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Scheme 1 Synthetic route of Pd complex and polyfluorene

Bruker AV 400 MHz NMR #U4% 7 2R ( £ |5 Bruker 24 &) ) ; Bruker autoflex T smartbeam MALDI-
TOE/TOF T3 A B BOBARIE b B 47 I 6 (8 Bruker 24 7) s Waters 515 HPCL Pump 1%
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[E Bruker A H]) o
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5 mL,NA 3 ~4 52k, $8 BT iR o diik 0. 25 ¢, 7°#% 40% , '"H NMR (400 MHz,CDCL,) ,8:7. 34
(s,1H),6.71(s,1H),2.16 ~2.05(m,6H),2.00 ~1.91(m,12H) ,1.74 ~1.61 (m,30H),1. 13 ~ 1. 03
(m,18H),0.37(s,9H) ;*'P NMR(162 MHz,CDCL,) ,5:22.72(s)
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Fig. 1 Crystal structure of the complex b¢-DTT-Pd with thermal ellipsoids at 30% probability
H atoms are omitted for clarity. Selected bond lengths/nm and angles/(°) :Pdl1—C1, 0.2007 (7); Pdl—P1, 0.23537(19);
Pd1—P2, 0.23673(19) ; Pdl—Brl, 0.25033(10) ; C1—Pd1—P1, 90.21(18); C1—Pd1—P2, 90.32(18); P1—Pdl—P2,
172.97(7) ; C1—Pdl—Brl, 174.18(19) ; PI—Pd1—Brl, 90.33(6) ; P2—Pdl—Brl, 89.86(6)
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&1 L[Lbt-DTT-Pd 5 Pd, (dba) ,/PR,/bt-DTT-Br 45| ZFIHELFEBRE
Table 1 Catalyst-transfer polymerization of 5#-DTT-Pd or Pd, (dba) ,/PR,/bt-DTT-Br as initiators”

Entry Catalyst n( monomer) /n( catalyst)  Temperature/°C M, PDI’ Yield/ %
1 bt-DTT-Pd 30 75 9700 1.41 49
2 bt-DTT-Pd 25 75 9100 1.42 45
3 bt-DTT-Pd 20 75 8400 1.40 52
4 bt-DTT-Pd 15 75 8 200 1.29 87
5 Pd, (dba),/PCy,/bi-DTT-Br 30 75 9200 1.68 66
6 Pd, (dba);/PCy,/bi-DTT-Br 25 75 8900 1.62 57
7 Pd, (dba) ;/PCy;/bt-DTT-Br 20 75 8 300 1.57 61
8 Pd, (dba) ;/PCy;/bt-DTT-Br 15 75 8 000 1.55 80
9 Pd, (dba) ;/P(o-tol) ;/bt-DTT-Br 30 ot 13 100 1.60 43

10 Pd, (dba) ;/P(o-tol ) ;/bt-DTT-Br 25 r.t. 12 000 1.54 55
11 Pd, (dba) ;/P(o-tol ) ;/bt-DTT-Br 20 r.t. 10 000 1.48 65
12 Pd, (dba) ;/P(o-tol ) ;/bt-DTT-Br 15 r.t. 9400 1.44 53
13 Pd, (dba) ;/P(¢-Bu) ;/bt-DTT-Br 30 T. t. 7100 1.37 45
14 Pd, (dba)/P(1-Bu)5/bt-DTT-Br 25 L 6600 1.32 52
15 Pd, (dba) 3/P(i-Bu)/bi-DTT-Br 20 It 5 800 1.21 44
16 Pd, (dba) ;/P(¢-Bu);/bt-DTT-Br 15 r. t. 5400 1.20 50

a. All the polymerizations were carried out in a mixture of THF | aqueous solution of KF and 18-crown-6 at 75 °C for 1 h under argon; b. the
polymer molecular mass was determined by GPC analysis calibrated with polystyrene standards, with THF as the eluent with flow rate at

1.0 mL/min; c. r. t. ;room temperature.
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Fig. 3 MALDI-TOF mass spectrum of the polymer Fig. 4 MALDI-TOF mass spectrum of the polymer
(Table 1 entry 4) (Table 1 entry 8)

@ and O represent the polymers with bt-DTT/Br and b-DTT/

H end groups, respectively
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Fig. 5 MALDI-TOF mass spectrum of the polymer Fig. 6 UV-Vis absorption and photoluminescence

(Table 1 entry 12) spectra of the bi-DTT-Br, bi-DTT-PFO and PFO
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Polymerization of AB-Type Fluorene Monomer
Using Pd(1I) Complexes Based on Dithieno
[2,3-b.2',3’-d ] thiophene as Initiators

SUN Huiliang™", YANG Yike™’, LI Xiao*, WANG Hua“*, ZHAN Hongmei’, CHENG Yanxiang"®
(“State Key Laboratory of Polymer Physics and Chemistry ,Changchun Institute of
Applied Chemistry , Chinese Academy of Sciences , Changchun 130022 , China
" University of Chinese Academy of Science , Beijing 100039 , China ;
‘Research Center of Nano Materials and Engineering ,He'nan University , Kaifeng , He'nan 475004 , China )

Abstract  Aryl palladium complex (b:-DTT)Pd( PCy, ),Br was synthesized by oxidative addition of 5-bromo-
2-trimethylsilanyl-dithieno[ 2,3-b:2’,3'-d ] thiophene ( bt-DTT-Br) to bis ( tericlohexylphosphine ) palladium
(Pd(PCy,;),). X-ray crystal structure analysis reveals that the complex adopts a nearly square-planar
geometry around central Pd atom with the expected trans configuration of the phosphine ligands. The complex
can initiate the polymerization of AB-type fluorene monomer under heating conditions to afford the polyfluorene
with the defined end group of aryl group bt-DTT derived from the complex( bt-DTT) Pd( PCy, ),Br. The similar
conjugated polymers can also be prepared by employing the aryl palladium complexes in situ generated from bi-
DTT-Br/Pd (0 ) -species as initiators. Polymerization of AB-type fluorene monomers is achieved at room
temperature to give the single polyfluorene with the well-defined end groups while initiators are the complexes
with the ancillary ligand of tris(2-methylphenyl) phosphine ( P(o-tol); ) or tri-tert-butylphosphine
(P(t-Bu);). Matrix-assisted laser desorption ionization time-of-flicht ( MALDI-TOF) mass spectra confirm
that the polymers bear a bt-DTT group at one end and a Br/H atom or end-capping group at the other end. Gel
permeation chromatography ( GPC) analyses demonstrate that molecular mass of polymers increases linearly
with increase of the molar ratio of monomer to catalyst, indicating that the polymerizations proceed through the
catalyst-transfer mechanism.

Keywords aryl palladium complexes ; polyfluorene ; catalyst-transfer polymerization ;dithieno[ 2,3-b:2",3'-d ]

thiophene
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