% *ﬂs {t % DOI: 10.6023/cjoc1107151

WRiIL

Chinese Journal of Organic Chemistry

ARTICLE

21 2,7 (LB EY 9,9- " HEB L XU SWRI S R K I RE
AIRAFE O KER O TXH O#H O K W

(WL MR 2 A2 TRE S MR B SR Al 2 RO [ TR R S50 3 B
FHE A BENA R R N [ B A5 A3 BUMT 310014)

[RX [ 56

WE Wi FamR T —RAIL =R, STy s EEEE ML /NS T, S BB Suzuki KNAE 9-75 %
M 2 RERI(EGYT AT INAH R B RIEARIEAE D ik, JRIH Friedel-Crafts R MR 4- I =Rk X — RIS 4
FH NMR, MS FITTE /b T S5 MR AL, 2E6MARASSE B3R IS G s il 9 6 R SR Ja I 7E 442~466 nm Z [,
JEIEERE. AL B IR XA B HOMO BEZiA T —5.15~—5.19 eV Z i) ZRFEH# RIS AT S5 ik
BV B AR ETE 166 CUL L, #OMEEE T 398 C, RUDIZEMEL A RIFHHFE M.

KR 9,9- 5 ILIEYT Suzuki [V Friedel-Crafts NV, #ufa et

Synthesis and Properties of 9,9'-Diarylspriofluorene with Substituted
Group at 2,7-Position of Fluorene
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Abstract A series of novel 2-/2,7-(di)arylfluorene building-blocks were synthesized and utilized to prepare novel organic
blue-emitting oligomers via Suzuki reaction and Friedel-Crafts reaction. The desired oligomers contained the
4-methyltriphenylamine core and fluorene derivatives peripheries. Their structures were confirmed by NMR and MS tech-
niques and elemental analysis. The maximum photoluminescence (PL) emission wavelengths of the compounds ranged from
442 to 466 nm. Cyclic voltammetry (CV) showed that the highest occupied molecular orbital (HOMO) energy level of the
compounds was located between —5.15 and —5.19 eV. The results of differential scanning calorimeter (DSC) and thermo-
gravimetric (TG) indicated that these materials had excellent thermal stability with glass transition temperature of higher than
166 C and thermal-decomposition temperature over 398 C.
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Ab, 9,9- 35 I N A 0] LUAE N TE AR e PR 45 M B oG i
Ao IR AR, AT 98/ et A 2 TR) (R AR ELAE
HROIR SRR OECR. HEr, PR RIS T
9,9'- " F5 R HAG SR MR SE I TERER Y AP
WML, 9,9- )55 R TR =25 2,7 itk
ML B TAES I 2 A8 7 A7 51N R I A s T
S N PR, B F AR RIEN. S,
9,95 FEHI IR 9 A7 sp® ZeAb s, BELWT T L, 5 %0
kgt g, e ke rERL JER, 54 9 A1 L
AN R, BIOREE T TR, X3tm 70 T
T AR fE 720,

P, AU IR T MR ST A S
BT — RAVLL 4- =K %, D A A A R
(114> (Scheme 1). B4, TMTHEIL Suzuki KWV AR 2-
WA 8 2,7- WU VR A i sk, SRS, R Friedel-
Crafts [N IXEE R VR 4-F R — DRl sl &, 4931
— R g i B B A B e Y 2 - = R 5%
By, Ltk &9 4, 6,7 AlET 2,2-A, 7,7-B K54
R, 2-A, 7-B RERXHLE 2,7-A, 2,7'-B A58 FR
1) 9,9- 05 FEMEIA T KA G ).

