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Self-Assembled of Corannulene-Based Molecular Cage with
Fullerenes as Template

Sun, Weidong Ye, Lin Liu, Jia Zheng, Lu Guo, Wencai Han, Senkai

Shao, Chengyuan  Jiang, Hua™
(Key Laboratory of Theoretical and Computational Photochemistry and Key Laboratory of Radiopharmaceuticals,
College of Chemistry, Beijing Normal University, Beijing 100875)

Abstract A tetrapyridyl substituted corannulene derivative COPY2 was designed and synthesized. Only in the presence of
template molecule Cgy or C;9, COPY2 and palladium could form 1 : 1 molecular cage complex Cgp70cCOPY2-Pd by
self-assembly at room temperature and 55 ‘C respectively. Cg¢o and C;y were used not only as a template for constructing
target molecular cages, but also as a stabilizer for molecular cage. When 1.0 equiv. C;y mixed with C4ocCOPY2-Pd or 1.0
equiv. Cgo mixed with C;cCOPY2-Pd, the ratio of complex C¢ocCOPY2-Pd to C;,ocCOPY2-Pd is 4 : 1 after the mixtures
were heated at 90 ‘C for 48 h, which is consistent with the ratio of COPY2 and Pd(CH;CN),Cl, mixed with Cg and Cy (1 -
1). Only the complex CsocCOPY2-Pd was observed when the ratio of Cg to Cy9 is 2 : 1. However, even the ratio of Cg to
Crois 1 2, complex CqcCOPY2-Pd is still the dominant species in the mixture. These results demonstrate that complexing
ability of COPY2 with Cg is stronger than that of COPY2 with C;,. 4-Dimethylaminopyridine (DMAP) was chosen to disso-
ciate the cage so as to release fullerene and ligand. Therefore, the ligand COPY2 could be used to the enrichment of Cg, at
room temperature.

Keywords corannulene; molecular cage; fullerene; self-assembly
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Figure 1 Corannulene derivatives of COPY, COPY1 and
COPY2
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Figure 2 Self-assemble of COPY2 with Pd(CH3CN),Cl,
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Figure 3 Part 'H NMR (600 MHz, 298 K, TCE-d,) spectra of
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Figure 4 Part '"H NMR (600 MHz, TCE-d,, 298 K) spectra of
(a) C¢cCOPY2-Pd, (b) COPY1-Pd, a mixture of C4C
COPY2-Pd (250 pL, 0.5 mmolsL™") and COPY1-Pd (250 pL,
0.5 mmol+L ") was heated at 90 °C for (c) 6, (d) 9 and (e) 24 h,
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Figure 5 Part 'H NMR (600 MHz, TCE-d,, 298 K) spectra of
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Figure 7 Part '"H NMR (600 MHz, TCE-d,, 298 K) spectra of a
mixture of COPY2 (1.0 mmolsL™', 0.5 mL, 1 equiv.) and
Pd(CH;CN),Cl, (2 equiv.) added Cgo/C7 (1 equiv./1 equiv.) and
heated at 90 C for (a) 12, (b) 24 and (c) 48 h, 110 ‘C for (d)
12, (e) 24 and (f) 48 h, 130 ‘C for (g) 12, (h) 24, (i) 36 and (j) 48
h, (k) C¢ocCOPY2-Pd, (1) C;(cCOPY2-Pd
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J=4.6, 2.4 Hz, 8H), 3.35 (d, J=3.0 Hz, 12H); *C NMR
(126 MHz, TCE-d2) d: 154.5, 144.6, 138.6, 135.0, 134.2,
132.1, 131.0, 130.6, 128.6, 127.0, 126.7, 125.0, 124.5,
123.1, 123.1, 120.2, 96.0, 95.8, 89.6, 74.1, 73.9, 73.7, 71.8,
70.8, 70.4, 70.3, 69.3, 68.1, 58.9, 45.8. HRMS-ESI calcd
for C76H2oN4O16 [M+H] " 1303.5491, found 1303.5484.

4 BhA Rl (Supporting Information) L&) COPY2 K
'HNMR. “C NMR. Z4ERZHE LA 4y T .k ey
AT DL B MAS T 9 355 (http://sioc-journal.cn/) | R .
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