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Shimadzu FT-IR £L %} 43 3% 35 1 ; Unity Varian
INOVA-400/54 BRI PR X (CDCL, M, TMS K
PSR ) 5 22 0 B RO AR TR PR B R AT T () B S0 AT
( MALDI-TOF,
ionization time of flight) & Ml Bruker 4% &] Biflex
IIIMALDI-TOF-MS Ji 35 7 #7 f, ¥ 4- 5 K -o-H#E
BREEAELETE 1% =8 BN CEERQ
DR VROSpLEHTEEMGE R, BRRAT

matrix  assisted laser desorption/

J& He B I I 5 A R B F MALDI-TOF-MS ¥ &
FTHHAT, BB SR KO0 337 o, KUARMEBK R B
WETE AR, R AR R oy R AT R e B
3% (GPC) F A1 Agilent1100 £ 5] 5 20 M 38 X
(EE)WE B E AR 7R 5 30 E LBk
TERHE LI LIFREFE Pleel 3, X 7.5 mm,
KEH 300 mm, B34 10 pm, L1259 514 500
nm,1 x 10" nm, % 7y VU & 6 Mg (THF) , W 25 1
ml/min, JBER 35C, LBEZHEAHFHE, RAT
VTR RO I 25 B s R X SR A AT
X'Pert Pro X STLE 775 _EWIE .

BE4RFEREXINSFEIR-=
B RERE 4 B [6 16 & 4= BrERH
RS 3-ZBHRREE S FEEWE 645 LL 3
4 g R AR 7 1M & . 1,3,5-= (3", 5 - iR E
B9 mrHk (8.

250 mL = OHF, WA 3,5- 2 REZLEW
(2.0,7.2 mmol)F 10 mL TAKZ B, ZRT B Z
BH Smn fFELBERE, BEHABEEEA
1.4mL (11.7 mmol) MELE . BEWEHTE,
BRSPS 12 h, RERBESHHAA 20mL KK
AKH L BEHE 20 min, U IERR B AR KA EE
YIH 10% NaOH & K A BIHR R, # T, 48
T, % CHCL, F45 & B K15 600 mg H LK (9),
P23 329% . mp 307.2°C (DSC) (3CHR'™ mp 313 ~
315°C; MS (EI) m/z:780(M" ); IR (KBr,em™'}:
3098,3062, 1579, 1548, 1456, 1378, 1101, 845, 747,
675; UV-Vis (CHCl,) A, (nm):258; 'H-NMR
(CDCL,, 8):7.72 (bs,9H),7.65 (bs,3H);Cy H,
Br, R, BIEE(%):C 36.97,H 1.55; L
{6 (%) :C 36.54,H 1.50.
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JEVWLFS CHCL BBUE G Kt T KBBMET
e EAERE NG ELERESFHNIERAR
K465 mg (10), =3 24% . mp 166 ~ 168°C; MS
(EI) m/z:538(M*); IR {KBr,em™'):3005, 1655,
1547, 1410, 1201, 847, 742; UV-Vis (EtOH) A,
(nm):296; 'H-NMR (CDCL,, 8):7.25 ~ 8.1 (m,
6H),6.93 (d,J =1.2 Hz,1H),2.51 {d, J =1.2
Hz,3H)}; Cx H, OBr, TE T Hit H (%):
C35.73,H1.87; SEME(%):C35.61; H1.95.
2 RERERFLMBHER
FES0mL = HFEH, MA 0.8 mmol 1,3,5-=
(3,5- ~9RFH)H 9.0.38 mmol PdCL, .5.7 mmol P
T &ML % (TBAB) .24 .4 mmol K, CO, FI 7 mmol
FEWR mESE XEALEREIRE EAST,
FESSETEHNLEETEAZASBHERE
40 min [ B & 18 % (6 mL 718 7K/20 ml. THF/5 mL
Toluene ), FHE ZE 90C, W . FR3I K. ¥ 2ER,
HIE, F CHCL, ¥EdIEHE, WERB, B HILE,
KIZR CHCL I, G HAVE BERSESER
BER IO, B BE B T B AT (CCL, o), w
JER GRS F B IR, ik T, ZRR AR E.
RIBER AR B (12),430 mg B ¥k, =&
45% ;IR (KBr,em™'):2953, 1545, 1379, 1248, 1113,
847,816,756; 'H-NMR (CDCl,, 8)7.98 ~ 7.45 {m,
36H),0.29(s,54H); " C-NMR (CDCL,, &8 ): 142.58,
' 142.11, 141.43, 139.70, 133.93, 129.17, 126.76,
126.59,125.96,125.62, - 1.08; GPC: M, = 1456, M,
=1539, D = 1.05; MS (MALDI-TOF) # i3 { (m/e):
1302.4 ([M+ Agl* ),1229.4({ M + Ag-TMS]* );3C
fB(m/e):1301.5 ([M + Ag}*),1229.4([ M + Ag -
1) Mg/THF

