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Synthesis and Properties of Alkoxy-Bridged Triphenylene and
Perylene Monoimide Diesters Dyads

Kong, Xiangfei” Liu, Peng® Wang, Guixia™* Xia, Liting” Dai, Shengping*
Su, Jian® Liao, Peihai* Liu, Zheng" Mu, Linping™*”
(“ College of Chemistry and Bioengineering, Guilin University of Technology, Guilin 541004)
(® School of Physics and Information Engineering, Shanxi Normal University, Linfen 041004)

Abstract Columnar discotic liquid crystals have high charge carrier mobility, and donor-bridge-accepter-based supra-mole-
cular compounds have photoinduced intramolecular electron transfer behavior. In order to make the organic materials possess
these two performances, dyads composed of hexaalkoxy triphenylene unit and perylene monoimide diesters unit were prepared
in this work. In the dyads, the flexible alkoxys were used as bridges, the triphenylene units having six electron-donating alkoxy
tails acted as electron donors, and the perylene monoimide diesters units having four electron-withdrawing carbonyls acted as
electron acceptors. Their structures were established by proton nuclear magnetic resonance (‘"H NMR), infrared spectroscopy
(IR), mass spectrometry (MS) and elemental analysis (EA). The photophysical properties were characterized by means of
UV-Vis absorption spectroscopy and fluorescence spectroscopy. The results showed that in dilute dichloromethane solutions
the absorbance strength of these dyads was the sum of that of their monomers, hexakishexyloxy triphenylene (HAT6) and
N-hexyl-perylene monoimide dihexyl esters (PMD6), and not interfered by the length of flexible bridges. When excited at 475
nm, the strength of the fluorescence of the dyads decreased when the spacers shortened from dodecyloxy, decyloxy, hexyloxy
to ethoxy groups. Actually, when the spacer was ethoxy group, the fluorescence of the dyad was almost quenched completely.
This is attributed to the photoinduced electron transfer properties (PET) between the donor and acceptor units. When excited at
280 nm, the strength of the fluorescence of the triphenylene units also became weaker when the spacers shortened from do-
decyloxy to ethanyloxy. At the same time, the strength of the fluorescence of the perylene units became stronger. This is at-
tributed to energy transfer from the triphenylene unit to the perylene unit. In addition, their liquid crystalline properties have
been studied by polarized optical microscopy (POM) and differential scanning calorimetry (DSC). The results demonstrated
that when the spacers were decyloxy and dodecyloxy the dyads possessed columnar liquid crystal behavior in the heating cir-
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cle, while in the cooling circle only the dyad bearing the dodecyloxy spacer showed mesophase; and dyads bridged by the hex-

yloxy or ethanyloxy did not show liquid crystal properties in the heating or cooling circle. Electronic energy levels of tri-

phenylene and perylene units of the dyads measured by cyclic voltammetry (CV) are almost the same as that of HAT6 and

PMD6, respectively. In conclusion, these dyads have the potential application in the organic photovoltaic field.

Keywords discotic liquid crystal; triphenylene; perylene monoimide diester; dyad; photoinduced electron transfer
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# 1 L&Y HAT6, PMD6 il TP6-C,-PMIBE () HOMO #
LUMO g2

Table 1 The HOMO and LOMO energy level of HAT6, PMD6
and TP6-C,-PMIBE

Compd. EYy /N HOMO‘eV Egd/eV LUMO/eV
HAT6 1.08¢ —5.28 3.40 —1.88
PMD6 1.75¢ —5.95 2.30 —3.65

