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Synthesis and Aggregation- Induced Emission of
Diphenylethynylsilicane -Substituted Silole
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Abstract: Three kinds of novel diphenylethynylsilicane - substituted functional siloles, 1, 1-dimethyl-3, 4 -
diphenyl-2, 5-bis(4-(2-trimethylsilyl) ethynylphenyl) silole (DMTPS-TMES) , 1-methyl-1, 3, 4-triphenyl-2, 5-bis
(4-(2-trimethylsilyl) ethynylphenyl)silole(MPTPS-TMES)and 1, 1,3, 4-tetraphenyl-2, 5-bis(4-(2-trimethylsilyl )
ethynylphenyl ) silole ( DPTPS-TMES ) were synthesized by palladium - catalyzed cross - coupling reaction. The
detailed systematical analysis of the chemical structure and physicochemical properties provided a solid basis
and effective guidance for follow - up study of functional siloles. It was found that more electronegative 1,
1-substitute groups tend to give lower energy gap between Highest Occupied Molecular Orbital and Lowest
Unoccupied Molecular Orbital, longer absorption and emission wavelengths of siloles. DMTPS - TMES,
MPTPS-TMES and DPTPS-TMES are aggregation induced emission active molecules, that is, they are virtually
invisible in organic solvents while show strong emission in the aggregation state. Silole thin layer shows on-off
fluorescence switching behavior that can be used for the sensing of organic vapors.
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DU AWk I (THF) 14 F 230 e T A 2%
FBRA A, A AR T e DL 2K B AR R 48 R
IIEZE Y= A E
22 MRERAEMNIK LT

'H-MNR 3% fiff F§ Agilent Tecgnologies 400MR
Wl 3 P A A 400 MHz T 38, S A0 & 05 i 51
DU 3L (TMS) S N A

UV/Vis W5 6% {8 F] PerkinElmer Lambda 35
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1, =R -3, 4- R -2, 5- W (4-(2- =
H B fiE ) 2 ORI ) BE I (DMTPS-TMES) , 1-
F-1,3,4-=F 2, 5-W(4-(2-=H ILxE) 2k
BE O BE ) WE 18 (MPTPS=TMES) . 1,1, 3, 4- 4 %
FHe -2, 5- W (4-(2- = H Fe Rl ) £ fe 3 A I ) HE 1%
(DPTPS-TMES) [ 45 BU 26 4 5] 1 T 75s.

231 1,1-=WHk-3,4-=%}-2,5-%(4-(2-
Z WK AR ) Tk AR IK )R % (DMTPS-TMES) #9 &
A PREUZE(5.12 g, 40 mol) % T 45 /K B Y 4 1wk iR
(20 mL) i, ZE ARSI, sl oA
YR I /NEURL Y 4 e R (0.28 g, 40 mmol) , &
TSN 3 h Az R R R K T U A kg e g
FETIOR 2R ERE (2.6 g, 10 mmol) 2218 i fin A 254
VSR, FEIRBRE 1 h SN vk s I VR R IR %0 °C.
i I 3 ORI f AE 20 mL DU UK I A ZnCL-TM -
EDA (10 g,40 mmol) ¥ WA B W Y, WL %€ 3 %5
AR Ry PR ) BT, WOKTE L RO 1 b I TR R
EER. BE A 1R -4-2-( = H 3ak) 2k
JE) 7 (5.06 g, 20 mmol) , PACL (PPh;), (200 mg,
0.3 mmol) , THil & 80 °C, L W 12 h. F AN A £h iR
(1 mol/L) , =58 e Xof e b W itE A7 A B, 5 9 A7 HL
AH AT HLAH FH Ak 7K e %, Bl IS FH T 7K i 1R 6 F
AT T, b 08, B 220 7045 2D = 9. I H X R
PR A R0 (= S ot/ ik A 1/8) RE 2 M1 4 3
PRl 15 B EHR BSR40 [E 4K 4.06 g, 77 % 67%.

# A 45 J . '"H-MNR (400 MHz, CDCL) , &
(TMS, k2% ) :7.20(m,4H, ArH) ,6.98(m, 6H,
ArH) ,6.81(m,4H, ArH) , 6.74 (m, 4H, ArH) , 0.43
(s,6H,CH;),0.21(s,18H,CH;).

2% "H-MNR i 53 A R B B FR 4.
232 1-WHA-1,3,4-=%1,-2,5-R(4-(2-=
VAR AE) Tk A XK ) »& (MPTPS-TMES) 64 & 5%,

F AL BRI L 77 % 73%.



5 13]

R, A = W R U R UE RS 1) 5 i B R AR 250 = 40 31

FAFLEF . 'H-MNR (400MHz, CDCL;) ,3(TMS,
e i %) . 7.56(d, J=4Hz, 2H,ArH),7.34(m,3H,
ArH) , 7.09 (d, J=8Hz, 4H, ArH) , 6.09 (m, 6H,
ArH) , 6.78 (m, 4H, ArH) , 6.73 (d, J=8Hz, 4H,
ArH), 1.84(s,18H,CH;),0.73(s,3H,CH;).

28 "H-MNR 553 i3 2% B 4 H A% = 9.
233 1,1,3,4-w% k2 5-R(4-(2-=F 3 #t)
Tt R I ) wE & (DPTPS-TMES ) #4 4~ 2%,

R{ R
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J R A BRF] L 72 % 59%.

FAFELE . ' H-MNR (400MHz,CDCL) , 8(TMS,
i %) . 7.58(d, J=8Hz,4H, ArH) , 7.42 (1, 2H,
ArH),7.32(t,4H,ArH),7.07(d,J=8Hz,4H, ArH),
7.00(m,6H,ArH),6.82(m,4H,ArH) ,6.77(d, 4H,
ArH),1.83(s,18H,CH,).

2 "H-MNR i 53 A LR B 5 bR = 4.
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Br ——Si<—
N\ 7 LiNaPh A\ -
Si — > Clzn ZnCl »
si.
R R

Pb(PPh3)2Cl>

DMTPS-TMES:R4=Me, R,=Me
MPTPS-TMES:R{=Me, Ry=Ph

DPTPS-TMES:R4=Ph, Ry=Ph

1 MEI& 4 F DMTPS-TMES., MPTPS-TMES.DPTPS-TMES B & B % %
Fig. 1 Synthetic route of DMTPS-TMES, MPTPS-TMES and DPTPS-TMES
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TMES 7E A [a] B 9] 4 THE F17K %5 0 FP 18 48 41 ] bl
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OB R S s R (B N 4 N A i
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PL 8 B 55 , H BB WL %€ M2 5 AR 98 1 159 PL &G
U SR, B AN R 7K A 2 DMTPS-TMES [ 4
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B 2 (a) DMTPS-TMES, (b) MPTPS-TMES, (c)
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Fig. 2 Absorption spectra of (a) DMTPS-TMES, (b)
MPTPS-TMES and (¢) DPTPS-TMES in water/THF mixtures

with different volume fractions of water
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Fig. 3 Photoluminescence spectra of (a) DMTPS-TMES,
(b) MPTPS-TMES and (¢) DPTPS-TMES in water/THF

mixtures with different volume fractions of water
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