1 LEES
1.1 XE5RF

¥ kg A% FH B+ Bruker 24 7] AVANCE I Y% 4 L 3%
X (500 MHz, CDCl; 2y ¥ 7); Jot i i 5 R H 5% [

PerkinElmer 23 7] ELAN DRC-e 4 HJEORE & 45 55 114 i
1% 4% 5 Brucker /A 7] microflex LT MALDI-TOF Jfii1{%;

2R SN 1SR i UV-1800 B4R AN, stk
J6 1 R B i3 RF-5301PC U9 e e e it Mtk
W5 R il R AR A 7] CHI 600C 2 HL AL 22 73 AT
P4 e 52 R A S 2R e AR A R A 7] X-4 207 R A
P S E; TGA 5 DSC 23R [H Perkin-Elmer
AH] TGAG6 BT 5 Pyris Diamond DSC 43#H74%,
FUARY, FHEE S 10 C/min.

4-FHEESE ORI R, 9,9- —FIRE-2- 5 IR, 2-U 4 I,
2,7- R G, R bE R, DY (=R R ) A
[PA(PPhs),], DY Tk vk 4 S5 70 ) TPl 1. 2-1-
O-(4-FIHER)-9-J Wi 15 2,7-¥-9-(4- FH HER)-9-H BE iR
P SCHR[27] 6 k.

12 EMEK
1.2.1 A a~f 696 m%

DL 2-(4'- 2K F I )-9-(4'- FK)-9- 27 Tt () R & 1k 1)
£ 250 mL = IBER P 585 N 2-4-9-(4- £ 5)-9- %
i 4.2 g (12 mmol), 4-FBEEIENIER 1.8 g (12 mmol),
Pd(PPhs); 0.06 g (0.05 mmol)FIPY | HLR4k4% 0.1 g (0.3
mmol), K,CO; /KW (2 moleL™") 3 mL, HIZK 40 mL, VY
ZEHE 20 mL, {E 2R R R 90 C V48 h. e p &Y
W, AU, A SRR IR, SR
A, MR SR KRS, /K MgSO, T4, Wedi Jo Ik
WAL ZNT 3 B VA TNE) - (LR R =15 : 1], 15
PO A 3.4 g PF 76%. mp. 169~171 C; 'H
NMR (CDCls, 500 MHz) 8: 10.05 (s, 1H), 7.97~7.95 (m,
2H), 7.91 (t, J=2.5 Hz, 2H), 7.76 (s, 1H), 7.73~7.69 (m,

RO SHe
OH Suzuki_ Friede-Crafts ’
da=0a=5% %

a R=R?=H;R"=Ar
bR=R?=H;R" = A?
¢ R=Br;R'=R?=Ar
d R=Br;R'=R?= A
e R=Ry=Br,R'=Ar'
fR=BrR'=A"; R? = Ar?

Al = é@CHO
D

1 R'=R*=A";R?=R*=H

2 R'=R®=A%;R?=R*=H
3R'=R?2=R*=R*=Ar

4 R'=R*=Ar"; R2=R3=Ar?
5 R"=R?=R®=R*= AP

6 R'=Ar";R®=A% R?=R*=H
7R'=R?=Ar"; R®=R*=Ar?

Scheme 1
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4H), 7.35 (dd, J=2, 5 Hz, 4H), 7.24 (d, J=1.5 Hz, 2H),
2.53 (s, 1H), 2.24 (s, 3H); *C NMR (CDCl;, 125 MHz) ¢:
191.8, 151.6, 150.9, 146.7, 139.9, 139.8, 138.8, 137.0,
135.1, 130.2, 129.2, 129.0, 128.9, 128.4, 127.6, 125.3,
124.8, 123.7, 120.6, 120.4, 21.1; ESI-MS m/z (%): 376.1
(M+). Anal. caled for C,7H,00,: C 86.14, H 5.36; found C
86.13, H 5.34.