1.14¢ —5.34 3.40 —1.94
TP6-C,-PMIBE 1.73" —5.93 2.30 —3.63

© 2016 Chinese Chemical Society & SIOC, CAS

“ First potentials vs. AgCl/Ag (glassy carbon working electrode); ” second
potentials vs. AgCl/Ag; ° calculated based on Ef); of ferrocene/ferrocenium
as internal standard ( E3 of ferrocene /ferrocenium in CH;CN was 0.60 V
vs. AgCl/Ag and set equal 4.80 eV); “based on onset of longest wavelength
absorption in solution.
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Figure 4 Fluorescence emission spectrum of PMD6, TP6-C,-
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L™, the wavelength of the exciting light is 475 nm)
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Figure 5 Schematic representation of the photoinduced intra-
molecular electron transfer (PET) of compounds TP6-C,- PMIBE
(n=2,6,10and 12)
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KA 5 B B NIR LDt ) AR AE L) 157 C I 8 e iEik,
AR B [ PR, FRIRIN IZIRIREL) 97 Tl
[, 2% W% A0 A P 75 0 #4800 B3R Tok A v 24 8 Y
Ji. AR NI A &Y TP6-Ce-PMIBE £
85 “CH HH I — AR R, T A FL 5 — AN PR IR A Hh
A IUBCEAE. 5 xR POM S5 R B, fEIn#
BA BRI R BNRL O AR AEL) 88 CIt e EltE LNy
B 0 [F PR RV, PR IS A2 A DR 2% 1) (R R P o —
HAER. XUV ERA RSB RTE. KEw
TP6-Co-PMIBE 7£ 55— MINHAIEIAH, 25T 64 M
127 CIR H I A IR e, 7258 — AN B IRE A, T
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121 CHA —ANEE, FH POM #BEATII, oAt
G E BRI SAREL 50 CHRITFEEIELL, BB 4K
ELA T S R A, B AR 2R B R PR R, 4
S I AR IR (XU S R AE 2 129 C B 58 AT R
PR PELY 121 °C B XTS5 B P o3 2T B, (HL kS
ZALA Y ERRARAR g [ AR, 824 R LE R v
BT, TEINAEIE S 2 AR — B (S, 14k
G 20 A ARAR R SRR I AR R 5 (] 9a). IXFR
HI1b &%) TP6-C,(-PMIBE A B AR AREGH it 75 I 3R
L ARAR BRIV S8 PR . (LB TP6-C,-PMIBE
S —NNPIEFR T 73 1 112 CH PR,
TESE—NBERIEFR T T 100 A 63 C HILHA B,
POM M 45 R BoR, IR BRI RIRTEL) 54 CRFFUG
WAk, 3B AR B EAT LT S I R A, TR I R
fm TR, 4k S BGRA B XU S BRAE L) 113 °C 58
A BRIRETAEZ) 101 °C B YA LT 5 2 Jok 7 3
HEL, PRI, SE R ZYRTE 60 CHY
B, RUIZA YN ARG, fEINAEE R M2
JE B REIRE] 100 °C, %A 5 I HARAR A 1
PR IR T € 5a 2R (B 9b).

2 g

AT &5 etk &9 TP6-C,-PMIBE (n=2, 6, 10
F12), bR A K BRI, T R 2 R A4
N 2 B 6 BHZ T n AR W R e S A Y
KRN, WA 10 1% oo &Y el
A K EEARSE N, 243 AN O 12 1% 0t
AW NI AR . A E AT R R, 1%
JCA G R R A B G R LT BE 43 il 6T L B BT
(P RE G dE AR — S I SR Ah AT eI, R ISR
PR B 10K 0 — 0 B A W S Ve 1 e R K B R
mel, T H = oo S VIR B D R I JE B T AT S B
P — LR R T E A S X IR A8 P e R, L g i
KR FEAAL. X2 T, M Ak 5
TFIRILL o Sz M5 2R F S 80 ARSI S . Mridedse
FEFER G — CERRI N JE 7 EER R A . MEm )
POCRFCIER I, FHEKAN 475 nm 0] WGk IE

