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A Photo-driven Molecular Abacus with Fluorescence Codes

Qu Dahui, Wang Qiaochun, Ren Jun, Tian He
(Institute of Fine Chemicals, East China University of Science & Technology, Shanghai 200237)

Abstract The research of the molecular machine has attracted many chemists because of its potential
application value in information storage. The molecular abacus with two different fluorescences (codes),
which is a rotaxane employing two different luminophores as the stoppers and a cyclodextrin ring as the
abacus ring, can be introduced to perform shuttling motion between two different recognition sites in
response to external optical stimuli.
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Fig.1 Thedumbbell NN and [2]rotaxane NNCD studied in thiswork
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1.1
JE S X4 WA RGN E R TR IE)s Bt REE i1 Brucker AM-500 A% #E3L 4
A2 (TMS R FR); TGER 8T EA1110 JCE 23 HT1X(Carloerba 2 ] )il . i H MAT-8200
JREACI € o 28 A1-1] OGS B Varian Cary-500 2530606 B2 v s 26661 B Varian Cary Eclipse
PN E -
12 NNCD
¥ A4(0.15g, 0.2mmol). B5(0.12g, 0.27mmol). o-*H45(0.5g, 0.48mmol) ! Pd(OAc),(10mg,
0.044mmol) i A 2] 20mL (1) BRI R M /K #H0H (0.2mol/L),  fEG /TR T 85 Y 20h. VR
BV BSIRIR AL JG FHIE T V(D) VOK): VKBS RR)=2/5/1.3 1)L )G WAL 2 AT, #3313 0 8 {4
0.06 g(15%). 'H NMR (500MHz, DMSO-d,), & 8.96 (s, 1H), 8.72 (s, 1H), 8.70 (s, 1H), 8.68 (s, 1H),
8.66 (s, 1H), 8.58 (d, 1H, J=8.2Hz), 8.52 (d, 1H, J=7.3Hz), 8.17 (d, 2H, J=7.7Hz), 8.05 (s, 2H), 7.89
(dd, 1H, J=7.3Hz, J=8.2Hz), 7.82 (d, 2H, J=7.0Hz), 7.75 (d, 2H, J=8.6Hz), 7.73 (d, 2H, J=8.6Hz), 7.50
(d, 2H, J=7.0Hz), 7.48 (d, 2H, J=7.7Hz), 5.48 (d, 2H, J=15.3Hz), 5.37 (s, 2H), 5.27 (6H), 5.16 (6H),
4.64 (6H), 4.30 (6H), 3.55 (6H), 3.53 (12H), 3.50 (6H), 3.24 (6H), 3.1 (6H). MS(70eV), m/Z(%):
1970.3(M+, 23), 2003.3 (M+Na, 30); JGZE /T CyoHgeNsNa;0,;S; « 12H,0,  S2iliE (1 5A8)/%: C
43.94(43.97), H 5.07(5.09), N 3.20(3.18).
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¥ A4(0.15g, 0.2mmol). B5(0.12g, 0.27mmol) ! Pd(OAc), (10mg, 0.044mmol) I A £ 20mL ]
BRAR IR R AN K (0.2mol/L), FEG/ SR T 85 Y. 20h. JRA WIS ERIR I f5 I IE V(T
BE): VOK): VOKEEIR)=2/5/1 ) b3 W AT 24T, 15 BB (44 0.12 g(30%). 4 xi>300 . 'H
NMR (500MHz, DMSO-dy), d: 8.95 (s, 1H), 8.70 (s, 1H), 8.67 (s, 1H), 8.66 (s, 1H), 8.62 (s, 1H), 8.57
(d, 1H, J=8.0Hz), 8.51 (d, 1H, J=7.2Hz), 8.00 (s, 2H), 7.93 (d, 2H, J=8.2Hz), 7.88 (t, 1H, J=7.2Hz,
J=8.0Hz), 7.82 (d, 4H, J=8.2Hz), 7.69 (d, 2H, J=8.2Hz), 7.51 (d, 2H, J=8.6Hz), 7.48 (d, 2H, J=8.6Hz),
5.31 (s, 4H). MS(70eV), m/Z(%): 997.9 (M=, 35), 1020.9 (M+Na, 25); JGHE T CyiuH, NsNa;0,5S;
S (V5 )/%: C 52.96 (52.94), H 2.63 (2.61), N 7.02 (7.04).
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Fig.2 The2D ROSEY NMR spectrum of NNCD (500 Fig.3 High-field portionsof the2D ROSEY NMR
MHzin DM SO-dgat 298 K) at a mixing time of 300 ms spectrum of NNCD under the same condition of Fig. 2a
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Fig4 The2D ROSEY NMR spectrum of NNCD after UV 360nm
irradiation (500 MHz in DM SO-d; at 298 K)
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Fig.5 Theabsorption spectra of [2]rotaxane NNCD in Fig.6 Theabsorption spectra of dumbbell NN in DMF
DMF solution (10°mol/L) at 25  after irradiation with solution (10° mol/L) at 25  after irradiation with UV
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Fig.5b The fluorescence spectra of dumbbell NNin DMF solution

Fig.5a Thefluorescence spectra of [2]rotaxane NNCD in DMF ; o ) .
(10°mol/L) at 25 afterirradiation with UV light 360nm

solution (10°mol/L) at 25  after irradiation with UV light 360nm
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