2-7j BE-9-(4'- HH 2R)-9- 4y it (b) (1) & it ¢ LA 9,9- — H
Bl 2- MR A 4- ISR, AR R &, RV
KOG a —3, b deKA@REE, 7R 83%.
m.p. 124~126 °C; '"H NMR (CDCls;, 500 MHz) J: 7.80~
7.69 (m, 4H), 7.65 (d, J=8 Hz, 2H), 7.58 (dd, J=3, 7 Hz,
2H), 7.47 (d, J=1.5 Hz, 2H), 7.43~7.32 (m, 4H), 7.28 (t,
J=5 Hz, 2H), 7.12 (d, J=5.5 Hz, 2H), 2.53 (s, 1H), 2.33
(s, 3H), 1.55 (d, J=7.5 Hz, 6H); °*C NMR (CDCls, 125
MHz) 6: 154.3, 153.9, 151.3, 150.9, 142.1, 140.2, 139.9,
139.2, 138.8, 138.7, 138.6, 136.9, 129.1, 128.4, 128.2,
1273, 127.0, 126.2, 125.4, 124.7, 123.5, 122.6, 121.2,
120.4, 120.3, 120.1, 46.9, 27.2, 21.1; ESI-MS m/z (%):
464.2 (M+). Anal. caled for C;5sH,30: C 90.48, H 6.08;
found C 90.50, H 6.06.

2,7- (42K FE)-9-(4'- 7 2)-9- 2 I (o) 1 5 R it 2%
PL 2,7- 2 -9-(4'- H EOR)-9- 7 B AR BF 2-1R-9-(4'- 1 3
AR)-9-7y g, HARGRHW &, RNV LGRS a —
|, ¢ RO, 25 68%. mp. 221~223 C; 'H
NMR (CDCls, 500 MHz) d: 10.05 (s, 2H), 7.94 (d, J=17.5
Hz, 4H), 7.83 (d, J=5.5 Hz, 2H), 7.76 (d, J=9 Hz, 4H),
7.71 (dd, J=2.5, 7.5 Hz, 2H), 7.65 (d, J=5 Hz, 2H), 7.37
(d, J=8 Hz, 2H), 7.13 (d, J=6 Hz, 2H), 2.32 (s, 3H); "°C
NMR (CDCls, 125 MHz) o: 191.8, 151.9, 146.6, 140.3,
139.3, 135.3, 130.3, 129.2, 128.6, 127.6, 125.3, 123.8,
120.9, 21.1; ESI-MS m/z (%): 478.2 (M"). Anal. calcd for
C34H,,05: C 84.98, H 5.03; found C 84.99, H 5.01.

2,7- 5 He-9-(4'-FH)-9- 7 B (d) IR & Jse sk 26 LA 2,7-
TUR-9-(4- AL TR)-9- i AR 2-1R-9-(4'- FH L TR)-9- )
BE, 9,9- A 2-IRACEE 4- RN R, HR R
B &, RNV JGAEIE RS a —30. d bk i,
FEH 72%. mp. 188~190 ‘C; 'H NMR (CDCl;, 500
MHz) d: 7.83~7.71 (m, 8H), 7.66 (dd, J=2, 8 Hz, 4H),
7.59 (dd, J=1, 1.5 Hz, 2H), 7.49~7.41 (m, 4H), 7.39~
7.31 (m, 4H), 7.14 (d, J=5 Hz, 2H), 2.32 (s, 3H), 1.56 (d,
J=8 Hz, 12H); C NMR (CDCl;, 125 MHz) ¢: 154.3,
153.9, 151.6, 141.9, 140.0, 138.3, 137.0, 129.1, 128.3,
127.3, 127.0, 126.2, 125.5, 123.5, 122.6, 121.3, 120.5,
120.5, 120.1, 46.9, 27.2, 22.7, 21.1; ESI-MS m/z (%):
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656.3 (M"). Anal. caled for CsoH40: C 91.42, H 6.14;
found C 91.40, H 6.17.