BRIV G CRRSLITI, AR E T AR IR AR BT 2 (8] AR
JeFE SR TR, — I & YR SO6R T L ik
PMD6 1955, HEEE MR 104 6 i 1 A2 R Tk
SN XA AT TS e B R I B AR AT
Fe. BTN 280 nm VS AMEHOR I, E2IFIEHIT
ANFERRIE % — TR fR e 2 18] A E AR R RE R e i, —
TEACE PRI IR ITCH 2Ot LK HAT6 (1)
59, HBEHE A L IR A2 R RE B A TR TR I . 1K
FELR AT Forster WAERERF A BIRHEAT iR, [RIINY,
AEIR % — Qs e 5 IR R oT 2 W A S
HLFHRS, AR TE H i — CUlE R IT 5 i L
EEEEEAC L AR R TR R Y. XA T il ST
FERBIVERT, 255 HRARBDIRB S B i T IE e R
Mk, A BT mA VDGR a I PERE, IS
F2 BRI A — e A & W AR D WL S AR A R

3 IERST
31 RFIRALEE

JF %% Agilent 6400 Series 5 #E A% (ESI ¥§); IR %
F VECTOR 22 {8 BLH- AR 2T M6 A (KBr JE ), J6E
43H1 %M Thermo Flash EA 1112 JoE M GHEATIIE;
& RUCRH XTS AU 500 G AT I ; DSC B #Ay
HT4X (Thermal Analysis Q100)J5E; i)' &5 i) I B 55
i Olympus THMS600 fhi A il e ; e 2 2
PEREEH HITACHI F-4600 767 G347 2 [ 77
& W%, TP6-C,-PMIBE (n=2, 6, 10 Al 12)F1 HATS6,
PMD6 FIREHIAN 1X10°° moleL™']; Ak TAEuER
54 Filg R4 CHIT60E.

&P 1~3 (6 AL SCHR[42, 43], 10~12 15 A
TLSCHR[44], BARALEY) HAT6 H4 0 SCik[45], FEDY
R DU LU (8) B & B L SCHR[46], JEERET — R — ClE
(9) BIA BLSCHER[47].

32 BRFESFEIE
32,1 2+(w-R+ I E3)-3,6,7,10,11- BT ALK HF
3E (4) 89 & %

BT, BALEY 3 (1.18 g, 1.58 mmol). 1,12-

£2 1AW TP6-C,-PMIBE (n=2, 6, 10 F1 12) /)0 5 M J5i
Table 2 Thermotropic properties of compounds TP6-C,-PMIBE (n=2, 6, 10 and 12)

FREEAS U 5 B/ C ANIS A [AH (Jog )]

n

B— IR B — IR FER
2 Cry 156 (20.3) Iso Iso 99 (10.7) Cry
6 Cry 85 (22.9) Iso —
10 Cry 64 (21.4) Col 127 (4.3) Iso Iso 121 (2.6) Cry
12 Cry 73 (17.9) Col 113 (3.0) Iso Iso 100 (1.23) Col 62 (4.4) Cry

“Cry, crystal; Col, columnar phase; Iso, isotropic liquid.
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TR TE(2.60 g, 7.92 mmol). FEALE0.31 g, 5.54
mmol) A& P4 T FEIR1CE2(0.26 g, 0.79 mmol) I A 2 — & H
$e(12.0 mL)FIZK(6.5 mL)H, =il FHPE 24 h. BE
FIKZEHL, ToKBRBRAA T A HUZ, TR TRER 257,
FH 7= 4 PR B AR AR A (Ve B VA ) - (TR &
fig)=40 : 1]. 24 EEIRE 4K (1.46 g, 93%). m.p.
33~34 C; '"H NMR (400 MHz, CDCl;) 0: 7.84 (s, 6H),
423 (t, J=6.8 Hz, 12H), 3.40 (t, J=6.8 Hz, 2H), 2.03~
1.76 (m, 14H), 1.64~1.50 (m, 12H), 1.47~1.20 (m, 34H),
0.93 (t, J=6.8 Hz, 15H); IR (KBr) v: 2930 (C—H), 2850
(C—H), 1390, 1260 (C—O0), 1050, 925, 836, 720 cm ™.
322 2-(12- 4R K = ¥ Bt & e A + = & A
#£)-3,6,7,10,11- 5T A K F3E(5) 49 & %

