.29 g, 10.3 mmol, 61%)).

"H NMR (400 MHz, CDCls, 25 °C): 6 11.22 (s, 1H, OH), 10.38 (s, 1H, CH=0), 8.32 (d, T 2.1
Hz, 1H, aromatic CH), 8.13 (d, T 2,1 Hz, 1H, aromatic CH), 1.35 (s, 9H, CHj3);

C NMR (75 MHz, CDCls, 25 °C): & 189.4 (CH=0), 154.4 (C-OH), 143.4, 134.7 (aromatic
quaternary C), 134.2, 127.9 (aromatic CH), 124.9 (aromatic quaternary C), 34.5 (quaternary C),
30.9 (CHj3);

MS: m/z : 222.4 [M-HJ;
IR: v =13251, 2958, 2886, 1674, 1616, 1530, 1407, 1253, 1145, 1111, 948, 726, 696 cm’;
Anal. Calc’d for C;1H13NO4 : C, 59.19; H, 5.87; N, 6.27. Found: C, 59.08; H, 5.84; N, 6.22.

m.p. 88-90 °C.
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2-hydroxy-3-nitro-5-tert-pentylbenzaldehyde (2b)

OH ? This compound was prepared following the general procedure described above
O2N using 2 mL of 70% nitric acid and p-iso-amylsalicylaldehyde (1 eq., 5.2 mmol, 1.0
g). The product was purified by flash column chromatography on silica gel (eluent:

CH,Cl,) to give the compound as a yellow oil (1.07 g, 4.5 mmol, 87%).

See Figures S7 and S8 for NMR spectra.

'H NMR (300 MHz, CDCls, 25 °C): & 11.25 (s, 1H, OH), 10.43 (s, 1H, CH=0), 8.29 (d, *Jy.; 2.4
Hz, 1H, aromatic CH), 8.09 (d, i 2.4 Hz, 1H, aromatic CH), 1.68 (q, 3 7.5 Hz, 2H, CH,),
1.33 (s, 6H, CHs), 0.71 (t, *Ju.u 7.5 Hz, 3H, CHs);

C NMR (75 MHz, CDCls;, 25 °C): & 189.6 (CH=0), 153.9 (C-OH), 141.5, 134.6 (aromatic
quaternary C), 134.6, 128.2 (aromatic CH), 124.4 (aromatic quaternary C), 37.4 (quaternary C),
36.0 (CHy), 27.5, 8.5 (CH3);

MS: m/z : 260.3 [M+Na]";

IR: v = 12965, 2876, 1693, 1665, 1621, 1590, 1530, 1463, 1344, 1261, 1158, 1107, 963, 926, 767,
724 cm;

Anal. Calc’d for CoHsNOy4 : C, 60.75; H, 6.37; N, 5.90. Found: C, 60.47; H, 6.18; N, 5.93.

5-(1,1,3,3-tetramethylbutyl)-3-nitro-2-hydroxybenzaldehyde (2c)
"9

HNO; 70% (1 mL) in AcOH (5mL) was added slowly to a solution of p-1,1,3,3-
tetramethylbutylsalicylaldehyde (1 eq., 4.3 mmol, 1.0 g) in AcOH (5 mL). After
stirring at RT for 2 h, water was added and the aqueous phase was extracted with
CH,ClI;, (3%20mL). The combined organic phases were dried over MgSOy, filtered,
and concentrated under reduced pressure. After flash column chromatography on
silica gel (eluent: CH,Cl,), the compound was obtained as a yellow oil (1.03 g, 3.7 mmol, 86%).

See Figures S9 and S10 for NMR spectra.

O,N

"H NMR (300 MHz, CDCls, 25 °C): & 11.24 (s, 1H, OH), 10.44 (s, 1H, CH=0), 8.34 (d, in 2.7
Hz, 1H, aromatic CH), 8.14 (d, nn 2.7 Hz, 1H, aromatic CH), 1.78 (s, 2H, CH;), 1.41 (s, 6H,
CH3), 0.75 (S, 9H, CH3);

C NMR (75 MHz, CDCl;, 25 °C): § 189.7 (CH=0), 153.5 (C-OH), 143.0 (aromatic quaternary C),
135.0 (aromatic CH), 134.9 (aromatic quaternary C), 128.6 (aromatic CH), 124.9 (aromatic
quaternary C), 56.5 (CH,), 38.5, 32.5 (quaternary C), 32.0, 31.3 (CHs);

MS: m/z : 278.5 [M-HJ;
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IR: v = 2955, 2871, 1693, 1665, 1620, 1532, 1466, 1366, 1343, 1302, 1257, 1222, 925 cm™;

TOF HRMS ESI Calc’d for CsHyo)NO4: 278.1392. Found: 278.1398 (+2.0 ppm).