2-R-T-(4- TR H T )-9-(4'- H ) -9-Zi7 T (@) 11 bt £
5 e MBRZ—3, (HE 4- MR IR 1) i b —F. e
N AR, PP 62%. mup. 156~158 ‘C; 'H NMR
(CDCls, 500 MHz) 6: 10.03 (s, 1H), 7.92 (d, J=5 Hz, 2H),
7.75~7.66 (m, 4H), 7.59 (dd, J=3, 8 Hz, 2H), 7.55~7.48
(m, 2H), 7.31 (t, J=5.5 Hz, 2H), 7.12 (d, J=7.5 Hz, 2H),
2.33 (s, 3H); *C NMR (CDCls, 125 MHz) ¢: 191.8, 152.9,
151.3, 146.6, 140.3, 139.1, 138.97, 137.8, 137.4, 135.3,
132.4, 130.2, 129.1, 128.6, 128.3, 127.6, 125.2, 123.8,
122.6, 121.7, 120.7, 21.1; ESI-MS m/z (%): 545.1 (M").
Anal. calcd for Cp;HoBrO,: C 71.22, H 4.20, Br 17.55;
found C 71.25, H 4.23, Br 17.52.

2- (425 I )-7- 2 B-9-(4'- FF A%)-9- 277 I () P 5 Jl 4%
Ll e A 2-1-9-(4-FHR)-9- e, 9,9-— FRL)-2-
MR 4- BRI, SLR IR, OV A JE Ak
PR Y a —30 R E A, 772 51%. mp. 213~
215 “C;'H NMR (CDCls, 500 MHz) d: 10.05 (s, 1H), 7.93
(d, J=6 Hz, 2H), 7.81 (d, J=5 Hz, 2H), 7.78~7.72 (m,
4H), 7.71~7.63 (m, 4H), 7.58 (dd, J=2.5, 6.5 Hz, 2H),
7.46 (d, J=5 Hz, 1H), 7.42~7.34 (m, 4H), 7.14 (d, J=8
Hz, 2H), 2.64 (s, 1H), 2.32 (s, 3H), 1.54 (d, J=5 Hz, 6H);
C NMR (CDCls, 125 MHz) d: 191.9, 154.3, 153.9, 151.9,
151.6, 146.8, 142.4, 139.7, 138.7, 137.9, 137.2, 135.2,
130.3, 129.2, 128.4, 127.5, 127.4, 127.1, 126.2, 125.4,
123.6, 122.6, 121.5, 120.7, 120.3, 120.1, 46.9, 27.2, 21.1;
ESI-MS m/z (%): 568.2 (M"). Anal. calcd for C4,H3,0,: C
88.70, H 5.67; found C 88.75, H 5.70.

1.2.2 9,9-=F ¥ 3 KAEM 1~5 496K

(EHEAT 1,4- S NFRA0 mL)H = EO P InA =R
F il 0.8 mL, #5645 min FIIAK S Y a, b, ¢, £, d
(20 mmol), 4-F1 3 =K% (10 mmol), N, f&97 F 80 C
N3 h JEfsr ik, AHEE IR, B Ak, g, 1k
LEVEDHF B =4, ARG O 2 Vg kA5 m el B
Frr=4).

1 WE R, 772 80%. m.p.>300 C; '"H NMR
(CDCls, 500 MHz) §: 10.05 (s, 2H), 7.92 (dd, J=2.5, 6.5
Hz, 4H), 7.84 (d, J=1.5 Hz, 2H), 7.79 (d, J=8 Hz, 2H),
7.72 (dd, J=2, 5 Hz, 4H), 7.64 (d, J=6 Hz, 4H), 7.39 (dd,
J=4, 6 Hz, 4H), 7.32~7.26 (m, 4H), 7.13 (d, J=5.5 Hz,
4H), 7.04 (dd, J=2, 8 Hz, 8H), 6.97 (d, J=3.5 Hz, 2H),
6.87 (d, J=3.5 Hz, 4H), 2.29 (s, 6H), 2.28 (s, 3H); "°C
NMR (CDCls, 125 MHz) &: 191.9, 148.1, 143.8, 143.1,
142.7, 140.9, 140.4, 139.9, 138.5, 137.5, 135.7, 131.3,
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130.3, 128.9, 127.5, 126.5, 126.2, 125.2, 124.9, 124.1,
1222, 121.2, 65.7, 21.1; ESI-MS m/z (%): 975.4 (M").
Anal. caled for C73Hs3NO,: C 89.82, H 5.47, N 1.43; found
C 89.80, H 5.49, N 1.46.