BAGYF, KBLEY 4 (0.50 g, 0.50mmol). 4EF
TR (0,12 g, 0.66 mmol). AL ET(16.7mg, 0.10
mmol)Fl N,N-—F & FIfEf%(DMF, 5.0 mL)IMAKEHEF,
FHZZE 100 °C, HEFEEI 24 h. AEERR, WEYH
IKEEL. T/AKBBRN T RANLZ, BT 28 TR 2951,
=P R AESR AL [ B M V(LR LIR) © V(A Tk)
=1 :30], 19309 % AR K051 g 95%). mp. 62~
63 ‘C; '"H NMR (CDCl;, 300 MHz) 6: 7.84~7.81 (m,
8H), 7.71~7.69 (m, 2H), 4.25~4.20 (m, 12H), 3.63 (t,
J=6.8 Hz, 2H), 1.99~1.90 (m, 12H), 1.67~1.33 (m,
48H), 0.96~0.91 (m, 1H); IR (KBr) v: 2927 (C—H), 2850
(C—H), 1773 (C=0), 1709 (C=0), 1616 (C—0O), 1517,
1467, 1438, 1387, 1261, 1174, 1050, 1024, 922, 835, 600
cm .

323 2-(12-A A+ = # %)-3,6,7,10,11- 2T A&
F 7 3E(6) 89 &

&Y 5 (0.51 g, 0.48 mmol)¥ T #H ZBE(3.00
mL), FINAKEB85%) (9.00 mL), hi#kEyE 2 h. ¥
WA IR, REVWHKER, KRB TERAIZ,
IR ZE TR 00, M= R IR AR SR SB[ (=
AHE) D M(FEH)=15: 1], BRI AMEIKO036 g
81%). HAM MM, 40 CHIME, 52 CiEsE. 'H NMR
(CDCls, 300 MHz) &: 7.83 (s, 6H), 4.26~4.17 (m, 12H),
2.65 (t, J=6.8 Hz, 2H), 2.00~1.90 (m, 12H), 1.66~1.32
(m, 48H), 0.94 (t, J=6.8 Hz, 15H); IR (KBr) v: 3451
(NH,), 3320 (NH,), 2924 (C—H), 2854 (C—H), 1618,
1516, 1467, 1439, 1386, 1263 (C—O0), 1175, 1066, 1030,
837,726 cm .

3.2.4 TP6-C,-PMIBE (n=2, 6, 10 #= 12)449 &%,

Iy A 6,10, 11 B 12 (0.40 mmol). 1542 9
(0.19 g, 0.31 mmol) FIBKME(1.50 g) I B e,
130 CHEFEFEIA 5 he WE/KBEEBR ZmkmE. N &0
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b, ZWIKAER 3 K, 7rEAVZE, JRE 2R 2057,
FH =) RE AR S A (R (& b)) - V(i
BK)=6 : 1], £33 Ok K.

TP6-C,-PMIBE (13): 72 65%. 'H NMR (500 MHz,
CDCLy) d: 8.43 (d, J=8.0 Hz, 2H), 8.23 (d, J=8.0 Hz,
2H), 8.16 (d, J=8.0 Hz, 2H), 8.05 (d, J=8.0 Hz, 2H), 8.00
(s, 1H), 7.80 (s, 1H), 7.60 (s, 1H), 7.58 (s, 1H), 7.45 (s,
2H), 4.77~4.70 (m, 4H), 4.38~4.30 (m, 6H), 4.17~4.07
(m, 8H), 1.92~1.83 (m, 14H), 1.56~1.31 (m, 42H),
0.95~0.86 (m, 21H); IR (KBr) v: 2955 (C—H), 2860
(C—H), 1716 (C=0), 1695 (C=0), 1262 (C—O), 1168,
1042, 842, 805, 747 cm ™ '; MS (ESI) m/z: 1370.70 [M+
Na+]. Anal. caled for CggHooNO;, C 76.58, H 8.15, N
1.04; found C 76.42, H 8.10, N 1.17.

