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Figure 1. The structure of F,F,ATP synthase."! The catalytic region is
composed of the subunits @—¢. The proton channels lie at the interface
between the subunits a and ¢ (dashed lines indicate the putative inlet and
outlet channels). Proton flow through the channels develops torque
between the a and ¢ subunits, This torque is transmitted to F, via the y
shaft and the ¢ subunit, where it is used to release ATP sequentially from
the catalytic sites in F,. The ¢ subunit consists of 9-12 twin «-helices
arranged in a central membrane-spanning array. The a subunit consists of
5-7 membrane-spanning a-helices and is connected to F; by the b and &
subunits, Reprinted by permission from ref. [16(] (Copyright” Macmillan
Magazines Ltd 1998),

Figure 2. Experimental geometry used” to observe single myosin mole-
cules binding and pulling an actin filament. The filament was attached at
either end to a trapped bead. These beads were used to streteh the filament
taut and move it near surface-bound silica beads that were decorated
sparsely with myosin molecules. Adapted with permission from ref. [19]
(Copyright™ Macmillan Magazines Ltd 1994).



r"'*.;_,,.,l

+
2 TP i gs 80 D

Electron

A N o o

Hydrogen

& bonding M
d @ﬁh:\@ interactions @[LU Jﬁ@ b



Input chimico




b\ | . %hup

;} 3 Ascensore molecolare
;,—dg}—\+
) * % Strong
N_gg+ i N+_H - -O
NG~ Weak C-H--- Q .
R = CH- or CH-Ph pseudorotaxans d ertlary
= CHy or CHzPh ) % lus  -n amine
A= 4@§ > rotaxane R = """’“\Q — swiface-mounted device C—-H----O

TT—TT




Lrwem

(Vv VS SAT)

1.05

1 23 45678 9 10

0

Number of Cycles




— )
@
O

1/5DN38C10

®-®

TTF(O)

&

f\o

@5

5

O

R
reduction
oxidation —
| ! I ! i ' | h = = | v |
+0.2 +0.4 +0.6 +0.8

V vs SCE



Input elettrochimico

Tetratiofulvalene (0) Tetratiofulvalene (+)

Tetratiofulvalene (0) Tetratiofulvalene (+)



a.c)
)t e

; c 3
.%a%* g_@)

asoorbic acid Fe(Cl0,),

N OSO;
SJN

AL nm—e

Figure 4. Top: the chemically induced inmterchange of guests 26 and 30 into
the cavity of cyclophane 25 11 Bottom: absorption and {inset) fluores-
cence (4, = 295 nm) spectra of a) a 5 = 10078 agueous solution {298 K) of
[25-30) and 26; b) the same solution after addition of one equivalent of
Fe{Cl0,),: ¢} solution b) after addition of one equivalent of ascorbic acid.
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Unidirectional rotation in a
mechanically interlocked
molecular rotor
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Cyclic voltammogram of the [2]rotaxane
(MeCN, r.t.; 200 mV/s)
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% Hence, the fraction F of the excited state energy (205 kJ mol ')
200 - . o= v iy used for the motion of the ring amounts to ca. 10%, and the

% - overall efficiency of the machine is y = @y, x F=02%.
H@O This somewhat disappointing result is compensated by the
bt fact that the investigated system gathers together the following
L e Ke g 10kImol-t M= T features: (i) it is powered by visible light (in other words,
532 nm . : sunlight); (ii) it exhibits autonomous behaviour (ie., like
kf,f:ol ' ' ; natural molecular motors, it operates automatically in a constant
ks environment as long as the energy source is available); (iii) it
2 ks ks does not generate waste products; (iv) its operation can
T T rely only on intramolecular processes, allowing in principle
401 ) operation at the single-molecule level; (v) it can be driven at a
Q"'_A:MO frequency of about 1 kHz; (vi) it works in mild environmental
i v | conditions (i.e., fluid solution at ambient temperature); and

i , 19°% y 8kJmol-! (vii) it is stable for at least 10° eycles.
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