General procedure for the synthesis of the 4-alkyl-2-(1,3-diphenylimidazolidin-
2-yl)-6-nitrophenol

A solution of the alkylnitrosalicylaldehyde (1 eq.) and N,N-diphenylethylenediamine (1 eq.) in
EtOH was refluxed for 2-48 h. The solution was then concentrated, the solid was isolated by
filtration and washed with EtOH. When no solid appeared, the reaction mixture was evaporated to
dryness and the product was obtained as an oil.

4-tert-butyl-2-(1,3-diphenylimidazolidin-2-yl)-6-nitrophenol (3a)
Ph.
OH N
o ALY |
' 5-tert-Butyl-3-nitrosalicylaldehyde 2a (1 eq., 0.448 mmol, 100 mg) and N,N-

diphenylethylenediamine (1 eq., 0.448 mmol, 95 mg) were dissolved in EtOH
(20 mL). After refluxing for 48 h, the solution was concentrated to 5 mL, the
solid was isolated by filtration and washed with EtOH. Compound 3a was

obtained as an orange powder in 81% yield (151 mg, 0.363 mmol).

See Figures S11 and S12 for NMR spectra.

'H NMR (300 MHz, CDCls, 25 °C): & 11.27 (s, 1H, OH), 7.96 (d, *Ji.u 2.1 Hz, 1H, aromatic CH),
7.71 (d, i 2.1 Hz, 1H, aromatic CH), 7.21 (t, 3Jin 5.6 Hz, 4H, aromatic CH), 6.80-6.74 (m, 6H,
aromatic CH), 6.48 (s, 1H, CH), 4.04 (dd, *Jy.i 6.8, *Ju.u 4.1 Hz, 2H, CH,), 3.82 (dd, *Jy 6.8, *Jp.
1 4.1 Hz, 2H, CH,), 1.23 (s, 9H, CHs);

BC NMR (75 MHz, CDCls, 25 °C): & 151.0 (C-OH), 145.5, 143.4 (aromatic quaternary C), 135.2
(aromatic CH), 133.5, 132.3 (aromatic quaternary C), 129.4, 121.7, 118.2, 113.5 (aromatic CH),
71.5 (CH), 47.0 (CH,), 34.4 (quaternary C), 31.2 (CH3);

MS: m/z : 440.3 [M+Na]", 416.3 [M-H];

IR: v = 2957, 2837, 1622, 1595, 1537, 1503, 1475, 1363, 1329, 1262, 1200, 1161, 1109, 999, 922,
870, 745,691 cm™';

Anal. Calc’d for CpsH27N3O3 : C, 71.92; H, 6.52; N, 10.06. Found: C, 71.66; H, 6.45; N, 10.08.

m.p. 135-137 °C.
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2-(1,3-diphenylimidazolidin-2-yl)-6-nitro-4-tert-pentylphenol (3b)
Ph.
o N/> 5-tert-Pentyl-3-nitrosalicylaldehyde 2b (1 eq., 1.58 mmol, 375 mg) and N,N-
N diphenylethylenediamine (1 eq., 1.58 mmol, 336 mg) were dissolved in EtOH
Ph (20 mL). After refluxing for 1h, the solution was concentrated to dryness
under reduced pressure. Compound 3b was obtained as a red oil which slowly
solidified in quantitative yield (680 mg, 1.58 mmol).

See Figures S13 and S14 for NMR spectra.