TP6-C¢-PMIBE (14): 7% 55%. '"H NMR (500 MHz,
CDCly) d: 8.32 (d, J=8.0 Hz, 2H), 8.07~8.05 (m, 4H),
7.89 (d, J=8.0 Hz, 2H), 7.565 (s, 1H), 7.55 (s, 1H), 7.54
(s, 1H), 7.51 (s, 1H), 7.50 (s, 1H), 7.47 (s, 1H), 4.27 (t, J=
7.0 Hz, 4H), 4.18~4.03(m, 14H), 1.91~1.74 (m, 18H),
1.64~1.48 (m, 16H), 1.41~1.29 (m, 30H), 0.88~0.84
(m, 21H); IR (KBr) v: 2930 (C—H), 2858 (C—H), 1715
(C=0), 1693 (C=0), 1263 (C—O), 1170, 1038, 839,
805, 748 cm™'; MS (ESI) m/z: 1426.90 [M+Na']. Anal.
calcd for CooH;;7NO;, C 76.94, H 8.39, N 1.00; found C
76.88, H 8.41, N 1.14.

TP6-C,-PMIBE (15): %% 65%. 'H NMR (500
MHz, CDCl;) d: 8.35 (d, J=8.0 Hz, 2H), 8.19~8.15 (m,
4H), 7.95 (d, J=8.0 Hz, 2H), 7.62 (s, 1H), 7.59 (s, 1H),
7.58 (s, 1H), 7.56 (s, 1H), 7.48 (s, 1H), 7.47 (s, 1H), 4.27
(t, J=7.0 Hz, 4H), 4.14~4.09 (m, 8H), 4.05~4.01 (m,
6H), 1.88~1.68 (m, 18H), 1.50~1.48 (m, 10H), 1.47~
1.29 (m, 44H), 0.89~0.84 (m, 21H); IR (KBr) v: 2954
(C—H), 2928 (C—H), 1714 (C=0), 1693 (C=0), 1262
(C—O0), 1170, 1038, 838, 805, 748 cm '; MS (ESI) m/z:
1483.00 [M+Na']. Anal. caled for CosH »sNO;, C 77.28,
H 8.62, N 0.96; found C 77.15, H 8.65, N 1.07;

TP6-C,-PMIBE (16): /=% 88%. 'H NMR (500
MHz, CDCLy) d: 8.38 (d, J=8.0 Hz, 2H), 8.21~8.17 (m,
4H), 7.96 (d, J=8.0 Hz, 2H), 7.64 (s, 1H), 7.63 (s, 2H),
7.61 (s, 1H), 7.54 (s, 2H), 4.27 (t, J=7.0 Hz, 4H), 4.14~
4.05 (m, 14H), 1.89~1.81 (m, 12H), 1.77~1.66 (m, 6H),
1.50~1.47 (m, 10H), 1.33~1.29 (m, 48H), 0.88~0.83
(m, 21H); C NMR (75 MHz, CDCL;) d: 168.30, 163.41,
148.75, 135.00, 131.98, 131.62, 130.92, 130.17, 129.05,
128.82, 125.65, 123.33, 122.30, 121.92, 121.50, 113.20,
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69.61, 69.50, 65.86, 31.76, 31.74, 31.57, 29.44, 29.33,
29.25, 29.15, 29.07, 28.59, 27.12, 26.10, 25.91, 25.90,
25.89, 25.72, 22.71, 22.61, 14.13, 14.11, 14.08; IR (KBr)
v: 2926 (C—H), 2855 (C—H), 1714 (C=0), 1692 (C=
0), 1260 (C—O0), 1170, 1060, 1038, 839, 805, 748 1.07
cm '; MS (ESI) m/z: 1510.90 [M+Na"]. Anal. calcd for
CosH120NO, C 77.43, H 8.73, N 0.94; found C 77.15, H
8.65, N.

