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Construction of lanthanide complexes inducing excited reaction by external force

Kitagawa, Yuichi
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Tribo-luminescence is an unique phenomenon in crystalline compounds, wherein

tribo-energy is converted to light energy. Recently, the lanthanide complex design with strong
tribo-luminesence were revealed. In this study, the tribo-excited chemical reactions have been
studied using the lanthanide complex based on the design with strong tribo-luminescence. The
trivalent europium (Eu(l11)) and gadolinium (Gd(I11) complexes with stacked anthracene framework
were prepared for the demonstration of the tribo-excited chemical reactions. The tribo-stimulus
induced oxidation reaction and dimerizaiton of Eu(lll1) and Gd(I111) complexes, respectively. Thus, 1
also successfully demonstrated the lanthanide ion dependent reactivity of tribo-excited chemical
reaction.
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D1, 5-bis (diphenylphosphoryl) anthracene (bpa) D&KL

1, 5-dibromoanthracene (1 g.3 mmol).Potassium acetate (700 mg.7 mmol) . Z (X Palladium(II)
acetate (K3 mg) Z DMA(30 ml)IZhNzx . 110°CIZHNEN UAfRE X47-, Diphenylphosphine (1.2
ml, 6.9 mmol) Z{# F L 110°C T 2 HEMEEF T D & KEADILEEDE U, IGRIK Z28m L
7et%. H,0(250 ml) ZNZ, LB ZEIN L7, 5672k % CH,C1, (100 ml) (Z43H L, 0°C
T 30%EMe b /KHEK (3 ml) 24 F LT 2 B+ 5 &, TEBWITEME L. HEDWR1EDL
Nic, TOWHK%E CHClL, LM EBHE K THH L, WEz#EEI T, Gohhikz
CHyC1,/MeOH (1:3) DIRATABE CH AL AL L, SEEaOEM 2572 (=R : 915 mg, 53%),

'H NMR (400MHz, CD,Cl,) & /ppm =7.22-7.77 (m, 24H), 8.09 (d, 4.2 Hz, 2H), 9.20 (d, 7.2
Hz, 2H); *P NMR (400MHz, CD,Cl,) & /ppm =34. 180.

Q@7 v F I A EEA LTz Eu (11D $5E DGR

Bpa (60 mg, 0.1 mmol)% CH,Cl, (40 mD)IZIEARL 7=, Z DRIKIZ Eu(hfa) (H,0), (hfa:
hexafluoroacetylacetonate, 84 mg, 0.12 mmol) Z/Mx7-& Z A, IWIKBIFECIZELLT-, =ik
TSﬁ%%#Lt%\%%hkﬁé%ﬁ%ﬁﬁbkoEﬁ%&mb?ﬁ%%éﬁé:&ﬁi%
O 2 1572 (DGR - 92 mg, 68%),
Elemental analysis (%) : C,oeHeFa6016P4Eus caled for C 47.09, H 2.31. found: C 47.10, H
2.30; FT-IR(ATR) = 1651 (st, C=0), 1250 (st, C-F), 1136 (st, P=0) cm.

@7 v N7 BHEZEAN LT GAIID KO E R
Bpa (100 mg, 0.17 mmol) % CH,Cl, (60 mI)IZYEMRELT-. = OWHKIC 6d(hfa),(H,0), (hfa:



hexafluoroacetylacetonate, 140 mg, 0.17 mmol) Z /X 7=, =IE T 7RI L7212, 561
e ERK 2R Lo, 8% CHClL, THMEMRSEL 28X, HEARMEERA (R 107
mg, 23%),

Elemental analysis (%): Csll;;GdF 0P, caled for C 46.91, H 2.30. found: C 46.91, H
2.17; FT-IR(ATR) = 1654 (st, C=0), 1256 (st, C-F), 1142 (st, P=0) cm.
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Side view F 1. T —#
Eu (I11) $#1k
chemical formula Cio6 Hsz Eu, Fas 05 Py
formula weight 2703. 35
crystal system monoclinic
space group 2/a
(a, b, c) /A (35.9, 14.2, 42.5)
(o, B, v) / deg (90, 97.94, 90)
volume /A 21612.4(6)
Z 8
density / g cm™3 1.662
Temperature / °C -150
3 Eu(I11) {40 ORTEP R 0.1169
7 0.2973
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