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Introduction Conclusion

Supramolecular assemblies whose association or organization i * Formation of discrete 4:1 pseudo-
between tectons can be controlled by external stimuli have been p——— rotaxane-like caviplexes: 4 CB[7 or 8] /
found to be of great interest in various areas such as molecular : viologen-based star shaped porphyrin
electronics, analytical chemistry and materials science.lll In this /A\ guest

context, we are interested in (supra)molecular metamorphism R T Stimulus

involving dimerization of m-conjugated radicals as driving force. Our Formation of intermolecular m-dimers

requires CB[8] acting as an assembling
element (electrochemical, theoretical
and spectroscopic analyses)

group has been focusing over the past few years on the development . ) .

of tailor-made redox-controllable molecular or supramolecular B| ron Y Nere —X renf > Br, X
systems involving electro-generated viologen-based rm-cation radicals %\_,j:)\z,, . %;S,. p
as key responsive and/or assembling elements, using their ability to s o
self-assemble into sandwhich-like, dimeric entities called m-dimers.
Such m-dimers can be observed in standard temperature and

CB[8] hosts proved useful to promote
the redox-triggered formation of a 2D-

concentration ranges, when using barrel-shaped cavitands, known as C supramolecular assembly in solution
cucurbit[8]urils, whose inner cavity is ideally suited to the inclusion of L ¥ . % (electrochemical, chemical or
two viologen-based radicals.!?] o e | photochemical stimulus)

1 ”
Cucurbit{8]uril (CB[8]) [(MeVMe);lm=CBI8]

Star-shaped porphyrin tecton
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TBAP) using a platinum plate working electrode whose potential was
Voltammetric curves of a DMF (TBAP 0.1 M) solution of 1Zn(PF¢), (5 x 10*M) recorded at a carbon fixed at £,, = -0.85 V Vs Epg /. (10 mL, | = 1 mm, t = ~30 min).

working electrode (@ = 3 mm, E vs Ag/Ag+ (102M), v=0.1V-s71).
(a) EtCO,H, Ac,0, reflux, 4 h, 30%; (b) SnCl,"2H,0, conc. aq. HCI, reflux, 16 h, 62%; (c) Zn(OAc),, DMF, 25

°C, 30 min, >99%; (d) 2(PF¢),, EtOH, H,0, reflux, 18 h, 29%; (e) 2(PF;),, EtOH, H,0, reflux, 18 h, 32%.

Supramolecular assembly involving cucurbituril

We have used this star-shaped porphyrin tecton to control the association/dissociation process of a 2D-supramolecular self-assembly with cucurbit[8]urils by means of
electrochemical, chemical, and photochemical stimuli.!3!
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Voltammetric curves of an aqueous (phosphate buffer, 0.1 M) solution of 1Zn(PF)s (2 x 10*M) recorded at a non-
stationary carbon working electrode (@ = 3 mm, E(V) vs. Ag/AgCl, 50 mV/s (A) or 100 mV/s (B)) after addition of
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'H NMR spectra (400 MHz, D,0) of 1Zn(NO;) (a) at 1.0 mM in the absence and in the presence of (b) 1.0 equiv. of CB[7] at 1.0 mM, (c)
2.0 equiv. of CB[7] at 1.0 mM, (d) 4.0 equiv. of CB[7] at 1.0 mM, (e) 8.0 equiv. of CB[7] at 1.0 mM, (f) 8.0 equiv. of CB[7] at 0.1 mM.
0 ———

Head to Head

400 600 800 1000

A (nm) 2 (nm)
[1zn#* < (CB[7]),] [(1Zn),c(CB[8]), & z
lh y l l [1Zn®* < (CB[8]),] 2+ P P : UV-vis spectra of 1Zn(PF;)g (1.110> M) and CB[8] (2 molar equivalents) in phosphate
i |.{ . e § i B N 1) buffer (pH 7, 0.1 M) recorded over time after addition of Na,S,0, in excess (A) and
b e o ‘ NN s followed by gentle bubbling of compressed air (B).
A AL de JV U @ :
() et ol ° ¢ 2
9 h . .
W | ” Oﬁ Computational analysis Photochemically triggered self-assembly
| | N\ 2 2] .
(- Hy H¢ . . ] N
(C)M\ _J b’ UU \ » O N I-::. —~& Head to Tail conformation < | N ;(5_ ‘,'I ‘\||
L y 0 N o7 1Z0% C (CBI8]), - [(1Znc (CBIB,)Jom |/ — Lz
NS/ & {L +CBIE] 3) Side vie P 2L ' (455 nm) ’o 2 \ " - - - [(AZn < (CB[8])2)nlgim
/ N ) . ._‘;.."‘:" N - 20 - ) .0
’ h . o x D | | Ru(bipy)s
A \ \
\ J\U ;b Head to Head —N_ 5 154
(b) __f\\_,\__”)b\«/} e X = L____J ‘ L__J A conformation &~ N o e |
| OH, H A S5 1.0- 1.07 “\ -
e plh dce f 12 : A Head to Tail e 05’% 05' ‘\h_/' T~
i Hy f, conformation b) Top view 9 54 ~ . -
a U U o o o | | ~
TR : 4 l ; "R 2 WL I AN & 3 l A / Hn g 36° 0.0 T T T T T T 0.0 T T T T T T 1
" ‘ $ ! . ? i ' " 600 800 1000 1200 600 800 1000 1200
Stacking 3.4 A A (nm) A (nm)
1H NMR spectra (400 MHz, D,0, 0.1 mM, 293 K) of 1Zn(NO,), (a) in the absence and in the presence of (b) . . . _ _ A) UV-vis spectra of 1Zn(Cl")g (1 10* M) and CB[8] (2 10~* M) in phosphate buffer (pH 7, 0.1
1.0 equiv. of CB[8], (c) 2.0 equiv. of CB[8], (d) 4.0 equiv. of CB[8]. Left) Schematic representation of the face to face or head to tail conformations of the selected n-dimer M) recorded during irradiation at A_, = 455 nm (B) Comparison of UV-vis spectra of 1Zn(Cl),
model complex formed in the presence of cucurbit[8]uril (shown as a blue ring). Right) Structure of the (110 M) in absence (plain line) and presence of CB[8] (2 10~* M) (dotted line) in phosphate
head to tail conformer optimized at DFT/M06-2X level of theory buffer (pH 7, 0.1 M) recorded during irradiation at A, = 455 nm.
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