3.2.5 444 PMD6 6945k

BALEY 9 (0.32 g, 0.55 mmol). 1E Zf%(0.07 g, 0.69
mmol). JC/KEEEREE(0.01 g, 0.06 mmol)FIHEMK4 mL)JH
NIRRT, 140 CHEFERIR 5 h. AR =EE,
BN 20 mL Jo/K 8, A RN, o a8
R =W, ) R e AR AR 2B RV (S
Be) L VCRHE)=2 1], BRLEREEO0.12 g, 33 %).
m.p. 190~191 “C; 'H NMR (500 MHz, CDCl;) J: 8.48
(d, J=8.0 Hz, 2H), 8.27 (t, J=8.0 Hz, 4H), 8.04 (d, J=8.0
Hz, 2H), 4.37 (t, J=7.0 Hz, 4H), 4.19 (t, J=7.0 Hz, 2H),
1.87~1.75 (m, 6H), 1.50~1.38 (m, 18H), 0.95~0.92 (m,
9H); “C NMR (75 MHz, CDCly) o: 168.28, 163.54,
135.34, 132.05, 131.86, 131.29, 130.31, 129.18, 122.55,
122.09, 121.76, 65.91, 40.60, 31.60, 31.54, 28.56, 28.09,
26.86, 25.70, 22.62, 22.59, 14.12, 14.07; IR (KBr) v: 3444,
3130, 2930 (C—H), 2860 (C—H), 1715 (C=0, HgHr),
1690 (C=0, BEEHEA), 1360, 1265 (C—O0), 1170,
1100, 1080, 748 cm .

3.3 fEIMRRXE

FEL Ak 22T F et R = AR 2Rl AR AR
FTEE S B Fa b, BB AN 2 Bk, Sk
JAR-FACEL AR, R DU T 2 N U R A v SRRl
f, Tl 0.1 mol/L ) LISV A . AR IiE ) 103
mol/L FHERVETR, IR 7E Bk FE AR b s F. skt
SNE AR 2 RGP AR BALERE A 50
mVes . R EE A AR, 7E I e i 3R
AgClAg HIFAIY 0.60 4R, 3 HOMO REZHUE 4.80
eV AT

4 B A1 B} (Supporting Information) i 2% 7= ¥ Fll i 43
FrIAMA ) TH NMR Sl ISl af DL 2 A F) 3k
(http://sioc-journal.cn/) . N K.

References
[1] Chandrasekhar, S.; Sadashiva, B. K.; Suresh, K. A. Pramana 1977,
9,471.
[2] Bushby, R. J.; Lozman, O. R. Curr. Opin. Colloid Interface Sci.
2002, 7, 343.

Chin. J. Org. Chem. 2016, 36, 1325~1334

(8]

(9]

[10]
[11]

[12]

[13]

[14]

[15]

(1e]

[17]

[18]
[19]
[20]

[21]

[22]

[23]

[24]

[25]
[26]

[27]

[28]

[29]
[30]

© 2016 Chinese Chemical Society & SIOC, CAS

Kumar, S. Lig. Cryst. 2004, 31, 1037.

Kumar, S. Lig. Cryst. 2013, 40, 1769.

Tschierske, C. Angew. Chem., Int. Ed. 2013, 52, 8828.

Laschat, S.; Baro, A.; Steinke, N.; Giesselmann, F.; Hagele, C.;
Scalia, G.; Judele, R.; Kapatsina, E.; Sauer, S.; Schreivogel, A.;
Tosoni, M. Angew. Chem., Int. Ed. 2007, 46, 4832.

Bushby, R. J.; Lozman, O. R. Curr. Opin. Solid State Mater. Sci.
2002, 6, 569.

Haverkate, L. A.; Zbiri, M.; Johnson, M. R.; Deme, B. J. Phys
Chem. B. 2011, 115, 13809.

Craats, A. M.; Warman, J. M.; Fechtenk, A.; Brand, J. D.; Harbi-
son, M. A.; Mullen, K. Adv. Mater 1999, 11, 1469.

