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Table 1S. 'H NMR and °C NMR signals* of undecenyl resorc[4]arene 1a (chair)

Carbon B¢ 'H
C=0 172.4 -
CaO 156.6 -
155.8
=CH 139.2 5.82 ddt (17.2, 10.2, 6)
CH; (26,28) 126.6 6.19s
CH; (25,27) 125.7 6.82s
Ca—C 125.3 -
122.6
=CH, 1143 499 brd (17.2)
4.92 br d (10.2)
CH. (5,17) 97.1 6.47 5
CH, (11,23) 95.3 6.39 s
OCH> 64.3 3.98 brt
3.92t
OMe 56.0 3.885s
56.0 3.645s
CH,~(CO) 39.6 2.73dd (14.5, 10.5)
2.65 dd (14.5, 6.5)
CHy-(CH=) 34.0 2.05q (6)
CH 33.0 5.04 dd (10.5, 6.5)
CHa-(CH,-CH=) 20.1 1.46 m
CHa-(CH,0) 28.7 1.38m
CH; x5 29.6 1.24 brm
29.6
29.5
29.3
26.0

* 600 MHz (*H) and 100 MHz (*3C), CDCls, T = 300 K; coupling constants J (Hz) are
given in parentheses.
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Table 2S. 'H NMR and >C NMR signals* of undecenyl resorc[4]arene 1b (cone)

Carbon B¢ H
C=0 172.5 -
CarO 156.2 -
=CH 139.3 5.82 ddt (17.2, 10.2, 6.5)
CH; (25,26,27,28) | 126.0 6.515
CaC 124.2 -
=CH, 114.3 4.99 br d (17.2)
4.93 br d (10.2)

CH¢(5,11,17,23) | 96.4 6.30 s
OCH, 64.4 3.951 (6.8)
OMe 56.0 3.63s
CH,-(CO) 39.2 2.83d(7.6)
CH-(CH=) 34.0 2.03m (6.5)
CH 33.2 4.96 t (7.6)
CH,-(CH,-CH=) | 29.1 1.35br m
CHa-(CH,0) 28.8 1.49 brm
CH, x5 29.7 1.27 brm

29.6

29.5

29.3

26.0

* 600 MHz (*H) and 100 MHz (*3C), CDCls, T = 300 K; coupling constants J (Hz) are
given in parentheses.
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Table 3S. 'H NMR and °C NMR signals* of undecenyl resorc[4]arene 1c (1, 2-alternate)

Carbon 3¢ H
C=0 172.7 x 2 -

172.3

172.2
Ca—0 (6,22) 156.4 -
Ca—0 (4,24) 156.3
Ca—0 (10,18) 156.1
Ca—0 (12,16) 156.1
=CH 139.2 5.79 ddt (17.2, 10.2, 6.5)
CH; (25,28) 127.6 7.25s
CH; (26,27) 126.5 6.36 s
Ca—C (7,21) 124.7 -
Ca—C (1,3) 124.4
Ca—C (13,15) 124.0
Ca—C (9,19) 123.4
=CH, 114.4 4.97 brd (17.2)

4.91 brd (10.2)

CH.(11,17) 96.7 6.38 s
CH. (5,23) 96.0 6.40 s
OCH2(2) 64.4 4.00t(7.0)
OCH; (14) 63.1 3.97t(7.0)
OCH; (8,20) 64.4 x 2 3.91t(7.0)
OMe 56.4 3.83s

56.1 3.82s

55.9 3.75s

55.9 3.64s
CH,-(CO) (2) 41.2 2.87d (8.0)
CH,-(CO) (14) 40.3 2.33d (8.0)
CH,-(CO) (8,20) | 39.4x 2 2.88 dd (15.1)
CH,-(CH=) 34.0 2.03
CH (2) 34.0 5.46 1 (8.0)
CH (14) 33.6 5.10t(8.0)
CH (8,20) 34.0x2 5.06 dd (9.6, 6.5)
CH,-(CH,-CH=) | 29.1 1.38 brm
CHz-(CHzO) 28.8 1.45brm
CH, x5 29.7 1.27 brm

29.7

29.7

29.6

26.0

* 600 MHz (*H) and 100 MHz (**C), CDCls, T = 300 K; coupling constants J (Hz) are
given in parentheses.
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Figure 1S. Perspective views of the self-assembly of resorc[4]arene 1a in the crystal lattice through
hydrophilic and hydrophobic layers, with approximate thickness of the layers: (a) front view; (b) side
view. Colors are as follows: C, grey; O, red. Hydrogen atoms are omitted for clarity.
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Crystal data, data collection and refinement parameters for resorc[4]arene la