2: AEAR, 7% 83%. mp.>300 C; 'H NMR
(CDCls, 500 MHz) d: 7.83 (d, J=8 Hz, 2H), 7.78 (d, J=
7.5 Hz, 2H), 7.74 (d, J=5 Hz, 4H), 7.66 (d, J=6 Hz, 4H),
7.60 (d, J=5 Hz, 2H), 7.53 (d, J=7 Hz, 2H), 7.48~7.44
(m, 2H), 7.41 (d, J=3 Hz, 2H), 7.40~7.31 (m, 6H),
7.21~7.15 (m, 4H), 7.08~7.04 (m, 14H), 6.90 (d, J=6
Hz, 4H), 2.29 (s, 6H), 1.52 (s, 3H), 1.28 (s, 12H); "*C
NMR (CDCls, 125 MHz) o: 156.1, 150.7, 148.1, 144.3,
143.1, 140.8, 140.4, 140.2, 149.9, 139.5, 138.5, 137.3,
135.7, 130.3, 12.8, 128.6, 128.8, 127.5, 127.0, 126.3,
126.2, 125.2, 124.9, 124.3, 122.7, 122.2, 120.6, 65.7, 49.6,
26.7, 21.1; ESI-MS m/z (%): 1151.5 (M"). Anal. calcd for
CyoHgoN: C 92.75, H 6.03, N 1.22; found C 92.70, H 6.07,
N 1.23.

3 EO A, PR 69%. mp.>300 ‘C; 'H NMR
(CDCls, 500 MHz) d: 10.05 (s, 4H), 8.18~8.09 (m, 16H),
8.03 (d, /=10 Hz, 4H), 7.81 (d, J=8 Hz, 4H), 7.57~7.52
(m, 4H), 7.27 (d, J=6 Hz, 4H), 7.18 (d, /=8 Hz, 4H),
7.12 (d, J=7.5 Hz, 6H), 7.05 (d, J=6.5 Hz, 2H), 6.95 (d,
J=5 Hz, 4H), 2.30 (s, 6H), 2.28 (s, 3H); *C NMR (CDCl;,
125 MHz) §: 192.0, 143.8, 143.1, 142.7, 140.8, 140.4,
140.0, 138.5, 137.5, 135.7, 131.3, 130.3, 128.9, 128.6,
126.5, 126.2, 1252, 124.1, 1212, 65.2, 21.1; MALDI-
TOF-MS m/z (%): 11834 (M ). Anal. caled for
Cg7HeNO4: C 88.22, H 5.19, N 1.19; found C 88.30, H
5.17,N 1.14.

4 PO, 77 67%. mp.>300 C; 'H NMR
(CDCls, 500 MHz) d: 9.87 (d, J=9 Hz, 2H), 7.74 (d, J=
5.5 Hz, 2H), 7.70 (d, J=7 Hz, 4H), 7.68 (t, J=8.5 Hz,
2H), 7.67 (d, J=17.5 Hz, 4H), 7.66~7.60 (m, 6H), 7.58~
7.54 (m, 10H), 7.50~7.48 (m, 4H), 7.27~7.17 (m, 10H),
7.16~7.12 (m, 4H), 7.03 (d, J=10 Hz, 4H), 6.91 (dd, J=
5,10 Hz, 4H), 2.26 (s, 6H), 2.24 (s, 3H), 1.55 (s, 12H); *C
NMR (CDCls, 125 MHz) o: 191.0, 142.4, 141.9, 140.0,
139.1, 138.6, 137.4, 136.5, 136.0, 135.6, 135.4; 135.2,
130.2, 130.1, 129.7, 129.3, 128.9, 128.4, 128.3, 127.9,
127.8, 126.5, 125.4, 122.0, 121.4, 55.5, 37.8, 31.4, 20.9;
MALDI-TOF-MS m/z (%): 1360.6 (M"). Anal. caled for
Ci03H77NO,: C 90.92, H 5.70, N 1.03; found C 90.97, H
5.65, N 1.08.