Seguy, 1.; Destruel, P.; Bock, H. Synth. Met. 2000, /11~112,15.
Schmidt-Mende, L.; Fechtenkotter, A.; Mullen, K.; Moons, E.;
Friend, R. H.; MacKenzie, J. D. Science 2001, 293, 1119.

Pisula, W.; Menon, A.; Stepputat, M.; Lieberwirth, 1.; Kolb, U.;
Tracz, A.; Sirringhaus, H.; Pakula, T.; Mullen, K. Adv. Mater.
2005, 17, 634.

Cammidge, A. N.; Bushby, R. J. Handbook of Liquid Crystals, Vol.
2B, Eds.: Demus, D.; Goodby, J. W.; Gray, G. W.; Spiess, H.-W.;
Vill, V., Wiley-VCH, Weinheim, 1998, pp. 693~833.

Mao, H.; He, Z.; Zhang, C. Chin. J. Org. Chem. 2006, 26, 413 (in
Chinese).

CBHAE, (ER, KEF, AHULE, 2006, 26,413.)

Li, J.; He, Z.; Xu, M.; Kong, X.; Zhang, C. Chin. J. Org. Chem.
2010, 30, 590 (in Chinese).

CRIRM, ISR, WFEL LK, 5REFH, AaE, 2010, 30,
590.)

Ma, X.; Li, Y.; Qiu, X.; Zhao, K.; Yang, Y.; Wang, C. J. Mater.
Chem. 2009, 19, 1490.

Zhu, Y.; Tian, H.; Wu, H.; Hao, D.; Zhou, Y.; Shen, Z.; Zou, D.;
Sun, P.; Fan, X.; Zhou, Q. J. Polym. Sci. Part A: Polym. Chem.
2014, 52, 295.

Chen, H.; Zhao, K.; Wang, L.; Hu, P.; Wang, B. Soft Mater. 2011,
9,359.

Han, B.; Hu, P.; Wang, B.; Redshaw, C.; Zhao, K. Beilstein J. Org.
Chem. 2013, 9, 2852.

Yang, F.; Zhang, Y.; Guo, H.; Lin, J. Tetrahedron Lett. 2013, 54,
4953.

Zhao, K.; An, L.; Zhang, X.; Yu, W.; Hu, P.; Wang, B.; Xu, J;
Zeng, Q.; Monobe, H.; Shimizu, Y.; Heinrich, B.; Donnio, B.
Chem. Eur. J. 2015, 21, 10379

Wang, Y.; Zhang, C.; Wu, H.; Pu, J. J. Mater. Chem. C, 2014, 2,
1667.

Zhao, K.; Zhou, H.; Yu, W.; Wang, B.; Hu, P. Acta Chim. Sinica
2011, 69, 1895 (in Chinese).

CRAPIVE, R, Rocs, WA, O, g F AR, 2011, 69,
1895.)

Boden, N.; Bushby, R. J.; Cammidge, A. N.; El-Mansoury, A.;
Philip, S.; Martin, P. S.; Lu, Z. J. Mater. Chem. 1999, 9, 1391.
Kumar, S. Lig. Cryst. 2005, 32, 1089.

Wu, S. Introduction to Supramolecular Chemistry——RBasic and
Application, Science Press, Beijing, 2007, pp. 2~ 8 (in Chinese).
(R, BoFhigFFit—Amb e A, B2Ed ke, b
7%, 2007, pp. 2~8.)

Hassheider, T.; Benning, S. A.; Kitzerow, H.; Achard, M.; Bock. H.
Angew. Chem., Int. Ed. 2001, 40, 2060.

Wicklein, A.; Lang, A.; Much, M.; Thelakkat, M. J. Am. Chem.
Soc. 2009, 131, 14442,

Langhals, H. Helv. Chim. Acta 2005, 88, 1309.

Wang, H.; Jeyakkumar, P.; Nagarajan, S.; Meng, J.; Zhou, C. Prog.
Chem. 2015, 27, 704 (in Chinese).

