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Fl) ;Perkin Elmer DSC-7 I 22 /R FAH i AL (3£ [F Perkin Elmer 23 F]) | F+ IR I H 10 °C/min, N,
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H]) ;UV-1650PC BVELHb-1] WA RE T ( H AR Shimadzu 23 7] ) 5 F-4500 585643 66 B 1 ( H A H A7
T 5 X S AU RO R R v BEA BRAE S I ] A0 4 60 2 5 ( BSRF ) TW2A /)Ny SRS i 11 [ 30 30 T
KIFINEE AR89 3C2 X-ray I, 45 ; 764K Material Studio 4.3 H 47 Corey-Pauling-Koltun ( CPK)
IR BRI,
1.2 RREFFERMR

Z WIEMNADEO G F 778 &9, 10-X (AR L HREL) BAENARMED ;1 emx1 em 135 H A L, 76 AR
T3] 8 25 A2 TS 3000 A o 0 YRR s A 400 0 R V) 2 D DI i BT 180 T 45 I D O i I B S AN T
[l 200 ~700 nm;#ERAE Ey =3 nm, BHAE E, =3 nm; B 585 5 W8] . 1 3l R . Pk
1.3 ZRIE

FIARIEE 1 1(9,10-30- (%) - (AL 45 = & T4k ) A3k L BRIE) B0 1 & MU 2 Scheme 1 7
No

BRYARYERY) a ARYARYARY/ b /T N/ N/ \/
HO O O O sO O O O I (6] (@] (0] 0
2 3
B c N, ;—2 . d —
T O Br —/Sl = ;\ /; ——Si— H— ;\ /; ——H
4 5

Scheme 1 Synthetic route of the compound 1
Reagents and conditions: (a) TsCl, pyridine, CH,Cl, ,r. t. ,12 h; (b)4-Iodophenol, K,CO,, CH,CN, refluxing,24 h;
(¢) Trimethylsilylacetylene , Cul,Pd( PPh, ), , toluene , NEt, ,refluxing,48 h; (d)10% KOH,CH,OH, THF , refluxing,
2 h; (e)Cul,Pd(PPh;),,THF,NEL, ,refluxing,48 h

1.3.1 AW 2( VTR 4% = C Bt P RS 696 IRk 12] ikl ., T 250 mL H
FUHL AR = 2 B H (5. 00 g,30. 45 mmol ) Fll TsC1(9. 28 g,48. 72 mmol ) FH 50 mIL 5 H ke i, hin
AMERE (15 mL,152. 50 mmol ) , ZEHIEFE 12 h, 7K (30 mL) 4kZe4i+E 2 h, F 12 mol/L # £ @ rf #1
F pH<7, I OH S Be 21, ToK MeSO, g, ShuE , ve e Jo ML=y i AE ik etk 1744k, LA 2
MR LR VEVE IR, 15 21 8 (R 8. 20 ¢, 7 88% , "H NMR (300 MHz,CDCl,),8:7.73(d,J=8.3 Hz,
2H,Ar),7.33(d,J=8.3 Hz,2H, Ar),4.07 (t, J=4.8 Hz,2H, OCH,CH,080,),3.42 ~3.85 (m,
36H,CH,( OCH,CH, ),0CH,CH,08S0,) ,3.28(s,3H,0CH,) ,2. 38(s,3H, CH,phenyl ) ,

1.3.2 Ao 3(sf-m-(FRAZH =28 K) R) e96om  FEIESCHR] 12 ] Ikl fad i i
FREP LS HE) (0. 48 g,2. 42 mmol) FIALAH) 2(0.70 g,2.20 mmol) IFT 30 mL ZJiE, [B137 24 h, g,
UEWR R A 5 /K BE , TR CERAHL, JooK MgSO, T4 il , Ve i Jo ML iy AL (B i A alidk, LR &
s VeI , 75 207 3 AR 0. 68 g, 7% 85% , '"H NMR (300 MHz,CDCl;) ,8:7.52(d,J=8.4 Hz,2H,
Ar) ,6.68(d,J=8.4 Hz,2H, Ar),4.08 (t, ] =4.6 Hz,2H,phenylOCH,CH,0),3.84 (t,J=4.6 Hz,
2H, phenylOCH,CH,0) ,3. 53 ~3.71 (m,8H, phenylOCH,CH,0( CH,CH,0),CH,) ,3. 37(s,3H,0CH,) ,
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1.3.3 A4 4(9,10-3-( =W ekt k) 8) A5 5(9,10-3- Tt A B) 694 M CHR[ 13 ]
Ji k&, kA 4" H NMR (300 MHz,CDCL,) ,6:8.57(dd,J=6.6,3.0 Hz,4H,Ar) ,7.59(dd,J=6.6,
3.3 Hz,4H,Ar) ,0.43(s,18H,SiCH,) ,