5. AfEAR, F5% 72%. mp.>300 C; 'H NMR
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(CDCls, 500 MHz) 8: 7.82 (d, J=8.5 Hz, 4H), 7.71 (d, J=
10 Hz, 8H), 7.64 (dd, J=4, 7.5 Hz, 8H), 7.56 (s, 4H), 7.50
(dd, J=2, 4 Hz, 4H), 7.42 (dd, J=2, 5 Hz, 4H), 7.36~
7.28 (m, 8H), 7.30 (d, J=4 Hz, 4H), 7.13 (d, J=7 Hz,
4H), 7.06 (d, J=6 Hz, 4H),7.09 (s, 4H), 6.92 (d, J=5 Hz,
4H), 2.28 (s, 6H), 2.24 (s, 3H), 1.48 (s, 24H); °*C NMR
(CDCls, 125 MHz) 6: 190.8, 154.3, 154.0, 152.7, 141.2,
140.7, 139.0, 138.9, 138.5, 129.1, 129.0, 128.3, 127.3,
127.1, 126.8, 126.4, 126.0, 125.0, 122.7, 122.6, 121.4,
120.4, 120.3, 47.0, 27.3, 21.0; MALDI-TOF-MS m/z (%):
1536.7 (M"). Anal. caled for C;oHosN: C 92.99, H 6.10, N
0.91; found C 92.97, H 6.14, N 0.89.

123 9,9-=F A EMEM 6,7 496K

6 5 7 AT EWIL Y. LL6 A Bl 7
B 1,4- I NIRE0 mL) = O N = 5 B R
0.8 mL, #ii#f: 5 min 5 IIAL A a (10 mmol), 4-HFE =
225 mmol), No £ K 80 °CJe 3 h Gt ik, AHq
IR K, B B, 198, WoERIEDHS 2L =4,
SRy Es, MR EEE, 7% 84%. m.p.>300
‘C; "H NMR (CDCl;, 500 MHz) 6: 10.05 (s, 1H), 7.97~
7.87 (m, 4H), 7.82~7.70 (m, 4H), 7.63 (d, J=6 Hz, 2H),
7.41 (d, J=10 Hz, 2H), 7.28~7.20 (m, 6H), 7.19~7.02
(m, 6H), 6.95 (s, 4H), 2.35~2.31 (m, 6H); *C NMR
(CDCls, 125 MHz) 6: 192.0, 148.3, 145.4, 144.2, 143.1,
142.7, 141.4, 140.8, 140.4, 140.1, 138.5, 137.1, 135.7,
131.3, 130.2, 128.9, 128.6, 128.4, 127.4, 126.6, 126.2,
125.2, 124.9, 124.3, 121.9, 120.9, 66.2, 21.1; ESI-MS m/z
(%): 617.2 (M"). Anal. caled for C4H3sNO: C 89.43, H
5.71, N 2.27; found C 89.40, H 5.70, N 2.24.