O,N

'H NMR (300 MHz, CDCls, 25 °C): & 11.27 (s, 1H, OH), 7.91 (d, *Ji.u 2.4 Hz, 1H, aromatic CH),
7.66 (d, *Jyy 2.4 Hz, 1H, aromatic CH), 7.22 (dd, *Jiy 7.2, *Jin 8.4 Hz, 4H, aromatic CH), 6.80-
6.73 (m, 6H, aromatic CH), 6.49 (s, 1H, CH), 4.05 (dd, *Ji.u 8.7, *Juu 5.1 Hz, 2H, N-CH,), 3.82
(dd, 2Jpn 8.7, *Jyn 5.1 Hz, 2H, N-CH,), 1.55 (q, *Jun 7.5 Hz, 2H, CH,), 0.53 (t, *Jyn 7.5 Hz, 3H,
CHs);

C NMR (75 MHz, CDCl;, 25 °C): & 150.7 (C-OH), 145.0, 141.1 (aromatic quaternary C), 135.7
(aromatic CH), 133.2, 131.4 (aromatic quaternary C), 128.9, 121.9, 117.7, 113.1 (aromatic CH),
71.7 (CH), 46.5 (N-CH»), 37.2 (CH,), 36.4 (quaternary C), 27.8 (CH3), 8.6 (CH3);

MS: m/z : 432.2 [M+H]", 430.3 [M-HJ;

IR: v = 2963.1, 2874.1, 1623.6, 1595.3, 1535.8, 1500.4, 1471.3, 1418.6, 1363.3, 1309.9, 1263.5,
1188.8, 1156.9, 1108.6, 1033.6, 1000.2, 907.2, 874.3, 745.7, 689.0 cm’';

TOF HRMS ESI Calc’d for C,6H30N303: 432.2287. Found: 432.2291 (+0.9 ppm).
m.p. 77-79 °C.

2-(1,3-diphenylimidazolidin-2-yl)-6-nitro-4-(2,4,4-trimethylpentan-2-yl)phenol
(3¢)

Ph. 5-(1,1,3,3-tetramethylbutyl)-3-nitro-2-hydroxybenzaldehyde 2c (1 eq., 3.58

OH N/> mmol, 1.0 g) and N,N-diphenylethylenediamine (1 eq., 3.58 mmol, 760 mg)

were dissolved in EtOH (20 mL). After refluxing for 12h, the solution was

p concentrated to 5 mL, the oily solid was isolated by filtration and washed with

MeOH. Compound 3c was obtained as a red solid in 62% yield (1.05 g, 2.23
mmol).

See Figures S15 and S16 for NMR spectra.

'H NMR (300 MHz, CDCls, 25 °C): & 11.28 (s, 1H, OH), 7.93 (d, *Ju.u 2.0 Hz, 1H, aromatic CH),
7.69 (d, *Jyy 2.0 Hz, 1H, aromatic CH), 7.19 (dd, *Ji.y 5.4, *Jun 6.3 Hz, 4H, aromatic CH), 6.79-
6.72 (m, 6H, aromatic CH), 6.49 (s, 1H, CH), 4.06 (dd, 2y 6.6, *Juy 4.2 Hz, 2H, N-CH,), 3.84
(dd, 2pn 6.6, 2 4.2 Hz, 2H, N-CH,), 1.61 (s, 2H, CH,), 1.28 (s, 6H, CH3), 0.48 (s, 9H, CHs);
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C NMR (75 MHz, CDCls, 25°C): & 150.6 (C-OH), 144.7, 141.6 (aromatic quaternary C), 135.8
(aromatic CH), 132.8, 131.3 (aromatic quaternary C), 128.8, 121.6, 117.4, 112.9 (aromatic CH),
71.0 (CH), 56.1 (N-CH,), 46.3 (CH,), 37.5 (quaternary C), 31.7 (quaternary C), 31.3 (CHs), 30.7
(CHs);

MS: m/z : 496.3 [M+Na]", 472.3 [M-HJ;

IR: v = 2953, 1624, 1596, 1534, 1501, 1471, 1420, 1364, 1320, 1249, 1176, 1105, 1034, 1000, 922,
874, 825, 745, 689 cm’';

TOF HRMS ESI Calc’d for C9H36N305 : 474.2757. Found: 474.2749 (-1.6 ppm).

m.p. 55-57°C.

5-tert-butyl-2-methoxy-3-nitrobenzaldehyde (4)

? Dimethylsulfate (1 eq., 0.897 mmol, 85 pL) was added to S5-tert-butyl-3-
O2N nitrosalicylaldehyde 2a (1 eq., 0.897 mmol, 200 mg) and K,CO; (2 eq., 1.79 mmol,
247 mg) in dry toluene (10 mL). After heating to reflux for 4 h, the toluene was
removed by rotary evaporation, water was added, and the aqueous phase was
extracted with CH,Cl, (3%x20 mL). The combined organic fractions were dried over
MgSO,, filtered, and concentrated under reduced pressure to give the product as a
yellow solid (155 mg, 0.655 mmol, 73%).

