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Table 1 The physical properties and yields and UV-vis spectra and elemental analysis data of the compounds a~f
Analysis(found) /(%)
Comp m.p./(C) Color Crystal form A /nm - Y - Yield/ (%)
C H N
70.58 4.23 11.76
a >300 dark purple powder 418 _ 36.7
(70.27) (4.50) (11.82)
_ 70.58 4.23 11.76
b >300 dark red powder 352 26.2
(70.20) (4.28) (11.38)
70.58 4.23 11.76
c =300 dark red powder 343 7 18.4
(70.52) (4.16) (11.38)
. 60. 36 2.73 10. 83
d >300 purplish red flake 337 31.4
(60.13) (2.72) (10.47)
60. 36 2.73 10. 83
e >>300 dark red powder 343 26.6
(60.31) (2.86) (10.47)
60. 36 2.73 10. 83
f >300 dark red powder 314 21.7

(60. 25) (2.72) (10. 44)
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Table 2 FT-IR and 'H NMR data of the compounds a~f

Comp IR

'"H NMR

3 442,3 060,2 880,1 666,
1584,1502,1 265

3432,3139,2 900,1 665,

b 1 583.1507,1 270
3442.3 060.2 910.1 665.

¢ 1582.1501.1 283

; 3440.3 010.1 663.1 581,

1501,1 273,702

3 444,3 020,1 661,1 579,
1504,1275,701

3 453,3 035,1 666,1 578,
1485,1 284,703

10.40(s,2H),8.19(d,2H),7. 96(t,2H),7. 76 (s,2H),7. 73(d,2H) , 7. 47
(d,2H), 7.03(d,2H) ,2. 26(s,6H)

10.27(s,2H),8.20(d,2H),7. 97(t,2H) ,7. 70(d,2H),7. 52(d,2H) , 6. 83
(s,2H),6.81(d,2H),2. 64(s,6H)
12.48(s,2H),8.39(d,2H),8.12(t,2H),8. 07(d,2H) ,7. 78(s,2H) , 7. 36
(d,2H),7.04(d,2H),2. 37(s,6 H)

11.27(s,2H),8. 24(d,2H),7. 98(t,2H) ,7. 97(s,2H) ,7. 89(d,2H), 7. 51
(d,2H), 7.24(d,2H)

10.87(s,2H),8. 23(d,2H),8. 00(t,2H),7. 80(d,2H),7. 50(d,2H),7. 11
(s,2H), 6.98(d,2H)

11.99(s,2H),8.39(d,2H),8. 08(t,2H),7. 98(d,2H),7. 94(s,2H) , 7. 57
(d,2H), 7.19(d,2H)
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Table 3 The third-order nonlinear optical parameters of the compounds a~f

Sample  ¢/(X107" mol « L™") n X(S) /(X107 esu) ny /(X10 % esu)  y/(X10 °' esu)  response time ¢/fs
a 5.46 1.432 0 3.55 6.52 3.25 101
b 5.50 1.432 4 3.53 6.48 3. 20 114
c 4. 90 1.432 3 2.63 4. 84 2.68 91
d 5. 00 1.4330 2.81 5.16 2. 80 116
e 5.00 1.432 8 2.70 4.97 2.70 113
f 5.10 1.432 0 2.62 4.82 2.57 98
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Synthesis and Relation Between Structure and Optical Nonlinearities of
Anthracenedione Compounds

CAI Zhi-bin' ,ZHOU Mao? ,GAO Jian-rong'
(1 Institute of Fine Chemical Industry ,Zhejiang University of Technology , Hangzhou 310014 ,China)
(2 Hangzhou Sharply Pharmaceutical Institute Co. Ltd. , Hangzhou 310052 ,China)

Abstract; Six new anthracenedione compounds are synthesized and characterized by UV-vis, IR,'H NMR
and elemental analysis. By using femtosecond laser, the off-resonant third-order optical nonlinearities of the
compounds are measured with degenerate four-wave mixing technique. The third-order nonlinear optical
susceptibilities ¥ are 2. 62~3. 55X 10 ", The nonlinear refractive indexes n, are 4. 82~6.52>X10 " esu.
The second-order hyperpolarizabilities ¥ of the molecules are 2, 57~3. 25X 10 * esu. The response times
are 91~116 fs. The influence of the molecular structure on the third-order optical nonlinearity is studied.
The factors such as long conjugate chain, formation of donor-acceptor-donor srtucture, strong electron-
donating abilities of substituents,and good coplanarity lead to the high third-order optical nonlinearity.
Key words: Nonlinear optics; Degenerate four-wave mixing; Anthracenedione compounds; Synthesis
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