R 1,4- 4 NFR40 mL) = FOR I =51
Fgehifiiz 0.8 mL, FiEHkE 5 min J5 A B35 N P2#(10
mmol), L& b (10 mmol), N, {4 ~ 80 “C < 3 h J5
5k, AENG IR EK, # i EAA, T8, Wi uE b
REVR =W, SR Ol 2 IRBER IR B =4 6,
P 73%. m.p.>300 °C; 'H NMR (CDCls, 500 MHz) 6:
9.98 (s, 1H), 7.91 (d, J=10 Hz, 4H), 7.84 (s, 1H), 7.72 (t,
J=5 Hz, 2H), 7.69 (d, J=6 Hz, 2H), 7.62~7.54 (m, 4H),
7.48~7.30 (m, 12H), 7.26~7.19 (m, 4H), 7.18~7.12 (m,
10H), 7.06 (t, J=5 Hz, 2H), 6.92 (d, J=3 Hz, 2H), 6.77
(d, J=7.5 Hz, 2H), 2.29 (s, 6H), 2.26~2.22 (m, 3H),
1.59~1.51 (m, 6H); °C NMR (CDCl;, 125 MHz) &:
192.0, 155.1, 150.7, 148.1, 144.6, 143.5, 143.1, 142.7,
140.8, 140.6, 140.38, 140.1, 139.9, 139.2, 138.5, 137.4,
135.7, 131.3, 130.3, 128.9, 128.6, 127.8, 127.5, 127.2,
127.0, 126.4, 126.2, 1252, 124.9, 124.6, 124.3, 123.9,
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122.7, 122.2, 121.5, 120.4, 65.7, 49.6, 26.7, 21.1; ESI-MS
m/z (%): 1063.5 (M"). Anal. calcd for Cg;Hg;NO: C 91.40,
H 5.78, N 1.32; found C 91.60, H 5.75, N 1.36.

7 ARG — P d R a, BB ¢ 0B
b, JORIFRH R, SN R 6 — 2L B
R PR R KA, FREE N 49%. mp.>300 C; 'H
NMR (CDCl;, 500 MHz) o: 7.89 (d, J=5.5 Hz, 2H), 7.87
(d, J=6.5 Hz, 2H), 7.78 (d, /=4 Hz, 4H), 7.75~7.69 (m,
6H), 7.57 (d, J=8.5 Hz, 2H), 7.46 (t, J/=28.5 Hz, 2H), 7.38
(t, J=10 Hz, 2H), 7.28~7.16 (m, 8H), 7.12~7.05 (m,
6H), 7.03~7.01 (m, 2H), 6.95 (s, 1H), 2.33 (d, J=2 Hz,
6H), 1.58 (s, 12H); *C NMR (CDCls, 125 MHz) d: 155.1,
150.7, 145.4, 144.6, 143.1, 141.0, 140.8, 140.4, 139.9
139.2, 138.5, 137.3, 135.7, 130.2, 129.8, 128.6, 128.4,
127.8, 127.2, 127.0, 126.2, 125.2, 124.9, 124.6, 124.4,
122.7, 120.4, 65.9, 49.6, 26.7, 21.1; ESI-MS m/z (%):
897.4 (M"). Anal. calcd for CgHssN: C 92.27, H 6.17, N
1.56; found C 92.22, H 6.19, N 1.59.

7 KA G AR, P2 43%. mp.>300 C; 'HNMR
(CDCls, 500 MHz) o: 9.87 (d, /=8 Hz, 2H), 7.74 (t, J=5
Hz, 4H), 7.34~7.30 (m, 2H), 7.70 (t, J=7 Hz, 4H),
7.68~7.63 (m, 8H), 7.62 (d, /=4 Hz, 4H), 7.60~7.56 (m,
4H), 7.54~7.47 (m, 4H), 7.44 (d, J=8 Hz, 2H), 7.27 (d,
J=10 Hz, 4H), 7.23~7.14 (m, 6H), 7.12~7.04 (m, 4H),
6.86~6.76 (m, 8H), 2.27 (s, 6H), 2.23 (s, 3H), 1.54 (s,
12H); *C NMR (CDCl, 125 MHz) 6: 190.0, 142.4, 141.9,
140.0, 139.1, 138.6, 137.4, 136.5, 136.0, 135.6, 135.4;
135.2, 130.2, 130.1, 129.7, 129.3, 128.9, 128.4, 128.3,
127.9, 127.8, 126.5, 125.4, 122.0, 121.4, 55.5, 37.8, 31.4,
20.9; MALDI-TOF-MS m/z (%): 1360.6 (M"). Anal. caled
for Cyp;:H77NO,: C 90.92, H 5.70, N 1.03; found C 90.89,
H 5.73, N 1.05.

