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Synthesis and Properties of Luminescent Materials Based on
Pinene-Substituted Phenol-Pyridyl Aza-fluoroboric Complexes
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Abstract: A series of blue-emission materials based on phenol-pyridyl aza-fluoroboric complexes have been devel-
oped and investigated. The natural chiral building block (a-pinene) was successfully introduced into the present flu-
oroboric complexes, resulting in enhancement of fluorescence quantum efficiency of the complexes. Moreover, the ef-
fect of auxiliary substituents on the optical properties of these chiral complexes has also been investigated, involving
absorption and emission spectra, photoluminescence decay, as well as fluorescence quantum efficiency. Based on the

chirality of pinene group, we also investigated the circular dichroism spectra of the presented enantiomers.
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(200 mg, J= % : 80%). 'H NMR(CDCl,, 600 MHz): &
8.24(s,1H),7.81(s, 1H),7.80(dd, J,=7.8 Hz, J,=1.2 Hz,
1H),7.47~7.44(m, 1H),7.18(dd, J,=7.2 Hz, J,=1.2 Hz,
1H),7.04~7.01(m, 1H),3.02(d, J=2.4 Hz,2H),2.98(t,J
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S1 4a~de S5a~5e (=)-W1~(-)-W5
1a, 2a, 3a, 4a, 5a, (-)-W1: R=H 1b, 2b, 3b, 4b, 5b, (=)-W2: R=t-Bu
Ie, 2¢, 3c, 4c, 5¢, (<)-W3: R=CF, 1d, 2d, 3d, 4d, 5d, (=)-W4: R=F
1e, 2e, 3e, 4e, Se, (—)-W5: R=OCH,
Scheme 1 Molecular structure of complex S1 and synthesis routes of chiral pinene-substituted phenol-pyridyl

aza-fluoroboron complexes (-

)-W1~(-)-W5
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=5.4 Hz, 1H), 2,84~2.80(m, 1H), 2.42~2.39(m, 1H),
1.46(s, 3H), 0.69(s, 3H)., "*C NMR(CDCl,, 150 MHz):
8155.7,153.3,148.3,143.2,136.2,134.0,125.0, 120.7,
120.5,119.4,116.4,44.7,39.6,39.4,33.8,31.6,29.8,
25.8,21.7.
122 FAEYI(=)-W2~(-)-W5 5

A (=) -W2~(=)-W5 535 LL AL 5 4 Sb~5e Ky
JEORI S5 50 (-)-WL B TR G .

(=)-W2./%%.84%, "H NMR(CDCI,, 600 MHz):
8 8.22(s, 1H), 7,86(s, 1H),7.75(d, J=8.4 Hz, 1H), 7.50
(dd, J,=8.4 Hz, J,=2.4 Hz, 1H),7.10(d, J=8.4 Hz, 1H),
3.22(d, J=2.4 Hz, 2H), 2.97(1, J=5.4 Hz, 1H), 2.83~
2.80(m,1H),2.42~2.40(m,1H), 1.46(s, 3H), 1.36(s, 9H),
0.69(s,3H), "*C NMR(CDCl,,150 MHz):8 153.5,153.1,
148.6,143.2,142.9,136.1,131.7,121.1,120.2,119.3,
115.5,58.5,47.1,44.6,39.6, 39.4, 34.4, 33.8, 31.6,
25.8,21.6,18.5,8.8,

(-)-W3:7=%.80%, 'H NMR(CDCL,,600 MHz):
5 8.25(s, 1H), 8.08(s, 1H), 7.93(s, 1H), 7.68(dd, J,=9
Hz, J,=2.4 Hz, 1H), 7.23(d, J=9.0 Hz, 1H), 3.24(d, J=
2.4 Hz,2H),3.01(t, J=5.4 Hz, 1H),2.88~2.82(m, 1H),
2.44~2.41(m, 1H), 1.49(s,3 H),0.69(s, 3H). “C NMR
(CDCl,, 150 MHz):8 158.1,154.2,146.8,144.5,136.4,
130.4,130.3,125.1,122.9,122.8,122.78,122.76,122.74,
122,65, 121.2, 119.7, 116.4, 46.9, 44.7, 39.5, 39.3,
33.8,31.4,25.7,21.6,8.6,