1333

http://sioc-journal.cn/



BIKE

MR

[33]

[34]

[35]

[36]

[37]

[38]

[39]

1334

(FH#%, Jeyakkumar, P.; Nagarajan, S.; #iL°F, B A, it
JE, 2015, 27,704.)
Gupta, S. K.; Setia, S.; Sidiq, S.; Gupta, M.; Kumar, S.; Pal, S. K.
RSC Adv. 2013, 3, 12060.
Li, Z. Ph.D. Dissertation, Jilin University, Changchun, 2011 (in
Chinese).
(FAE s, Ew L, HHRE, K&, 2011)
Lu, Z.; Zhang, X.; Zhan, C.; Jiang, B.; Zhang, X.; Chen, L.; Yao, J.;
Phys. Chem. Chem. Phys. 2013, 15, 11375.
Adam, D.; Closs, F.; Frey, T.; Funhoff, D.; Haarer, D.; Ringsdorf,
H.; Schuhmacher, P.; Siemesmeyer, K. Phys. Rev. Lett. 1993, 70,
457.
Zhao, B.; Peng, R.; Zhang, K.; Lin, K. A.; Luo, J.; Shao, J.; Ho, P.,
K. H.; Wu, J. Chem. Mater. 2010, 22, 435.
Yang, L.; Shi, M.; Wang, M.; Chen, H. Tetrahedron 2008, 64,
5404.
Wang, H.; Jeyakkumar, P.; Nagarajan, S.; Meng, J.; Zhou, C. Prog.
Chem. 2015, 27, 704 (in Chinese).
(%, Jeyakkumar, P.; Nagarajan, S.; #iL°F, KA, 58t
J&, 2015, 27, 704.)
Subban, P. Photochemical Principle, Translated by Lu, Z., People
Education Press, Beijing, 1983, pp. 12~15 (in Chinese).
(FR¥E, P, RAFRE, FENIE, NREE BB, 63,
1983, pp. 12~15.)
Fan, M.; Yao, J.; Tong, Z. Molecular Photochemical and Optical
Functional Materials Science, Science Press, Beijing, 2009, p. 18
(in Chinese).

http://sioc-journal.cn/

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

© 2016 Chinese Chemical Society & SIOC, CAS

EERA, EE, KRG, 2 TARFEAS A E, B
A, 465, 2009, p. 18.)

Fan, M.; Yao, J.; Tong, Z. Molecular Photochemical and Optical
Functional Materials Science, Science Press, Beijing, 2009, pp.
84~86 (in Chinese).

(LN, WERE, BIRE, 2T AF 5L pitits, £
AL, dE5T, 2009, pp. 84~86.)

Wu, S. Introduction to Supramolecular Chemist
Application, Science Press, Beijing, 2007, pp. 37~~39 (in Chinese).
(RUEE, BHFAFEFe—RaE g R, Bt b
7%, 2007, pp. 37~39.)

Kong, X.; He, Z.; Gopee, H.; Jing, X.; Cammidge, A. N. Tetrahe-
dron Lett. 2011, 52, 77.

Zhao, K.; Yang, G.; Yu, W.; Wang, B,; Hu, P. Chin. J. Org. Chem.
2009, 29,2017 (in Chinese).

GETTIE, Mmin, Ro0HE, U, $T, AauLEE, 2009, 29,
2017.)

Kong, X.; He, Z.; Zhang, Y.; Mu, L.; Liang, C.; Chen, B.; Jing, X.;
Cammidge. A. N. Org. Lett. 2011, 13, 764.

Kong, X. Ph.D. Dissertation, Beijing Jiaotong University, Beijing,
2011 (in Chinese).

LA, MR, JERtasilRs, dbig, 2011)

Mo, X.; Shi, M.; Huang, J.; Wang, M.; Chen, H. Dyes Pigm. 2008,
76, 236.

Wang, R.; Shi, Z, Zhang, C.; Zhang, A.; Chen, J.; Guo W.; Sun, Z.
Dyes Pigm. 2013, 98, 450.

——Basic and

(Editor)

Chin. J. Org. Chem. 2016, 36, 1325~1334