2 ZR5HE
21 W

ASCUL 2-VR AT EF 2,7- VA A S5Ok, B sk
VR 2R (A& B FNE ST 9 EgINHIZE, SRS Suzuki 14
WC S NAEH 1) 2,7 A0 B 5 TN 4- F R E AR B/ 9,9- - H
5y, %RV LL PA(PPhs), A AT, H ARSI 77254
51%~83%. ¥ B R NI PAE A e, I =5
TR MEAL 1Y) Friedel-Crafts MW AFEILL 4-F 3L = 2K 0
%, Wi AR g A [ S T (0 e TR, PR RA
33%~84%. PN N IR P AR ek AT 2 ATk B S
VEIRTE. ML TSI E PRI AR 2,2,7,7- PR
iy 2,2 HARIE ), ARSCRAM AR R SAT, J&
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Figure 1 Absorption (A) and PL (B) spectra of compounds 1~
7 measured in dichloromethane

K 1B & 1~7 & REa i K, RS T
442~466 nm, 51X 2 A7 E5INERERIALL, 2,7 A7 [F R
FINERERIE IR R AT a8, Xt H K
JEE PRI A ) ] A oA B R B AR A W H A, (H
IR A YRR T W AT RE. BRI EN
A TR B = IR, H = IR RS B R SR T
sp> 244k, A RCBEIKT T 5L 2 M R SEHE, 2 Zh BT RE
JIXARES, SAEEY) 1~7 BRSO RGP
MR/, K 2B & 1~7 BRI 158661, ok

Chin. J. Org. Chem. 2012, 32, 552~559



Chinese Journal of Organic Chemistry

1.0
A —=— 1
— 2
3
—v— 4
sy 5
5 ..zi' 35 ¥ats —— 6
g 0.5—.;,‘ 1" :- 7
R 4 v
< ¥
o, L
oV
! \
< Ve
° ‘4' [l
00 S, L T —
300 350 400 450 500
Wavelength/nm
1.0
B o ——1
o
o Puy —e—2
< 0%
ok 3
JE ——4
3 s 7,: 3," 5
% . 7: 4':',v —a06
21 JAy i 7
2 AT LT,
o on %
*at Py Y
e < 1 Y,
- N
.'. v 44 .5'
0.0 4y .

350 400 I 4;0 ' 5(|)0 ' 5;0 ' 600 6;0
Wavelength/nm
B2 ALt 1~7 WS A (A RIS (B) M i

Figure 2 Absorption (A) and PL (B) spectra of compounds 1~
7 measured in solid state film
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Figure 4 TG curves of compounds 1~7
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F1 AEY 17 IEAYFLE S
Table 1 Physical prosperities of compounds 1~7

Compd. Amax(Abs)/nm (sol/film)  A,,,.(PL)/nm (sol/film) T,/C T4C Eox/V Eq s/€V HOMO/eV
1 324/338 456/453 175 482 0.81 3.16 —5.19
2 324/327 466/446 166 398 0.80 3.28 —5.18
3 327/336 442/461 — 426 0.79 3.07 —5.17
4 336/336 449/448 — 398 0.80 3.16 —5.18
5 331/332 444/448 — 509 0.80 3.10 —5.18
6 323/326 451/454 173 461 0.77 3.19 —5.15
7 333/335 458/454 — 398 0.78 3.12 —5.16

 Imax(Abs): I KW Amax(PL): T3 KA U sol: LG 1Y CHCL ¥, film: AL A WIHEMRTE 1TO B3 L Ty BORSALEEARWARE; Ty 76 Ny HUH R4
it S% RN NI BE s Eox: AEIRSEAL AL By © E,=1240/2 (Foth 2 A& S AMEBCIC B 7 10 (¥ 1 2 BE D)2k 5 FE 4 I AS £7); HOMO: 431 B o A U,
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