See Figures S17 and S18 for NMR spectra.

'H NMR (400 MHz, CDCls, 25 °C): 6 10.41 (s, 1H, CH=0), 8.11 (d, i 2.1 Hz, 1H, aromatic
CH), 8.09 (d, Tn 2,1 Hz, 1H, aromatic CH), 4.07 (s, 3H, OCHj3), 1.37 (s, 9H, CHj3);

C NMR (100 MHz, CDCls, 25 °C): & 187.8 (CH=0), 153.9 (C-OCHj3), 148.2, 143.6, 130.5
(aromatic quaternary C), 130.0, 127.8 (aromatic CH), 65.1 (OCHj3), 34.8 (quaternary C), 30.8
(CHs3);

MS: m/z : 260.4 [M+Na]";

IR: v =2966, 2894, 1693, 1612, 1529, 1482, 1346, 1275, 1235, 1176, 1107, 982, 945, 906, 718 cm’
1,

2

Anal. Calc’d for C,H sNOy : C, 60.75; H, 6.37; N, 5.90. Found: C, 60.80; H, 6.35; N, 5.86.

m.p. 64-65 °C.
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General procedure for the synthesis of campestarenes

Procedure A:

Sodium dithionite (Na;S;04, 6 eq.) was added to a solution of the nitrosalicylaldehyde 2 (1 eq.) in
EtOH and water, and heated to reflux for 2-4 hours under air. After cooling the mixture to RT, the
solid was collected by filtration, washed with water and EtOH and dried under vaccum. If the
macrocycle did not precipitate, addition of water and concentration of the solution gave a
precipitate that could be isolated. Flash column chromatography using neutral alumina (eluent:
CH,Cl,/MeOH, 10/1) gave the macrocycle as a dark purple powder.

Procedure B:

The macrocycles can be prepared by a different approach that avoids Na' in the preparation.
A solution of protected nitrosalicylaldehyde 3 (1 eq.) and Pd/C 10% (10% in mass, cat.) in dry THF
was stirred for 12 h under an H, atmosphere, then filtered through a short Celite® pad and
concentrated under reduced pressure. The crude product was then dissolved in EtOH and heated at
reflux for 2-4 h, then concentrated under reduced pressure. Flash column chromatography using
neutral alumina (eluent: CH,Cl,/MeOH, 10/1) gave the macrocycle as a dark purple powder.

4-tert-Butyl-Campestarene (1a)

The macrocycle was obtained with the general procedure A, using
nitrosalicylaldehyde 2a (1 eq., 4.48 mmol, 1.0 g). The product was
isolated as a purple powder in nearly quantitative yield (910 mg).

%/q See Figure S19 for NMR spectrum, and Figures S23-S25 for MALDI-

TOF spectra.
'H NMR (300 MHz, DMSO-dg, 25 °C): 8 17.10 (d, *Ju.u 6.0 Hz, 5H, OH monomer), 17.04 (d, *Ju.u
11.4 Hz, 10H, OH dimer), 9.45 (d, *Ji.y 6.0 Hz, 5H, CH=N monomer), 8.42 (d, *Ji.y 11.4 Hz, 10H,
CH=N dimer), 8.03 (d, Jun 1.4 Hz, 5H, aromatic CH monomer), 7.58 (d, Jun 1.4 Hz, 10H,
aromatic CH dimer), 7.52 (d, S un 1,4 Hz, 5H, aromatic CH monomer), 7.02 (d, S un 1,4 Hz, 10H,
aromatic CH dimer), 1.49 (s, 90H, CH; dimer), 1.39 (s, 45H, CH; monomer);

The compound is not soluble enough to obtain a >*C NMR spectrum, even after 10,000 scans.
MALDI-TOF-MS: m/z: 898.6 [M+Na]", 1773.8 [My+Na]", 2673.0 [M;-H+2Na]";
TOF HRMS ESI calc’d for CssHggNsOs: 876.5064. Found: 876.5078 (+1.6 ppm);

IR: v = 3390, 2953, 2866, 1615, 1521, 1479, 1390, 1364, 1222, 1153, 1013, 940, 860, 784 cm';

10
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UV-vis (DMSO) has (2) = 296 (90 x 10%), 406 (68 x 10%), 523 (50 x 10%), 556 (48 x 10°) nm (L
mol~ c¢cm™).

