CYIIPAMOJIEKYJIAPHAA
OOTOHHUKA



PazMep COBpPEMEHHBIX CBEPXOOJBIIMX HWHTETPAJIbHBIX CXEM,
conepkamux ~106 CXEMHBIX 3JIE€MEHTOB (TPaH3UCTOPOB, AUOIOB,
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"[Ipy  TpeXMEpHOH aApPXUTEKTYpE IPUMEHCHUE  MOJIEKYJISIPHBIX
KOMIIOHEHTOB ILIEMEH C npoMexKyTkamu mnopsaka 10- 2 mkm
obecrieumyio Obl B MWIJIHOH pa3 OOJIBIIYIO KOMIITAKTHOCTH, YEM
nocrwkumas HeiHe" [[Tumenten k., Kynpon JIx. Bo3moxkHocTH
XUMUHM CEroJIHA U 3aBTpa. M.: Mup, 1992]
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Table 1. Basic Absorption and Emission Properties of
Eight Pyridylvinylene Derivatives in Methanol?

compd ABS (nm) FLSC (nm) D
I 370 482 0.01
I1 463 572 0.003
111 384 476 0.004
III triple-H™) 364 423 0.01
IV 495 588 0.0004
V 392 518 0.005
VI 508 645 0.002
V mono-H) 502 650 0.002
VI double-H™ 342 425 0.007
V triple-H®) 345 425 0.009
VII 378 497 0.01
VIII 476 593 0.003
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660 nm - MetalLigandChargeTransfer

Zn: 700 nm, the emission intensity is
enhanced 8-fold, and
the luminescent lifetime increases from 1.6 to 84 ns.
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600 nm - MetalLigandChargeTransfer
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Fig. 6. '"H NMR spectra of INPSN in the absence ((a) and (b)) and presence ((¢) and (d)) of barium salt in acetonitrile-dy at room temperature.
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Fig. 5. Fluorescence spectra of 2NPaN (n = 5, 6) and their Ca®t and Ba** complexes, as excited at 265nm. [2NPuN] = 1 x 10~ moldm~? in
acetonitrile at 25°C.
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Fig. 1. Long-range photoinduced electron transfer, in 6, from TTF to
a non-adjacent (nominally Ru(lll)) metal centre in a trinuclear
antenna [19].
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Fig. 2. Absorption spectra of the mono- and diruthenium(Il) com-

plexes in Tris—HCI buffer upon addition of CT-DNA. [Ru com-

plex] =4 pM, [DNA] = (0-50) uM. The arrow shows the absorbance
change upon increasing DNA concentrations.
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Fig. 3. Effect of increasing amounts of the mono- and diruthenium(11)
complexes, EB and their parent complex [Ru(bpy);]*" on the relative
viscosities of CT-DNA at 28.0 (*0.1) °C, [DNA]=0.5 mM and
r = [Ru complex)/[DNA].
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TABLE 2. Electrochemical Data for a Series of
2.3-Disubstituted Thieno[3.4-b]pyrazines?

oxidation reduction
R E2 V Ey2, V AE, mV

H 1.55

CHj 1.33 —-2.04 85
CgHia 1.35 —2.01 150
CgHi7 1.35 —-1.99 130
CioH2y 1.33 -1.99 140
Ci2H25 1.35 —1.96 130
Ph 1.27 —-1.27 300

a2 All potentials are vs Ag/Ag™. Voltammetric data were mea-
sured in millimolar argon-sparged CH3CN solutions with 0.1 M
TBAPF; as a supporting electrolyte.
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FIGURE 1. Cyclic voltammograms of the triads 2 and 3 in benzoni-

trile.
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3. Emission spectra of 4T-Ceg (1a), 8T-4T-Cgo (2), 4T-8T-
Ceo (3), 4T-8T (4), and 4T (5) with excitation at 379 nm in benzonitrile,
where the absorbances of all samples were kept constant.
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o\ Table 6. Cyclic Voltammetric Data for Crown-Annelated
(\O/\ ]/\0 O/\| Oligothiophenes?

