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Synthesis, Characterization and Properties of a New Octupolar
Molecule

Qi, Xiaoyun™* Hu, Quanyuan™** Wang, Shimin*” Yang, Fei” Yu, Ping*
(“ Key Laboratory of Green Preparation and Application for Materials Ministry of Education, Wuhan 430062)
(® Faculty of Materials Science and Engineering of Hubei University, Wuhan 430062)

(¢ College of Chemistry and Chemical Engineering of Hubei University, Wuhan 430062)

Abstract An octupolar molecule with triazine as core, styryl conjugate and nitrogen-carbon double bond
as bridge and hydroxy ethoxy as the donor group was designed and synthesized. The structures and proper-
ties of the organic molecules were characterized by IR, elemental analysis, '"H MNR, UV-Vis and DSC-TG.
The second order nonlinear optical properties was determined by Kurtz-Perry powder method. The results
show that the compound second-harmonic generation (SHG) equals to 1.7 times of potassium dihydrogen
orthophosphate (KDP). The maximum absorption wavelength of the compound was 411.5 nm. The com-
pound was thermally stable with the decomposition temperature of 397 ‘C. Consequently it could be consid-
ered to be a better choice for the preparation of nonlinear optical (NLO) materials.
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Scheme 1  Synthetic route of octupolar molecule 5
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Bxt R IR % (2.64 g, 16.2 mmol), 2,4,6- =
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Ui 24 ho WHIRER, HEIA, A EE AT, Hh
W, LWEVRG, 1B AR AR Y 181 g S FE
72.1%. "H NMR (DMSO-d,, 600 MHz) §: 7.96 (d, J=24
Hz, 6H, ArH), 7.62 (d, J=12 Hz, 6H, ArH), 6.97 (d, J=24
Hz, 6H, CH=CH), 10.0 (s, 3H, NHCO), 2.24 (s, 9H,
CH3); IR (KBr) v: 3308 (N—H), 2940 (CH;), 1688 (C=
N), 1607 (C=C), 1543, 1520, 1460 (C¢H,) cm '. Anal.
calcd for C33H;30NgO;5: C 70.97, H 5.39, N 15.54; found C
70.85, H 5.39, N 15.66.
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76 100 mL B, A 2,4,6- = LRI 4
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mol), [FIHEFE 5 h. AWEIE R, AR @B AT H,
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Wi, FEUKI S PE T 1B FE 2 i A Al [ 44, 0 2
pH=7~8, Hrili[EfAk, s, EA2THA 1.28 g wmfH
&, 77 %4 82.6%. 'H NMR (DMSO-ds, 600 MHz) 6: 8.01
(d, J=18 Hz, 6H, ArH), 7.44 (d, J=6 Hz, 6H, ArH), 6.57
(d, J=6 Hz, 6H, CH=CH), 5.71 (s, 6H, NH,); IR (KBr) v:
3362 (N—H), 3010 (PhH), 1629 (C=N), 1600 (C=C),
1557, 1525, 1498 (CeH4) cm™'. Anal. caled for CpHpNg:
C 75.00, H 5.56, N 19.44; found C 74.88, H 5.53, N 19.49.
123 ABHT 5 6946

¥4 (1.00 g, 2.31 mmol)# T 15 mL N,N-— FI 5k Ik
JlZ(DMF)H, fEINAX 2 AR 2 (1.15 g, 6.94
mmol), 80 C/ WV 8 h. JV5E GV E1 =, KW
WM 50 mL /K, FFFLREE, 7EFLIRAE T >
AR A A, T R EE AR, SRS, R,
AT T A 147 g % 66.2%. '"H NMR
(DMSO-dg, 600 MHz) 6: 7.99 (d, J=6 Hz, 6H, ArH), 7.80
(d, J=6 Hz, 12H, ArH), 7.13 (d, J=6.0 Hz, 6H, ArH),
7.02 (d, J=6 Hz, 6H, CH=CH), 8.57 (d, J=6 Hz, 3H,
N=CH), 4.33 (t, J=6 Hz, 6H, OCH,), 3.65 (t, J=12 Hz,
6H, CH,OH), 2.22 (s, 3H, OH); IR (KBr) v: 3362 (NH),
3010 (PhH), 1629 (C=N), 1600 (C=C), 1557, 1525, 1498
(C¢Hy) cm L. Anal. caled for CsHygN¢Og: C 73.97, H 5.50,
N 9.59; found C 73.89, H 5.52, N 9.63.
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Figure 1 UV-visible spectrum of octupolar molecule 5
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Figure 2 The TG curves of octupolar molecule 5
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