Anal. Calc’d for CssHgsNsOs -2H,O: C, 72.42; H, 7.62; N, 7.68. Found: C, 72.85; H, 7.51; N, 7.83.
m.p. >300°C.

The same macrocycle was prepared from compound 3a using the general procedure B. A solution
of protected nitrosalicylaldehyde 3a (1 eq., 1.20 mmol, 500 mg) and Pd/C 10% (cat., 10 mg) in dry
THF (20 mL) was stirred for 12 h under an H, atmosphere, then filtered through a short Celite® pad
and concentrated under reduced pressure. The crude product was then dissolved in EtOH (20 mL)
and heated at reflux for 2 h, then concentrated under reduced pressure. Flash column
chromatography using neutral alumina (eluent: CH,Cl,/MeOH, 10/1) gave the macrocycle 1a as a
dark red powder (195 mg, 0.22 mmol, 93%).

When the reaction was performed in the presence of LiCl (5 eq. per eq. of 3a), the mass spectrum
showed only the 5-fold symmetric macrocycle — no evidence for other size rings.

See Figures S31-S32 MALDI-TOF spectra.
MALDI-TOF-MS: m/z: 876.7 [M+H]", 882.7 [M+Li]", 914.7 [M+K]".

When the reaction was performed in the presence of NaCl (5 eq. per eq. of 3a), the mass spectrum
showed only the 5-fold symmetric macrocycle.

See Figures S33-S34 MALDI-TOF spectra.
MALDI-TOF-MS: m/z: 898.7 [M+Na]", 914.7 [M+K]".

When the reaction was performed in the presence of KBr (5 eq. per eq. of 3a), the mass spectrum
showed only the 5-fold symmetric macrocycle.

See Figures S35-S36 MALDI-TOF spectra.
MALDI-TOF-MS: m/z: 914.6 [M+K]".

When the reaction was performed in the presence of CsCl (5 eq. per eq. of 3a), the mass spectrum
showed only the 5-fold symmetric macrocycle.

See Figures S37-S38 MALDI-TOF spectra.
MALDI-TOF-MS: m/z: 1008.6 [M+Cs]".

4-(1,1-dimethylpropyl)-Campestarene (1b)

The macrocycle was obtained with the general procedure A, using
N nitrosalicylaldehyde 2b (1 eq., 2.11 mmol, 500 mg). The product
Y HO  Ne was isolated as a dark purple powder (350 mg, 0.37 mmol, 88%).
N Hob\ﬁ/ The macrocycle was obtained with the general procedure B, using the
O i N protected aldehyde 3b (1 eq., 0.695mmol, 300 mg). The product was
=N ‘ isolated as a dark purple powder (130 mg, 0.138 mmol, 99%).

11



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

See Figure S20 for NMR spectrum, and Figures S26-S28 for MALDI-TOF spectra.

'H NMR (300 MHz, DMSO-dg, 25 °C): & 17.10 (d, *Ju.it 4.8 Hz, SH, OH monomer), 17.04 (d, *Ji.u
9.2 Hz, 10H, OH dimer), 9.43 (d, un 4.8 Hz, 5H, CH=N monomer), 8.42 (d, Jun 9.2 Hz, 10H,
CH=N dimer), 7.95 (s, SH, aromatic CH monomer), 7.49 (s, 10H, aromatic CH dimer), 7.45 (s, 5H,
aromatic CH monomer), 6.96 (s, 10H, aromatic CH dimer), 1.73 (m, 30H, CH; monomer and
dimer), 1.37 (s, 60H, CH; dimer), 1.35 (s, 30H, CHs; monomer), 0.81 (t, 3Jin 7.2 Hz, 30H, CHs
dimer), 0.73 (t, *Ju.u 7.2 Hz, 15H, CH3 monomer);

The compound is not soluble enough to obtain a >C NMR spectrum even after 10,000 scans.
MALDI-TOF-MS: m/z: 968.8 [M+Na]", 1915.1 [My+Na]", 2884.8 [M;-H+2Na]";
TOF HRMS ESI calc’d for CooH76Ns50s: 946.5846. Found: 946.5832 (-1.5 ppm);

UV-vis (DMSO) Amax (£) = 314 (41 x 10%), 408 (33 x 10%), 525 (22 x 10%), 558 (24 x 10*) nm (L
mol™ cm™).

