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Bottom-up synthesis of nanographenes having different edge structures and
evaluation of their properties
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We found that the chromic properties of functionalized pai-extended
fluoranthenes depending on the external stimuli, and that they showed significantly different
chromism properties depending on the position of the substituted functional group. We also designed
and synthesized several compounds with near-infrared absorption and fluorescence, and clarified that

the use of cross-conjugation is a useful design guideline for the extension of absorption to longer
wavelengths. Theoretical calculations have further clarified that the different
halochromism/solvatochromism properties are due to the different main resonance contributors.
Solid-state fluorescence was also observed in some of these compounds, qualitatively indicating
mechanochromism properties.
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Figure 1. A domino reaction giving fluoranthenes
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Scheme 1. Synthesis of hydroxyfluoranthene 2 and 3

[t Fexv oAt T T U 2BLR3I D s o I X ARE]

AL 6 FEHO 7 VAT VT UFEERITIWTR L e Fu v ke fio-w, AL T
DINEVER TR E Tz, £ 2T, UV-vis WIR AR bV LAY MV EHE AT LT,
WROUSINE %2 2 CHIE L7- (Table 1), Figure 4 |2t K& VLA O@EWILEZ H 72720 2a
E3aBLUA MFVETEBBINT 6 DAY MLERT, 1{LiIct RexEiRo7 LA
T T 2alT N T, HHESETIL 400 nm AT O TRV & 410-500 nm 53U D 55V NI DB
L X 7c (Figure 3a), Z 2 & LT TFA Z RKBFIERIN L7 L 2 A, A7 MUITE TR
Mmolo, —k, HIEE LTDBU 2L E 2 A, ZOWRMENEE X 5I2-2417TC 450 nm 1T
TRADERALN, | YETRKAKE ST, 20X RAROELNE Fax KL H0
MEMERT DD, A NI VEEFETDHIINLET TV 6 COWTREEODEREZIT- -
(Figure 3b), ZDfER, BBORMO B O THIEOBWIM T HINE LRI RpolcZ &b, B R
B EDOR T v b AR TE S LT D RO T,

Table 1. Spectral (absorption and emission maxima) and fluorescence (quantum yield (®)) properties of
the hvdroxvfluoranthenes 2 and 3 in CH-CD»

Species A Abs. AEm. 7R A nos. Aem. s
(nm, neutral) (nm, neutral)  (neutral) (nm, anion) (nm, anion) (anion)

2a 400, 381 543 0.039 452 537 0.087
2b 402, 383 565 0.039 458, 400 554 0.089
2c 404, 384 535 0.063 478, 460, 388 511 0.10
3a 442, 401, 382 571 0.027 475, 404 715 0.0092
3b 407, 386 572 0.028 462, 409, 366 725 0.015
3c 480, 418, 397 640 0.0057 570, 349 764 0.0030

a) Quinine sulfate was used as a reference dye (1o, = 366 nm, ® = 0.55)°.
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Figure 3. UV-vis absorption (solid line) and fluorescence (dashed line) spectra in CH2Cly, titrated with
DBU or TFA. (a) 2a; (b) 6; (c) 3a; (d) 2a (dex = 381 nm); (€) 3a (Aex = 335 nm); (f) The colour change of
2a (above) and 3a (bottom) under neutral or basic condition (from left to light, respectively).
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