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Pdy dba s  1.1'-  2.2'- BINAP
4 4 Buchwald-Hartwig
M,>2.5%10" . DSC TG  XRD
T, > 200C T, > 400C PIS-3
25°C
Buchwald-Hartwig 4 4-
= 98%
N N- HPLC
! .
Perkin-Elmer SP one FTIR Perkin-
Elmer KBr Bruker Vance 300 MHz
Bruker DMSO-d,
TMS TA Q600
10 K/min Ar Perkin2 Elmer Pyris1 DSC
> 20 mL/min
10 K/min Wyatt DAWN HELEOS
Pd, dba , DMF 0.5 mL/min
1.1'- -2.2'- BINAP 5 mg/ml.  PE Lambdal2 /
4 4'- DMAc 2.0x 107" mol/L .
Buchwald-Hartwig 5 2
— PIS-1 ~5 50 mL
Pd, dba ; 0.05 mmol BINAP
1 0.15 mmol N N- 10 mLL
4 4'- 100°C 30 min 4 4'- 5
=98% ACROS mmol 5 mmol 14.0 mmol
=98% ACROS 100°C 3h 160°C
Pd, dba ; = 99% 2 h
ACROS 1.1'- -2.2'- BINAP =
97 % -2340 C 0.3 toluene ACROS 100°C PISs .
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Scheme 1 The synthesis of PISs
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Table 1  The molecular weight and polydispersity of poly imino
a 0
sulfone s
Polymer code M, M, MM,  Yield % 4000 3500 3000 2500 2000 711500 1000
Wavenumber (cm ™)
PIS-1 1.78x10*  2.51x10* 1.41 85
PIS-2 1.216x10°  1.824 x 10° 1.50 36 Fig. 1 The FTIR spectrum of polymer PIS-1
PIS-3 2.432x 10 3.283 x 10* 1.35 91
PIS-4 2.536x 10*  3.000x 10* 1.18 80 0
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“The soluble fraction in DMF calibrated by GPC polystyrene standards

— Not measured due to poor solubility
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"H-NMR spectrum of polymer PIS-4
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Table 2 The structure characterization of poly imino sulfone s*
Polymer Folrmula and mc?le(tulaAr Elemental analysis % 'HNMR FTIR uv
code  weight of repeating unit C H N S Amas
Cis iy SO, N Cal 67.08 4.37 8.69 9.95 8=8.72 s NH v 3357 em™! NH
~ 181114 21V2 C . . . . =0. S O
PIS-1 322.27 Fond  66.67 4.59 8.81 9.80 8=6.93~7.82 m GCgH, v 1326 1143 em™ S0, 311 nm
y 1303 em™' C-N
CisHiaSO,N Cal 67.08 4.37 8.69 9.95 §6=8.57 s NH v 3353 em ™ NH
3 18 14502 Ny ale . . . . =8. s .
PIS-2 322.27 Found  66.73 4.59 8.79 9.82 §=6.76~7.96 m CeH, v 1323 1144 em™ S0, 305 nm
y 1297 em™' CG—N
Cao Hyy SO, N, Cal 75.00 5.16 449 5.4 O- 53 s NH v 3385 em ™! NH
39 1132 DOU4 1N2 alc . . . . _
2 8=6.80~7.80 C m~!
PIS-3 624.48 Found 74.79 5.37 4.52 4.98 m Gl v 1330 1144 em™ S0, 351 nm
60=1.59 d CH; y 1297 em™! CG—N
Cyr Hyg SO, N, F, Cal 50.12 3.31 5.11 5.85 =832 s NH v 3355 em™! NH
~ 71118 pRAVENY alc . . . . =0. S _1
' 33 ; 3
PS4 554.55 Found  59.07 3.44 5.18 5.70 6=7.18~7.73 m CeH, v 1330 1147 em™" SO, 62 nm
y 1298 em™! C—N
CouHioSO N Fy  Cal 53.10 1.84 5.16 5.91 v 3349 em™! NH
PIS- 4 19Uz Ny Iy C . . . . — 1321 11 'm ™! —_—
55 542.33 Found  53.01 1.97 5.22 5.83 v 13 53 em™" 80,
y 1304 em™! C—N
* Not measured due to poor solubility
4 PIS-1
3 DSC PISs PIS-3
T, >200°C PIS-1 PIS-3 PIS-4
T, 281.04°C.PIS- PIS-4 PIS-3. PIS-5
3 F H C—F
PIS-3 197.33c. PpIs-3  CG—H
PIS-1 PIS-4 —C—
H —CF,
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17s PIS-5 Temperature (°C)
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Temperature (°C) >4 TG curves of poly imino sulfone s
. PIS-1 Peak 444.93°C PIS-2 Peak 408.18°C PIS-3 Peak
-3 DSC curves of poly imino sulfone s 438.45°C PIS-4 Peak 436.35°C PIS-5 Peak 481.02°C
PIS1 T, = 281.04C  PIS2 T, = 216.78C PIS3 T, =
197.33C PIS-4 T,=256.24°C PIS-5 T, >300C 5
4 PISs
PIS-1 4 PISs PIS-5
5% T, 400°C . 25%C
800°C Yo% 45% N- NMP N N-
4 PIS-1 M 1.78 x 10* DMAc N M- DMSO
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DMF PIS-3  PIS4 25°C . PISs
THF .5 3
Table 3 Solubility behavior of poly imino sulfone s
Polymer code DMSO DMF DMAc CHCL, THF Acetone CH; COOH H, S0, NHy H,0 NaOH

PIS-1 + + + + + + + - + - - - - - + + - - - -
PIS-2 + + + + + + + - + - - - - - + + - - - -
PIS-3 + + + + + + + + + + - - - - + + - - - -
PIS-4 + + + + + + + + + + - - - - + + - - - -
PIS-5 + - + - + - - - - - - - - - - - - - - -

+ + Solid polymer was completely dissolved at room temperature + — Solid polymer was partly dissolved at 50°C - — Solid polymer could be swell at

50°C  The mixing of 5 mg of polymer with 1 mL of solvent.
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Buchwald-Hartwig
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SYNTHESIS OF HIGH-PERFORMANCE POLY IMINO SULFONE
VIA PALLADIUM-CATALYZED AMINATION REACTION

JIAO Wenxiu' > CHANG Guanjun' > LUO Xuan' ZHANG Lin' LIN Runxiong’
U Research Center of Laser Fusion China Academy of Engineering Physics Mianyang 621900
% Engineering Research Center of High Performance Polymer and Molding Technology ~Ministry of Education
University of Science and Technology — Qingdao 266042

Abstract A series of novel high-performance polymers poly imino sulfone s PISs have been obtained by the
aryl amination reaction of 4 4'-dichlorodiphenyl sulfone and a series of aromatic diamines using the catalytic system
generated from tris dibenzylideneacetone -dipalladium 0 Pd, dba ; and 2 2’-bis diphenyl phosphino -1 1’-
binaphthyl BINAP . The structures and general properties of PISs are characterized by means of FTIR 'H-NMR
spectroscopy DSC TG XRD etc. The results confirm the proposed molecular structure and show that PISs possess
high molecular weight M, >2.5x 10" high glass transition temperature 7, >200°C  and good thermal stability
with high decomposition temperatures Ty > 400°C . PISs possess amorphous structures and also exhibit the
excellent solubility. PIS-3 and PIS-4 can be dissolved not only in high polar solvents but also in common organic
solvent THF at room temperature 25°C .

Keywords High performance polymers Poly imino sulfone s Buchwald-Hartwig reaction 4 4’-Dichlorodiphenyl

sulfone