IR: v = 3400, 2961, 2874, 1614, 1520, 1463, 1236, 1163, 1022, 946, 858, 783, 628 cm’';
Anal. Calc’d for C¢o0H75NsO5 -2H,0: C, 73.36; H, 8.11; N, 7.13. Found: C, 73.71; H, 8.07; N, 7.16.

m.p. >300°C.

4-(1,1,3,3-tetramethylbutyl)-Campestarene (1c)

The macrocycle was obtained with the general procedure A,

using nitrosalicylaldehyde 2c (1 eq., 2.01 mmol, 560 mg). The

product was isolated as a dark purple powder (326 mg, 0.28
\

[0}

| using the protected aldehyde 3c (1 eq., 1.27 mmol, 600 mg). The
product was isolated as a dark purple powder (290 mg, 0.251
mmol, 99%).

N/
H N
OH h mmol, 70%).
N HO
ﬁ/@m The macrocycle was obtained with the general procedure B,
OH N
=N

See Figures S21-S22 for NMR spectra, and Figures S29-S30 for
MALDI-TOF spectra.

'H NMR (400 MHz, DMSO-dg, 25 °C): & 17.08 (d, *Ji.u 5.5 Hz, 5H, OH monomer), 16.97 (d, *Ji.u
11.2 Hz, 10H, OH dimer), 9.44 (d, *Ju.u 5.5 Hz, 5H, CH=N monomer), 8.42 (d, *Ji.u 11.2 Hz, 10H,
CH=N dimer), 8.02 (s, SH, aromatic CH monomer), 7.55 (s, 10H, aromatic CH dimer), 7.49 (s, SH,
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aromatic CH monomer), 7.01 (s, 10H, aromatic CH dimer), 1.82 (s, 10H, CH, monomer), 1.63 (s,
20H, CH; dimer), 1.60 (s, 60H, CH; dimer), 1.45 (s, 30H, CH; monomer), 0.80 (s, 45H, CH;
monomer), 0.77 (s, 90H, CH; dimer);

PC NMR (75 MHz, DMSO-ds, 25 °C): & 161.2 (C-OH), 155.4(CH=N), 136.5, 130.9 (aromatic
quaternary C), 127.9, 118.3 (aromatic CH), 117.6 (aromatic quaternary C), 56,0 (CH>), 38.0, 32.2
(quaternary C), 31.7, 31.3 (CH3);

MALDI-TOF-MS: m/z: 1156.8 [M+H]", 1178.9 [M+Na]", 2335.1 [M>+Na]";
TOF HRMS ESI calc’d for C75H;06NsOs: 1156.8194. Found: 1156.8207 (+1.1 ppm);

UV-vis (DMSO) Amax (8) = 312 (26 x 10%), 413 (21 x 10%), 524 (18 x 10%), 558 (13 x 10%) nm (L
mol™ c¢cm™).

IR: v=2950, 1616, 1520, 1471, 1365, 1237, 1185, 1023, 785 cm’';
Anal. Calc’d for C;5H05N505-3H,0: C, 74.40; H, 9.24; N, 5.78. Found: C, 74.36; H, 8.77; N, 5.75.

m.p. >300°C.
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NMR spectra
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Mass Spectra of the macrocycles
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Figure S24: Section of the MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a)
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Figure S25: Section of the MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a)
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Figure S26: MALDI-TOF spectrum of 4-(1,1-dimethylethyl)-Campestarene (1b)
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Figure S27: Section of the MALDI-TOF spectrum of 4-(1,1-dimethylethyl)-Campestarene (1b)
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Figure S28: Section of the MALDI-TOF spectrum of 4-(1,1-dimethylethyl)-Campestarene (1b)
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Figure S29: MALDI-TOF spectrum of 4-(1,1,3,3-tetramethylbutyl)-Campestarene (1)
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Figure S30: Section of the MALDI-TOF spectrum of 4-(1,1,3,3-tetramethylbutyl)-Campestarene
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Figure S31: MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a), synthesized from (3a) with