(-)-W4.7%%.81%, "H NMR(CDCI,, 600 MHz):
8 8.25(s, 1H),7.82(s, 1H), 7.51(dd, J,=12.0 Hz, J,=3.0
Hz, 1H),7.20~7.17(m, 1H), 7.14~7.13(m, 1H), 7.12(d,
J=2.4 Hz, 2H), 3.01(1, J=5.4 Hz, 1H), 2.86~2.82(m,
1H), 2.44~2.41(m, 1H), 1.48(s, 3H), 0.70(s, 3H), “C
NMR(CDCI,, 150 MHz):8 157.4,155.8,153.8,151.8,
147.1,144.0,136.3,121.83,121.79,121.1,121.0,119.7,
110.8,110.6, 46.6,44.7,39.5,39.3,33.8,31.4,25.7,
21.6,8.7,

(-=)-W5.72%.70%, '"H NMR(CDCI,,600 MHz):
5 8.22(s, 1H),7.80(s, 1H), 7.26(d, J=3.0 Hz, 1H), 7.09
(d,J=9.0 Hz, 1H), 7.07~7.05(m, 1H), 3.84(s, 3H), 3.20
(d,J=2.4 Hz,2H),2.97(t, J=5.4 Hz, 1H), 2.83~2.80(m,
1H), 2.42~2.39(m, 1H), 1.46(s, 3H), 0.69(s, 3H), “C
NMR(CDCI,, 150 MHz):8 153.4,153.29,149.9,148.0,
143.3,136.2,121.5,121.1,119.5,116.4,108.8, 56.2,
46.6, 44.7, 39.6, 39.4, 33.8, 31.7, 31.6, 25.7, 22.8,

21.6,14.2,8.7,
123 BLEYISTRYE K

e 54 ST LA 2-(2-F2 KR HE) Mk Ay Jk 2 2% i
EW(-)-WLI T35 B, A BUE S W, Scheme S3, 77
#:80%, 'H NMR(CDCl,, 600 MHz): 6 8.68(d, J=5.4
Hz,1H),8.19~8.16(m, 1H),8.11(d, J=8.4 Hz, 1H),7.82
(d,J=7.8 Hz,1H),7.58(t, J=6.6 Hz,1H),7.50~7.47(m,
1H),7.18(d, J=8.4 Hz, 1H),7.04(t, J=7.2 Hz, 1H). “C
NMR(CDCl,, 150 MHz):6 155.9,150.3, 142.5,141.2,
134.9,125.4,123.1,120.8,120.6,116.0,
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Fig.1  Solution absorption spectra of complexes

(=)-W1~(=)-WS5 and S1 in CH,C,
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Table 1 Optical properties of complexes (-)-W1~(-)-W5 and S1 in different solvents

DCM DIO ACN MeOH
Complex A, / A,/ Ags! AL/ Ao AT Ao Al
7/ ns ) 7/ ns ¢ 7/ns [ 7/ ns )

nm nm nm nm nm nm nm nm
(-)-W1 336 418 3.18 0.86 340 421 352 087 332 424 144 081 332 421 258 0.68
(-)-W2 342 436 529 0.80 351 434 474 081 338 441 195 0.75 339 436 348 0.6l
(-)-W3 332 427 138 0.77 340 393 3.19 0.79 327 390 138 0.71 328 389 228 025
(-)-W4 342 428 449 0.83 351 434 1.02 0385 338 434 207 0.77 339 441 336 0.19
(-)-W5 366 488 7.79 0.72 370 494 7.81 0.73 359 495 3.87 056 360 491 365 0.14
S1 341 436 450  0.69 344 431 529 071 334 440 2.63  0.63 336 431 223 0.14

22 @A NEESWH K SHIE

FATE e X HANHC G P 7E DCM i W 10163
KA IAT T RAE . W2, B A YI(-)-W1
AL ST A4 % 5 1 52 B 249 18 nm A 5% , i i 3
FAS H H Stokes LB AH EE FECA W S1IE/N T 13
nm , 3 15 B WA 3 A iR 0 19 5 ) A AT RE AR BC 5 i &
BEME, REE IR AR /N, UTE R R HE A XA |-
FIABUT J =90 H 2 R0 H U AR A
(—=)-W2~(-)-W5 5 (-)-W1 M Lt , 7 77742 18,19,
10.64 nm L1850 . X —45 R, bifi 45 1 2 S5 X7

T T T 1
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T
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Fig.2  Fluorescence emission spectra of complexes

(=)-W1~(=)-W5 and S1 in CH,CL,
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Fig.3 Photoluminescence decay of complexes
(=)-W1~(=)-WS5 and S1 in CH,CI,
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Fig.4 Molecular structures and CD spectra in CH,Cl, of
(=)=W1 and (+)-W1
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Supporting information is available at http://www.wjhxxb.cn
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