k&% 5.'"H NMR (300 MHz, CDCL, ), 6:8.61 (dd, J=6.6,3.0 Hz,4H, Ar),7.62 (dd, J =
6.6,3.3 Hz,4H,Ar) ,4.07(s,2H, C=C—H)
1.3.4 A& 1 894w T 100 mL B LG9 3(0.51 g,1.38 mmol) FIALG ) 5(0. 15
2,0.66 mmol) ff] 20 mL ¥l THF %%, A 15 mL = 2 i, i EH 255 58 A N, <, A B4k I 4/
(5.00 mg,0.02 mmol) , P ( =KL ) 41 (8. 00 mg,0. 01 mmol) , KL E 435, 76 N, AR T EEG [0
TN 48 h, 245 RIS EN B0, I N Rk 46 Ja K Uk, R R A B, JoK MgSO, 48, flilg , g
W4 Je R = ) TR I e i ik it A T 4tk AL V( ZTR TR V(W ke) 1 =1 3 IRAWAEVEN K , 15 5
LI ER 0.22 g, 77 % 42% , "H NMR (300 MHz, CDCL, ) ,8:8.68 (dd,J=6.6,3.2 Hz,4H, Ar),7. 68
(d,J=8.8 Hz,4H,Ar),7.63(dd,J=6.6,3.2 Hz,4H,Ar) ,7.00(d,/=8.8 Hz,4H Ar) ,4.20(t,/=4.6
Hz, 4H,2phenylOCH,CH,0 ), 3.90 (t, J = 4.6 Hz, 4H 2phenylOCH,CH,0 ), 3.54 ~ 3.79 ( m,
16H ,2phenylOCH,CH,0( CH,CH,0),CH,) ,3.39(s,6H,20CH,) ;*C NMR (75 MHz, CDCl,),5:159.2,
133.1,132.0,127.3,126.6,118.4,115.8,114.9,102.5,85.4,71.9,70.9,70.7,70. 6 ,69.7,67.6,59. 1;
MALDI-TOF-MS m/z(M)* 702,
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Fig.3  Optical polarized micrograph of the texture ( X40) of compound 1 in the process of cooling (A), X-ray
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scattering pattern at 80 °C (B), schematic representation for the formation of SmA phase in the solid state( C)
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Table 1 B band absorption of compound 1 in different solvents

Solvent Carbon tetrachloride Benzene Trichloromethane Tetrahydrofuran Dichloromethane Acetonitrile

A /M 449,470 451, 470 447, 471 448 ,471 448 ,472 443,469

B B RAI BN 488 nm FEAEAT R U6, i T2 5 BB AR AT WO DX, FERR R, ATHR AT
PAIMEZE RS 5O0 (WA 4 460 K) . AR RSO, 18 W PR IHE s 7Ot R ROt
FEUR D CIR B SOOERE AR N A WBOE TS LIRS Xk B T T RSB, PO 777 % @, &
WA G W AOLRE N B — DR LS, RS IEIE THEY) 1 BZO6E 177, S8 >R 9,10-
LRI LRI ) BN D CARUED), FIREFCHI AL ¢ = 1x107° mol/L MY EF CLBE I, oot i T /=R h
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Table 2 Spectrum parameters of compound 1 in different solvents

Solvent A /um Az /om Az /mm Av/em™ @,

Carbon tetrachloride 470 485 472 660 0.41
Benzene 470 487 472 740 0.66
Trichloromethane 471 488 474 740 0.74
Tetrahydrofuran 471 488 473 740 0.66
Dichloromethane 472 488 473 700 0.50
Acetonitrile 469 486 471 750 0.49
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Synthesis, Self-Assembly and Spectroscopic Analysis of
9,10-Bis( (4-(2-(2-(2-methoxyethoxy ) ethoxy )
ethoxy ) phenyl ) ethynyl ) anthracene

JIN Guangri®, ZHU Jikai*, ZHONG Keli’, CHEN Tie", JIN Longyi""
(“Department of Chemisiry ,College of Science ,Yanbian University ,and Key Laboratory for
Organism Resources of the Changbai Mountain and Functional Molecules ,
Ministry of Education ,Yanbian University , Yanji, Jilin 133002 , China ;
"Food Safety Key Lab of Liaoning Province , Engineering and Technology Research
Center of Food Preservation , Processing and Safety Conirol of Liaoning Province ,College of
Chemistry , Chemical Engineering and Food Safety ,Bohai University , Jinzhou , Liaoning 121013, China )

Abstract 9, 10-Bis ( (4-(2-(2-(2-methoxyethoxy ) ethoxy ) ethoxy ) phenyl ) ethynyl ) anthracene (1) was
synthesized by Sonogashira coupling. Its structure was characterized by 'H NMR and MALDI-TOF mass
spectroscopy. The self-assembling behavior of compound 1 was investigated by means of differential scanning
calorimetry ( DSC) , thermal polarized optical microscopy(POM) , and small-angle X-ray scattering( SAXS) at
the bulk state. Compound 1 self-assembled into smectic A phase (SmA ) in the solid state. Spectroscopic
analysis suggested that compound 1 inherited the characteristic of high fluorescence quantum yield (®,) of
disubstituted anthracenes. The title compound 1 is a kind of photoluminescence materials with good
performance.

Keywords self-assembly; anthracene ; fluorescence quantum yield; smectic A phase ; Sonogashira coupling

reaction
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