2) TMSCI
33H-
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WEREEE(13), 40 mg HEREK, =X
43% ;IR (KBr,em™'):3061,2953,1584,1377,1247,
1140,879, 835,754; 'H-NMR (CDCL,) &: 8.02 ~
7.36 (m,30H),2.44 (s, 18H),0.27 (s, 54H); " C-
NMR (CDCl,, 8):143.15,142.77, 141.13, 140.54,
137.64, 133.31, 129.49, 128.88, 126.09, 125.94,
125.49,21.53, - 1.05;GPC: M, = 1423, M, = 1454,
D=1.02;MS (MALDI-TOF) B i {8 (m/e) : 1301.6
(IM + Nal®}, 1278.6 ([ M]1* ); 1205.6 ([ M-
TMS]* ) EWH (mie): 1302.1([M + Nal* ),
1279.0([M]*),1206.9[ M-TMS]" .
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HoRBAEFR L2 256587 ERK
WA 5 = B B SR e SR 18 B X R 0 18] 452 4 B
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FIFRMIER S M 6; ALK Z M NEH . 0 E ik ak
AL 3,5 " BEZH S =BEEET 1,3,5-=
(3,5-"RERE)E I, RN 2%, EF KM
WEP IS ZREZLEHS WS THE=HW 10
W73 24% .
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PdCl,, TBABT, K,.CO,4
THF/Toluene/H,;0

B(OH),

6

8: Ry= Rg= H, R= TMS
6: R,= CH;, Rs= H, Rg= TMS

ERBURIRESE 12 #0113 B4 4F it o,
Bt — 1% 4% ( Aromatic C—Br) 7E 1101 cm™' &b IR TR
W ig B B T & L BRTE 1600 ~ 1450 em™ ' A ME T K
SFHRER C—=CEBERTRUSI, 2 TREH=
BEFERE(—TMS)HE 3 MFFE MR 4, 1248 cm ™
REPEN C—H @4 T i 4k ah R, 1140
em 'Ab R —E 8 (Aromatic C—Si) AR 3h IR IR
e, BB —REGE (C—Si) 1 78 IR 30 TR i kg M B 7E
836 em™ 4 (E 1).

12

1587.6/

! 4
4 1380.9 {1 134.4
2954.3 12485 2'54;5,7'7

1
15823

2952.4 byl
13765 [1139.9 '
12¢6.9 |
| | 35197518
2000 1500 1000
\ Wavenumber (crm™")

Fig. 1 FT-IR specira of spectra of 12 and 13
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=P R B AP AL F e 4 BITE 7.62 ~ 7.89 Fil
0.29, FAAIREE LA 2:3, RIECRIEERE 13 AR
fE7.36~8.02 0FE FEMEFNBE 2.4, =
HIEEEHER T HAFEARE 0.30, HE SR
FELLh 9:5:3(H 2).

FERECRIEEE 2 WERMBOL R KA
B K AT E) 1% (MALDI-TOF) &, 5 2| B 40 I , 43
BIR1301.5([M + Ag]™ ) F 1229.4([M + Ag -
™SI ), REWIHEE D5 H 1302.4 ([M +
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Fig. 2 'H-NMR and *C-NMR spectra of 13

Agl®),1229.4{[M + Ag - TMS]" }; £ 13 #91% [&
T 3 HE, 3R 1302.1([M + Nal*),
1279.0([M]" ),1206.9[M - TMS |* , L #3853
H4 515 1301.6 ([M + Nal* ), 1278.6 ((M]* ),
1205.6([M - TMS]* ) (B 3). :
BREEGIE(GPC)H 1,3,5-Z(3,5- 2R
FREIE AT 1,3,5-=(3,5 - FEHEHR)
F 11,12 7013 70T B4R, FEIR S I ) 43 9
5 17.47,16.91,16.08 Fi 16.23 min, 7+ F K ¥ &Y
EREEEMATRERKER 12 /113 B F&
J1EARR, B = P R BT AT R 0 A S B X
BAE 12 A =T 13(8 4).
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Fig. 3~ MALDL-TOF spectra: 12 (a); 13 (b) (lnset: IIS ZIO 2I5 23;0 . 3I5 4IO 4I5
expanded region at [M] = 1279) ©)
Fig. 5 X-ray powder diffraction diagrams of 11,12 and 13
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BATHERERE 120 BEREEE AL
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Fig. 4 GPC chromatograms of 9,11,12 and 13 fET_[ {jﬂ{-ﬂ)’é ’13 j{g;”gﬁﬁﬁé_é:m .
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SYNTHESIS AND CHARACTERIZATION OF POLYPHENYLENE DENDRIMERS
CONTAINING TERMINAL TRIMETHYLSILYL GROUPS

CHENG Ge, ZHAO Ling, WANG Yuechuan
( Department of Polymer Science and Materials , State Key Laboratory of Polymer Matericls, Chengdu  610065)

Abstract Polyphenylene dendrimers 11,12 and 13 containing terminal trimethylsilyl groups have been synthesized
by phosphine-free palladium chloride catalyzed Suzuki couplings of 1,3,5-tris(3’,5’-dibromophenyl ) benzene 9 with
aryl boronic acids § and 6. These macromolecules were characterized by Fourier transform infrared {(FTIR}, nuclear
magnetic resonance (NMR) and matrix assisted laser desorption/ionization time of flight ( MALDI-TOF) mass
spectra. Gel permeation chromatograph (GPC) indicated that the hydrodynamic radium of 12, with trimethylsiliyl
(—TMS) groups substituted at para-positions on its terminal benzene rings, was larger than that of 13, with
trimethylsiliyl groups substituted at meta-positions on its terminal benzene rings.X-ray powder diffraction patterns
showed that dendrimer 12 was of a certain amount of crystallinity and dendrimer 13 was amorphous .

Key words Trimethylsililyl, Phosphine-free palladium chloride, Suzuki coupling, Polyphenylene dendrimer



