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Abstract

A water-soluble pillar[6]arene (P[6]A) was used as host molecule and a naphthalenyl-phenyl-acry-
lonitrile-based derivative (NPA) was used as guest molecule. The amphiphilic complex of P[6]A-NPA
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was formed through host-guest interactions in water and further self-assembled into P[6]A-NPA na-
noparticles. Moreover, the above nanoparticles can encapsulate the fluorescent dye Nile Red (NiR)
and construct a novel aqueous artificial light-harvesting system (P[6]A-NPA-NiR). Notably, when the
molar ratio of NPA and NiR reaches 100:1, the energy transfer efficiency and antenna effect of the
system reach 55% and 14.0, providing new ideas in the field of aqueous supramolecular artificial
light-harvesting systems.
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A R IR b AR A DA A AR I R, e d il RO BH BB K AN B N B ML, 5F
B A, VYR A SR AR RE AR . IR K, BFARN BT RO R R BT R
TEZFZ RN TR R [1] [2]. (EARE SIS 21 RO e LR RE B FE bR, B2 2 & — s R
(1) BASZAZ HFIEEAR KT 10 nm; (2) fikE52 0k 2 M1 20L& 4177 W51 (3) Bt »Ok
RIS Z AR R AN X S & (3], W], AN DOk RE R T IM s, M atE K&
Bl E R FUKEDOGGR, T B IR SRR DO K, b ATEA NI i T A, X IR T
FEAKAHAE A Bl A0 R R [4]. I AEsR, g AR SR F (03 T 2H 3 SRS M BN TOGH R R 4,
AR DL o (AR (0 A FE K R R BRI B VK, 3B AT DU AR 5 2 Ak 2 T G SR B I %, skBE
R RE B, R AR A O G FE[5] [6]. #1140, 2017 4, ERAR TG F] H AR [4] 77 K (GC4AA)
VUK ZIFBATED(TP-TPEMIN 7 — /KA N e AR R, 8 A5k 5 2 ik 2 ) (R BE R LG, S8
TEOERSIT]. 2021 4F, XIE VLRI P SR PE R R AR AR [4] 75 12 (SCAA-C6) 5 DY K 2 I Mk e Eh AT A4
(TPE-4Py) AT 4y T4, W T — AR A BB BB AN R, II HAE S ERE A 4
farb AR R ER[8]. HbAk, 2022 4, AT AKIEPERE[5] 07 K (WPS). Ik R AT AEYI(PPA) 5
FUASE G 73 740 IR 50 T AR A N OB SRAR R, I b — ol dili 344 2/ T 3L R R [9].
DRI, JF R B AN G IR R 5 B VB A = ORI FH A A

AL, A S RKIE AL [6] 05 IR (PIBIAE A E R4+, ZEHIRIL G IE AT RV (NPAYVE N AK 71,
I E-RAARAHEAER, TEKAFIER P[6]A-NPA 5> FHSEIEE &, %o THREEamit—2a
BT N AR I 0 58 6 Ju il Jg D AL (NIR)IEAT @k, I S —Fhifi Y P[6]JA-NPA-NIiR 7KAHEE 731
N6 R A R (K 1),
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Figure 1. Naphthalenyl-phenyl-acrylonitrile-based aqueous artificial light-harvesting system
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Figure 2. 'H NMR of compound P[6]A
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Figure 3. Tyndall effect of (a) P[6]A, (b) NPA and (c) P[6]A-NPA, Fluorescence photos of (d) P[6]A, () NPA and (f) P[6]A-NPA
B 3. TIERMEL: (a) P[6]A, (b) NPA Fi(c) P[6]A-NPA; HERF: (d) P[6]A, () NPA F (f) P[6]A-NPA
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Figure 4. (a) The transmittance of P[6]A and NPA mixture, and (b) The transmittance of mixture at 600 nm
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Figure 5. Fluorescence spectra of NPA and P[6]A-NPA
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Figure 6. (a) Normalized absorption and emission spectra, and (b) Fluorescence spectra
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Figure 7. Fluorescence photos
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Figure 8. Energy transfer
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Figure 9. Antenna effect of P[6]JA-NPA-NIiR
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