Lithium salts
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Figure S32: Section of the MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a), synthesized
from (3a) with Lithium salts
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Figure S34: Section of the MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a), synthesized
from (3a) with Sodium salts
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Figure S35: MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a), synthesized from (3a) with
Potassium salts
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Figure S36: Section of the MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a), synthesized

from (3a) with Potassium salts
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Figure S37: MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a), synthesized from (3a) with

Cesium salts
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Figure S38: Section of the MALDI-TOF spectrum of 4-tert-Butyl-Campestarene (1a), synthesized
from (3a) with Cesium salts
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Figure S39: MALDI-TOF spectrum of the crude of the reaction of (4) with Na,S,04

O\

_o
? HN |
o ~
OaN EtOH / H,0 o N
Mai +6NayS,0, ———> N
[ = Reflux, Air z INSTRUM \35
' ' Opld  TOFUser

gﬂmd\

SMPNAM MT3081
1 n AQ_DATE 2009-11-04 13:33:19
1600 - PATH Didata\MassSpeciDerek
POLARI POS
| AQOP_m Linear
- TD 89000
+ n NoSHOTS 120
[M1+H] SMOMNUM 1
1400 - SMOPTS1 3
p — | smoPTs2 o
589 SMOPTS3 o
I | oW 0.50 [ns]
: DELAY 20000 [ns]
Uis1 19.00 [kV]
1200 Uis2 15.15 [kV]
1 Urefl 20.00 [kWv]
+ T Ulens 9.30 [kV]
Uhimass 0.00 [k
[My+H] [M,+H] unimass 000 (o)
104 + UdetL 0.00 [kV]
[MO+H] — L idetE 1.65 [kV]
= + 2000.00 [kWV]
6.00 [Hz]
[Ms+H] 550
YR 735095.550
800 - | L2 231.461
ML3 0.000
HITURBO no
GDEOMN yes
GDEDLY short
DEFLOM yes
soo RLNSBND no
LLMNSBND no
UISZBEND no
DPCAL1 0.05
DPMASS 300.00 [Da]
400 RBNDVAL 0.00
LEBNDWVAL 0.00
IS2ZBNDV 0.00
CMT1  SG497-1
CMT2 dithranol SB
200
T —T —T g T T L B T T T
500 700 200 1100 miz

| fD=/data/M. Spec/Derek/MT3081/1SRef/pdata/1  Administrator Wed Nov 4 13:37:02 2009

Figure S40: Section of the MALDI-TOF spectrum of the crude of the reaction of (4) with Na,S,04
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UV-Vis spectra of campestarenes in DMSO
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Figure S41: UV-Vis spectrum of 4-tert-Butyl-Campestarene (1a) (11.10° mol.L™' in DMSO)
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Figure S42: UV-Vis spectrum of 4-(1,1-dimethylpropyl)-Campestarene (1b) (11.10° mol.L"' in
DMSO)
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Figure S43: UV-Vis spectrum of 4-(1,1,3,3-tetramethylbutyl)-Campestarene (1c) (8.10° mol.L™" in
DMSO)
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Computational Methods

All Calculations were carried out on the Orcinus cluster of WestGrid, consisting of Intel Xeon
E5450 quad-core processors. Ground state geometry optimization and frequency calculations were
carried out using the Gaussian 03’ package.4 B3LYP’ and 6-31G*° basis-set were used for all
geometry optimization calculations. Frequency calculations were performed using B3LYP and 6-
31G**” basis set. Calculations were assumed to occur in the gas phase at 298.15 K and 1.00 atm.
The conversion factor for HT/particle to J/mol used was 2.625 x 10°.

Calculation of Pentacycle 1e enol-imine

Figure S44: Optimized structure of Pentacycle 1e enol-imine (B3LYP/6-31G*)
Optimized Cartesian Coordinates for Pentacycle 1€ enol-imine
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Zero-point energy for Pentacycle 1e enol-imine

B3LYP/6-31G* = -1998.65385395 HT/particle
B3LYP/6-31G** =-1998.71455482 HT/particle

Relevant thermal parameters calculated using B3LYP/6-31G** for Pentacycle 1le enol-imine

Sum of electronic and zero-point Energies: -1998.182192 HT/particle
Sum of electronic and thermal Energies: -1998.147069 HT/particle
Sum of electronic and thermal Enthalpies: -1998.146125 HT/particle
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Sum of electronic and thermal Free Energies: -1998.249701 HT/particle

