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Scheme 1  Synthetic route towards compound L
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1.2 XWHZE
1.2.1 4ebdh 1 d9bm S CHER10] 58, P2 % 8 90.3% 155 57.7 ~58.8 C .,
1.2.2 ebdh 2 a4 TEVKIBAMET 3 N-TE5ErRME 5. 6 g(25 mmol) FHTE 50 mL (1) — & H e,
JEZUA VR IR 2. 2 mL(32 mmol ) 184 M A, RSt , TLC S8 B OW, 29 1 h 5 [ 584,
ZRIAN e BRI, K FE el A B A, W IR 25 i, 28 T AR B A 5.8 g,
FEH86. 5% 55 98.4 ~99.2 C,

FT-IR,0/cm ™' :1315,1334,1486, 1506, 1587 ,2872,2948 ;' H NMR (400 MHz, CDCL,),5:0.992 (t,
J=7.2 Hz,3H),1.39 ~1.48(m,2H) ,1.87 ~1.95(m,2H) ,4.38(t,J =7.2 Hz,2H) ,7.37(t,J =7. 2 Hz,
1H),7.43(d,J=7.2 Hz,1H) ,7.50(d,J =8.0 Hz,1H) ,7.593(t,/ =7.6 Hz,1H) ,8.19(d,J =8.0 Hz,
1H),8.39 ~8.42(q,1H),8.19(d,J =2.0 Hz, 1H) ;" C NMR (100 Hz, CDCL,),8:13.817,20.491,
30.987,43. 326, 108. 206, 109. 669, 117.279, 120. 685, 120. 936, 121. 553, 122. 451, 122. 758, 127. 325,
140. 433 ,141. 562 ,143. 470 ; EI-MS : m/z:268. 8,

1.2.3 A& 3 694 7E250 mL () = A, A 3-fif 3E-N-T JErRmE 4. 1 g(15 mmol) ,30 mL JE7K
S, NI A, M2 A2 IC1 2.5 g(15 mmol ) F1 10 mL JorK ZEEMTR G, I el 3, )24 8 h,
W R, R, B TR 4.9 ¢, 77 %831 % 5 5180.3 ~181.7 C,

FT-IR,o/cm ™' :612,1322,1470,1509 1588 ,2867,2950 ;' H NMR (400 MHz, CDCl,) ,5:0.98 (t,J =

7.2 Hz,3H) ,1.36 ~1.47(m,2H) ,1.85 ~1.91(m,2H) ,4.35(t,J/ =7.2 Hz,2H) ,7.28(s,1H) ,7.43(d,
J=8.8 Hz,H),7.83(d,J=8.8 Hz,H) ,8.41(d,J=9.2 Hz,1H) ,8.49(s,1H),8.98(s,1H) ;"C NMR
(100 Hz, CDCL, ), §:13.690, 20. 489, 31. 084, 43.210, 108. 204, 109. 679, 117. 240, 120. 706, 120. 939,
121.540,122. 518 ,122. 819,127. 345 ,140. 556 ,141. 629 ,143. 495 ; EI-MS : m/z:394. 6,
1.2.4 4eoih 4 696 7850 mL 1= FEHH, A 3-fifFE-6-BL-N-T FEmkmk 1.0 g(2. 5 mmol) , ik
FRHH 0.7 g(5 mmol) , PU T HRALEL 1.6 g(5 mmol) F1 N, N-—HIFE L FkfE 7 mL, ingAlalis 20 min, 8 A
NSRS, ISR FH =281 0. 15 g(0. 5 mmol) , BEER4E 0. 024 ¢(0. 1 mmol) DA Jz 4-Z M FEMEBE 2 mL,
1100 ChnfAdi e, TLC JBER, [ 3 K 3 4, ¥ A0 2 %, T S W be i Bk ik, 20 W, A HILE I TEK
TREREE T, Z2 R, 3R B W (RERO) A5 B (VSR CTE) - V(A g ) =2:1) 13 B @Rk
0.6 g,/ % 65.2% , ¥4 15 203. 4 ~204.8 °C

FT-IR,o/cm ™' ;1482 ,1589,1627,2927 ,2865,3021;' H NMR (400 MHz, DMSO-d),5:1.00(t,J =

7.2 Hz,3H) ,1.40 ~1.49(m,2H) ,1.89 ~1.96 (m,2H) ,4.39(t,J =7.2 Hz,2H) ,7. 14(d,J =16. 4 Hz,
1H),7.46(d,J=9.2 Hz,1H) ,7.49(d,J =6.0 Hz,2H) ,7.51(d,J =17.3 Hz,1H) ,7.56(d,J =16. 4 Hz,
1H),7.81(d,J=8.4 Hz,1H) ,8.36(s,1H) ,8.43(d,J=9.2Hz,1H) ,8.63(d,J =5.2 Hz,2H) ,9. 08 (d,
J=2.0 Hz,1H) ;" C NMR (100 Hz, DMSO-d, ), §:18.857,24. 884 ,31.551,35.861,115.093,115.936,
122.589,125. 044 ,125. 820, 126. 743, 127. 135, 127. 883 ,129. 480, 132. 377, 134. 299, 138. 631, 145. 382,
146. 786 ,148. 971 ,149. 830 ,155. 260 ; EI-MS :m/z:371. 7,
1.2.5 s Ldgsa 1500 mL = RS, A 3-556-6-(4-Z M BEmb g ) -N-"T JLrkmk 1.8 ¢
(5 mmol) F1 200 mL L, ARG, A Pd/C AL 0.2 o, B2 N 7 mL K5 (85% ) , TLC
BRSO, SO SE 4, e AT, Bk 4 A (g B (VIR TR ) - V(A hiEE) =1:1) , =P R &
PR 45 0 A LI AR 1.2 g, 7”3 70. 6% 455 158.3 ~159.2 C