Chemical formula CgsH128016

Formula weight 1441.97

crystal system triclinic

space group Pl

a (A) 12.297(5)

b (A) 17.946(5)

c (A) 10.559(5)

a(°) 100.610(5)

£(°) 102.440(5)

7 (°) 105.110(5)

vV (A 2124(1)

Z 1

P calcd (g X Cmis) 1.127

u(mm™) 0.6 (Cu-K,)

Data Collection and Refinement

20 max for data collection (°) 139.98

Temperature (K) 293

Data collected (h, k, I) (-14, -21, -12) to (14, 21, 12)
Total reflections 8039

Unique reflections 7989 (Riy; = 0.0)
Observed reflections 2598 [F0>4.06( FO0)]
Goodness-of-fit S on F* ! 1.040

Final R indices (obs. data)™ R, = 0.0639, wR, = 0.143
Largest diff. peak and hole (e/A°) | 0.16/-0.12

8 Goodness-of-fit S = [Ew(Fo®-Fc?)?/(n-p)]~2, where n is the number of reflections and p the number of
parameters. 'R, = = || Fo|-|Fc|//Z|Fol, WR, = [Ew(Fo*-Fc?)?/swFo*]Y2.

Intensity data and cell parameters were recorded at room temperature (293 K) on a Siemens AED
diffractometer using graphite monochromated Cu-K, radiation. The intensities were corrected for
Lorentz, polarization but not for absorption effects. This structure was characterized by poor diffraction,
and several data collections carried out with different samples obtained from different crystallization
methods always gave the same results.

The structure was solved by Direct methods using SIR2004 [1S] and refined on F,? by full-matrix least-
squares procedures, using SHELXL-97 [2S]. The structure of the macrocycle is pseudo-centrosymmetric.
The resorc[4]arene basket is centrosymmetric, but the terminal ester chains are non-centrosymmetric. All
the non-hydrogen atoms were refined with anisotropic atomic displacements excepting 15 carbon atoms
of the long aliphatic chains which were refined with isotropic atomic displacements. The hydrogen
atoms were included in the refinement at idealized geometry (C-H 1.0 A) and refined “riding” on the
corresponding parent atoms.

Molecular geometry calculations were carried out using the PARST97 program [3S].
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Figure 2S. Structures of the second-generation Grubbs (left) and Grubbs-Hoveyda (right) catalysts.
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Table 4S. 'H NMR and °C NMR signals* of bicyclic alkene 2a

Carbon 3¢ H
C=0 172.5 -
CarO 156.5 -
155.6
CH= (trans) 130.8 5.34 brt (3)
CH= (cis) [130.1] [5.32 brt (4)]
CH; (26,28) 126.3 6.17 brs
[6.18 br s]
CH; (25,27) 125.3 6.84 brs
[6.85 br s]
CarC 125.3 -
122.6
CHe (5,17) 97.4 6.48 s
CH, (11,23) 95.5 6.40 s
OCH; 64.3 3.95dd (11.5,7)
3.89m
OMe 56.1 3.645s
55.9 3.90s
CH,-(CO) 39.7 2.69dd (14.5,7)
2.64 dd (14.5, 7)
CH,-(CH=) 32.0 201 m
[26.8] [2.03 m]
CH 32.8 5.05t (7)
CH,-(CH,-CH=) 28.9 1.35m
CHz-(CHzO) 28.6 1.50 m
CH, x5 29.5 1.24 brm
29.3
29.1
28.1
25.9

* 600 MHz (*H) and 100 MHz (*3C), CDCls, T = 300 K; coupling constants J (Hz) are
given in parentheses. Proton and carbon resonances for the cis form, not coincident or
overlapped by those of the trans form, are indicated by square brackets.
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Table 5S. 'H NMR and *C NMR signals* of linear dimer 3a

Carbon 3¢ H
C=0 172.5 -
CarO 156.5 -
155.6
CH= (trans) 130.8 5.331t (3,1)
CH= (cis) 130.3 5.38 tt (3,1)
[130.1] [5.35m]
[129.8] [5.36 m]
CH; (26,28) 126.3 6.18 brs
CH; (25,27) 125.3 6.87 brs
CaC 125.3 -
122.6
CHe (5,17) 97.4 6.49 s
CH, (11,23) 95.5 6.41s
OCH, 64.3 3.92m
3.87m
OMe 56.1 3.60s
55.9 3.885s
CH,-(CO) 39.7 2.67m
CH,-(CH=) 32.6 1.96 m
32.0 2.02m
[26.7] [2.03 m]
[26.8] [2.03 m]
CH 32.8 5.04t(7.5)
CH,-(CH,-CH=) 29.4 1.32m
28.9 1.35m
CH,-(CH,0) 28.6 1.50 m
CH, x5 29.5 1.24 brm
29.3
29.1
28.1
25.9