He = -5.245686 x 10° kJ mol™
G° =-5.245958 x 10° kJ mol™
S°=912.0095 J mol ' K

Calculation of Pentacycle le keto-enamine

Figure S45: Optimized structure of Pentacycle 1e keto-enamine (B3LYP/6-31G*)

Optimized Cartesian Coordinates for Pentacycle 1e keto-enamine
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Zero-point energy for Pentacycle 1le keto-enamine

B3LYP/6-31G* = -1998.66248443 HT/particle
B3LYP/6-31G** =-1998.71228014 HT/particle

Relevant thermal parameters calculated using B3LYP/6-31G** for Pentacycle 1e keto-enamine

Sum of electronic and zero-point Energies: -1998.176617 HT/particle
Sum of electronic and thermal Energies: -1998.141594 HT/particle
Sum of electronic and thermal Enthalpies: -1998.140649 HT/particle
Sum of electronic and thermal Free Energies: -1998.243296 HT/particle

He° =-5.245671 x 10° kJ mol™
G° =-5.245941 x 10° kJ mol™!

39



Supplementary Material (ESI) for Chemical Communications
This journal is (c) The Royal Society of Chemistry 2011

S° =903.8294 J mol! K'!

Calculation of Hexacycle enol-imine

Figure S46: Optimized structure of Hexacycle enol-imine (B3LYP/6-31G*)

Optimized Cartesian Coordinates for Hexacycle enol-imine
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Zero-point energy for Hexacycle enol-imine

B3LYP/6-31G* = -2398.38986681 HT/particle
B3LYP/6-31G** =-2398.46217273 HT/particle

Relevant thermal parameters calculated using B3LYP/6-31G** for Hexacycle enol-imine

Sum of electronic and zero-point Energies: -2397.820286 HT/particle
Sum of electronic and thermal Energies: -2397.778045 HT/particle
Sum of electronic and thermal Enthalpies: -2397.777101 HT/particle
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Sum of electronic and thermal Free Energies: -2397.895598 HT/particle
H° = -6.294828 x 10° kJ mol™

G° =-6.295139 x 10° kJ mol™

S°=1043.392 J mol™ K™

Calculation of Hexacycle keto-enamine

<
Figure S47: Optimized structure of Hexacycle keto-enamine (B3LYP/6-31G*)

Optimized Cartesian Coordinates for Hexacycle keto-enamine
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Zero-point energy for Hexacycle keto-enamine

B3LYP/6-31G* = -2398.34078744 HT/particle
B3LYP/6-31G** =-2398.45593025 HT/particle
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Relevant thermal parameters calculated using B3LYP/6-31G** for Hexacycle keto-enamine

Sum of electronic and zero-point Energies: -2397.811150 HT/particle
Sum of electronic and thermal Energies: -2397.768357 HT/particle
Sum of electronic and thermal Enthalpies: -2397.767413 HT/particle
Sum of electronic and thermal Free Energies: -2397.888294 HT/particle

HC = -6.294802 x 10° kJ mol™
G° =-6.295119 x 10° kJ mol™
S°=1064.383 J mol™ K

Calculated Thermodynamic and Equilibrium Data

K;=2.0x10°

(1) 5 Hexacycle Enol-imine =< 6 Pentacycle Enol-imine

AH® = 22.984 kJ mol’’
AS°=255.10 J mol K
AG® =-53.073 kJ mol™*

K =1.9960 x 10° =2.0 x 10’

K,=1.1x103

(2) Pentacycle Enol-imine = Pentacycle Keto-imine

AH® = 14.376 kJ mol’’
AS° =-8.1801 J mol' K
AG® =16.815 kJ mol™

K =0.0011328

K;=23x10°

(3) Hexacycle Keto-imine Hexacycle Enol-imine
AHC = -25.434 kJ mol”*
AS°® =-20.992 J mol™ K
AG® =-19.175 kJ mol
K=2287.4=23x 10’
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K=2.0x10"9 mol/I.

(1) 5 hexacycles enol-imine ————— 6 pentacycles enol-imine

™
o K=1.1x10"-3 ;
80 ] (2) pentacycle enol-imine ————— pentacycle keto-enamine

Figure S48: Gibbs free energy and predicted structure of the different macrocycles (B3LYP/6-
31G*)
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