FT-IR,o/cm ™' ;1492 1558 ,1626,2926, 2953, 3023, 3349, 3405 ;' HNMR (400 MHz, DMSO-d, ) , §:
0.96(t,/=7.2 Hz,3H) ,1.35 ~1.45(m,2H) ,1.81 ~1.89(m,2H) ,3.33(s,2H) ,4.26(t,] =7.2 Hz,
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2H),6.95(d,J=8.4 Hz,1H),7.02(d,J =16 Hz,1H) ,7.25(d,J =8.8 Hz,1H),7.35(d,J =8.4 Hz,
1H),7.40(d,J=5.2 Hz,2H) ,7.47(s,1H) ,7.51(d,J =16.4 Hz,1H),7.66(d,J =8.4 Hz,1H),8. 16
(s,1H),8.58(d,J=4.8 Hz,2H) ;13C NMR ( 100 Hz, DMSO-d; ) ,5:13.714,19.766,30. 794 ,42. 047,
103.957,109. 268 ,109. 861, 115. 346, 119. 476, 120. 403 ,121. 989, 122. 050, 122. 783, 124. 246 ,125. 963 ,
133.573,134. 364 ,140. 538 ,142. 005,145. 068 ,149. 881 ; EI-MS.:m/z.342. 4,
2 FR5108
2.1 &Y LMZITRER

s R A R R B A LML A AT BOR UL HE IR R R A TR RS LS
5 T M TR e PRIy B 5 o ke S AL, A AL B, 4~ 2 K TR e 006 7K 2 S B, & R
T HA D-m-A Z5F B RIRAT A= ) 3 FE-6-(2-(4-MERESRE ) L 4L ) -9- T FEmRme (L) o Mk g i 2o RUEE ()
J7 2% 5 R 2 , — 7 TN T AR TG , 53— T R B A IO R U T LA
T 4 B TGO A R L) 4 78 2P VAR I/ T LG TR O 2 T L
5 LT LSRRI R P, K TR S T 46 B 5 2 2 TR 1) 46 1 3 S5 203, 72 0 s b 3
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Fig. 1 UV-Vis and FL spectra of compound L in different solvents(¢ =1 x 10 "> mol/L). Photographs of compound
L taken under UV illumination(365 nm) in different solvents, from left to right: (@) cyclohexane, (b)toluene, (c¢)

chloroform, (d)ethyl acetate, (e)tetrahydrofuran, (f)dichloromethane, (g)DMF and (k) acetonitrile
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FA WG 3 1 R S U — R B S B R T £
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VORI S H BE \ DME | OJf , M7 2l T 54T, S5 R AN 1B, W 1C s AESAMTOE T,
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Table 1 Optical transitions of compound L in different solvents

Solvent Af A/ nm A/ 0M 1000Aw/cm ! D,/ %
Cyclohexane ~0 366 454 5295.9 18.4
Toluene 0.014 371 471 5722.7 19.4
Chloroform 0.149 371 518 7649.1 9.0
Ethyl acetate 0.201 372 537 8259.7 4.9
Tetrahydrofuran 0.210 379 536 7728.5 1.9
Dichloromethane 0.218 376 536 7939.0 1.8
DMF 0.275 386 n. d. N/A ~0
Acetonitril 0.396 385 n. d. N/A ~0
Abbreviations : A ,;, = absorption maximum, A, =emission maximum [ measured by exciting the solutions( concentration = 10 wmol/L) at their
absorption maxima. ], @, = fluorescence quantum yield [ quinine sulfate as standard( @, =54.6% , 0. 05 mol/L sulfuric acid) ], and n. d. =not

detectable( signal is too weak to be accurately determined) .
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Fig.3 Energy levels of HOMO and LUMO, energy gaps, and cloud distributions of compound L
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Synthesis and Properties of 3-Amino-9-butyl-6-
(2-( pyridin-4-yl ) vinyl ) -carbazole

ZHANG Ping"", LIU Jie", HUANG Jianyan", YANG Jiaxiang""
(“College of Chemistry and Chemical Engineering ,Anhui University , Hefei 230039 ; China ;
* Department of Chemistry ,Anhui Science and Technolgy University , Fengyang 233100 ; China )

Abstract A novel donor-mr-acceptor ( D-w-A) type carbazole derivative (L) was designed and synthesized
through alkylation, nitration, iodination, Heck cross-coupling reaction and hydrazine hydrate reduction
reaction of carbazole. Compound L was characterized by FT-IR, '"H NMR, “C NMR and MS. The optical ,
electrochemical properties and electronic cloud distribution of compound L were preliminarily studied by means
of UV-Vis absorption spectra, fluorescent emission spectra, cyclic voltammogram and theoretical calculation.
The results revealed that UV-Vis absorption and fluorescence spectra of compound L red-shifted with the
increasing solvent polarity.

Keywords carbazole derivative, structural characterization, optical properties
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