compd addition? e,V AEY, mV £V AE% mVY
1 0.98 1.13
4TO, 0.87 1.10
4TOy, 0.87 1.10
+Ba?* —6 —-30
+Sr2+ 15 —25
+Pb2t +14 —25
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DOTOMHAYIIHMPOBAHHBIA MEPEHOC IJIECKTPOHA

Figure 69. Complementary coordination assembly of antenna porphyrins
2
on gold surface."”
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®OTOXUMUYECKHUE MOJIEKYJISIPHBIE YCTPOUCTBA C
HAIIPABJEHHBIM NEPEHOCOM HEPI'TUA
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Fig. 1. Crystal structure of the complex cation of Os-AB-Ru.



Fig. 2. Crystal structure of the complex cation of Re- AB-Ru.



Table |
Summary of electrochemical and photophysical data for the complexes of 2.2:3°.2":6".2"-quaterpyridine (AB). and for the hydrogen-bonding complexes

Complex Metal-centred redox potentials (V)*® Emission at room temperature Emission at 77 K Emission source
Jmax (NM) 7 (ns) @ £ max (1101) T (us)

Ru-AB 0.90 666 © 191 [.5x10 2 588¢ 59 Ru

Os-AB 0.47 792°® 30 1.0x103 722°¢ 1.3 Os

Re-AB 0.98¢ 6264 11 9.2x10-% 5354 32 Re

Ru-AB-Os 0.60. + 1.05 756 © 41 32x103%  Tlec 1.5 Os

Os-AB-Ru +0.57. + 1.09 808 © 26 1.3x10°%  756¢ 1.0 Os

Ru-AB-Re +0.93, +1.17¢ 64 4 410 28x10°2 6074 4.7 Ru

Re-AB-Ru f-1.04f 6234 23 l.4x10F 5904 5.8 Re at RT: Ruat 77 K

(a) RU-AB-Re" e

S s Ru—0s Kk >5x108s!

hvin
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i (t=410ns)

Ru-AB-Re -—'
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(b) Re-AB-Ru* Re*-AB-Ru
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Fig. 3. Luminescence from (a) Ru-AB-Ru and (b) Re-AB-Ru. In case (a) the Ru chromophore is
lower in energy. and is the site of emission following either direct excitation or Re — Ru energy-transfer
(denoted by the thick arrow). In case (b) the Re and Ru excited-states are almost isoenergetic and in
thermal equilibrium (shown by the double-headed arrow): however emission is only seen from the Re
chromophore due to its inherently much faster deactivation rate.
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®OTOXUMUYECKHUE MOJIEKYJISIPHBIE YCTPOUCTBA C
HAIIPABJEHHBIM NEPEHOCOM DHEPI'MUA
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Figure 25. Complex between f-cyclodextrin—heptanaphthoate CDNA and the merocynanine laser dye DCM-OH.!66
(Reprinted with permission from ref 166. Copyright 1996 American Chemical Society.)
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FIGURE 7. Light excitation of a pseudorotaxane based on CT interactions. The processes indicated by dashed arrows are unlikely to occur

(see text).
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FIGURE 5. Electrochemically controlled movements upon one-electron oxidation/reduction of a TTF unit in a catenane containing a nonsymmeltric
ring (MeCN, room temperature).



(b)

FIGURE 8. Light-driven dethreading of pseudorotaxanes by excitation of a photosensitizer P as (a) an external reactant (MeCN or H,0, room
temperature), (b) a stopper in the wire-type component (EtOH, room temperature), and (c) a component of the macrocyclic ring (H,0, room
temperature).
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In the previously mentioned 1959 address to the American
Physical Society, R. P. Feynman? concluded his reflection
on the idea of constructing molecular-level machines as
follows:

“What would be the utility of such machines? Who
knows? I cannot see exactly what would happen, but I can
hardly doubt that when we have some control of the
rearrangement of things on a molecular scale we will get
an enormously greater range of possible properties that
substances can have, and of different things we can do.”