* 600 MHz (*H) and 100 MHz (**C), CDClIs, T = 300 K; coupling constants J (Hz) are
given in parentheses. Proton and carbon resonances for the cis form, not coincident or
overlapped by those of the trans form, are indicated by square brackets.
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ESI-HRMS spectrum of bicyclic alkene 2a. Solvent: MeCN (20 ppm)
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ESI-HRMS spectrum of linear dimer 3a. Solvent: MeCN (30 ppm)
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'H NMR spectrum of ®-undecenyl (E)-2,4-dimethoxycinnamate. 600 MHz, CDCls, 300 K
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3C NMR spectrum of m-undecenyl (E)-2,4-dimethoxycinnamate. 100 MHz, CDCls, 300 K
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'H NMR spectrum of undecenyl resorc[4]arene 1a (chair). 600 MHz, CDCls, 300 K
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3C NMR spectrum of undecenyl resorc[4]arene 1a (chair). 100 MHz, CDCls, 300 K
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'H NMR spectrum of undeceny! resorc[4]arene 1b (cone). 600 MHz, CDCls, 300 K
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3C NMR spectrum of undecenyl resorc[4]arene 1b (cone). 100 MHz, CDCls, 300 K
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'H NMR spectrum of undecenyl resorc[4]arene 1c (1,2-alternate). 600 MHz, CDCls, 300 K
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13C NMR spectrum of undecenyl resorc[4]arene 1c (1,2-alternate). 100 MHz, CDCls, 300 K
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"H NMR spectrum of bicyclic alkene 2a. 600 MHz, CDCls, 300 K
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BC NMR spectrum of bicyclic alkene 2a. 100 MHz, CDCls, 300 K
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2D NMR spectra of bicyclic alkene 2a (NOESY)
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2D NMR spectra of bicyclic alkene 2a (TOCSY)

2D-TOCSY M3 in CDCI3
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2D NMR spectra of bicyclic alkene 2a (HMBC)

HMBC, M3 in CDCI3
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2D NMR spectra of bicyclic alkene 2a (HSQC)
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'H NMR spectrum of linear dimer 3a. 600 MHz, CDCls, 300 K
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BC NMR spectrum of linear dimer 3a. 100 MHz, CDCls, 300 K
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Figure 3S. FT-IR (KBr) spectrum of polymer Pla
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'H NMR spectrum of compound 2ar. 400 MHz, CDCl3, 300 K
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3C NMR spectrum of compound 2ar. 100 MHz, CDCls, 300 K
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Computational methods

The Gaussian 09 program [4S] was used for the ab initio molecular orbital calculations. 6-311++G**,
aug-cc-pVDZ, and aug-cc-pVTZ basis sets were used. Electron correlation energies were corrected by
the second-order Mgller-Plesset perturbation method (MP2) [5S,6S]. Geometries of isolated molecules
were optimized at the MP2/6-311++G** level and were used for calculations of the interaction energies
of the resorcinol-ethylene complexes. Basis set superposition error (BSSE) [7S] was corrected by the

counterpoise method of Simon [8S] implemented in Gaussian 09.
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Solid state *C CPMAS NMR spectroscopy

Solid state **C CPMAS NMR spectra were measured on a Bruker Avance |11 spectrometer at 100.63
MHz. Samples were packed into 4 mm zirconia rotors, and sealed with Kel-F caps. The spin rate was 8
kHz. The cross polarization (CP) was performed by applying the variable spin-lock sequence RAMP-
CPMAS [95]; the RAMP was applied on the *H channel and during the contact time the amplitude of the
RAMP was increased from 50 to 100% of the maximum value. All the spectra were obtained at room
temperature, with a contact time optimized at 6 ms, the recycle delay being 3 s and acquired with a time
domain of 1024 data points, zero filled and Fourier transformed with a size of 4096 data points, applying
an exponential multiplication with a line broadening of 4 Hz. *3C chemical shifts were referenced to

tetramethylsilane used as an external reference.
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Cartesian coordinates (A) for model complex (A)
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Cartesian coordinates (A) for model complex (B)
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