ITIVEMMNKR BERRDBLL B AR EERARTIROAH
RRIEKRF - T#8 OFENE -PHEDE -HEHkH

DHE  BECESDNLESF (IR -, BORSHT) 145, BREOHENSEEE
BEHH TS, BARENFII—MICS BRMET/v— (HHICAB,R) D— B EAICLUARS
nERIE. RISH. BIESRTURT —BLOREERT SR TES, ARE TS
HERRUTIREDT I (ARRF) ENANK B (B, S TF) £ HRMREL T—BRTAR
THLMBNTHD, RRHEHHICRHLY M T S AN S S FEBARRERRTS
ELBIC, LT HABHSFERICARL. BEABOBEELRLL, S5ICHFIELANTT
S/BEORBHICONVTERNICTHEL, BEABMELOHEN, £ LOLYT LT HER
oD THOETHET S,

)RR  FENDp-71=UrI7IV(PD), $7:0344 —HFL U7 =V (ODA) &, MIAL B
(TMA)EN-AFIEOUR h, BUVBN 1)), CUS Y RBARIGTE TTRIBSE T, BH1
BaFEEBELE(RT).

B P(OPh);, Py

A-A + B— -

B NMP, 80°C

Aromatic Polyamide

A-AB—< 2 ] Hyperbranched

AB,, Intermediate
2 COOH (1)

B
R N P SR @ S S

COOH

ERBEEHEP- AN T o) TRBB LS EHETOCLICLYRBEERDEREITIEEBIC
GPCICLA A FRMEZTT/(K2).

P(OPh)s, Py
Resulting Polymer) + HZNOOMe 100°C. 30 —»  End-capped Polymer @

PDETMADSESHIRICAER T SAB, AN FEp— = A7 ZU ENAL L BE EFEMR L
LTERU. ShERSRICLVESL, BSRFERARU7 IRESRLE(H3),

COOH COOH

P(OPh);, Py
O.N NH HoOC > 02“‘@‘ -c
2 ( > 2 + Q NMP, 100°C, 40h W8

COOH COOH
COOH ocC
H,(3atm), Pd/C P(OPh);, Py
P e O e O o
DMF H O NMP
COOH COOH n

BESUHMEEI H-NMR, RARINULVIESEL T, BIRHEIIRIEUFIAEBRL7=(0.01mol
/L)DMFehT, #&B0.5 g/dL. 30°CTRELL.
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Table 1 Direct polycondensation of diamines and trimesic acid in the presence of condensa-

tion agents.
run diamine Conc. P(OPh)3 LiCl Yield Ninh
(mol/L)  (eq® (®) (%) (dL/g)
1 PD 0.13 3.0 0 92 0.96
2 PD 0.20 3.0 0 gel -
3 PD 0.13 2.0 0 74 0.31
4 PD 0.13 2.5 0 72 0.29
5 PD 0.13 2.0 1 93 0.72
6 ODA 0.13 3.0 0 88 0.49
7 ODA 0.13 2.0 1 gel -
8 ODA 0.10 2.0 1 gel -

a) molar ratio of triphenyl phosphite against diamine.

BF et EIIGaussian 947045 A%, ab initiojk(HF/6-31G**)ICkUTTo 7,
Proton Affinity (PA) = -{EH-EO}

(kcal/mol)

E,, : Total energy of protonated amine E, : Total energy of original amine

IBREEE ZETIDTMALPDHBLY
(SODADWERICLIBEARRERIITER
T, PD, ODALBICRIGHEM (RE. BEFIS
B. MEERNOF®) RT3 TYIL
{ESETICRAIBMESRHER/ILENTEE,
AY /= )VRICEBIABRTHIETHIOM A
B BRBLBRRARIT—Z2ERUE.
'H—NMR. REUT7IREESDERK. KRIEH
WRFONEBOFENERZN, EERFP
[KIIPT7IVEA BE<EENTHY, 'H-NM
REKYEHL7=EIVEHEIZPD: TMA=1:1.1, OD
A:TMA=1:1.2THof=. ODANEAIIPD
[CEERTYIMEDEEZUR T TDEITHEE
EERMUI=EECHEICRN/=. PDOES
Tl —ADT7 /BT IRERITIEEERY
D72/ BT IEFHENRNHEHEN,
KR IGICHTARGHEPET 5, 207
HAB R EA T F I S<ERL. FIVEE
FTICEIEE S FRERLPTINEEZSN
3, ODADIZE ., T—TIESTFEICKIZD
BFIRRIINEL, RRETZ/BOR MY
BHHENDT, PDEYSIMEBERIURT
WeEEZ LN,

SRESEPICHFETIRRICIVAF )L
BEp-ApFI TV (T OV ERIGSE

(a)

Endcapped 1

(b)

Absorbance

©

PD-IPA

1 1 1 I
4000 2000 1500 1000 400

‘Wave number (cor))

Figure 1 IR spectra of the resulting polymer
from PD and TMA before the end-capping reac-
tion, (a); after the end-capping reaction, (b), and
the polymer from PD and isophthalic acid, (¢).
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Table 2 End-capping reaction of the resulting polymers by p-anisidine.2)
sample  Winit(®)® Wend(®® AW(@©@D) Mcoon® 9 Mw® mninn(dLig)

PD-02 1.86 2.36 0.50 387 0.73 285,000 0.70
ODA-01 2.86 3.15 0.29 1027 0.36 86,700 0.53

) The end-capping reaction was carried out with 4.31 g (35 mmol) of p-anisidine and the result-
ing polymer in the presence of triphenyl phosphite (35 mmol) and pyridine (10 mL) in NMP
(140 mL) at 100°C for 3h, b) Winit and Wend represent the weight of the sample at the begin-
ning and the end of the reaction, respectively. AW = Wend- Winit. ©) Molecular wei ght per one
carboxylic acid group calculated from Wipit and AW. 4) f= MA B2 unit/ McooHn, €) Determined
by GPC measurements with a laser light scattering detector in DMF containing LiBr (0.01 mol/
L), f) Measured at a concentration of 0.5 g/dL in DMF containing LiBr (0.01 mol/L) at 30°C.

Mcoon AW : —l’—@—OMe - xH0
H

x (mol/unit)

AW
104.13

AW = 122.15x - 18.02x —_—> x=

Wi
x *Mcoow= Wit —> Meoog= —=
x

BILTERRDILREHET ol 7=V T I &MV LEDBIFRTRORNBIR ARSI
WERNISRY, ARSIV EBEDT713cm ORIRASE KL, 1179cm (T T—FIESH
ROFUNE—IBRNI=, TORF vy TROFABRNARINBAY TINBET =V PTZ
YDERURDARINVEIBITBLULTWAI LN DNS, RIGEDOEBYREPORBLIZT =
STUVDE/I—AYNTH T BN T TES(Table 2), Th&URHIAIPDOBE0.7
ThY, ChIIHIETHAB AT/ I—hoABEN LB S EE S FOTROEICHET S, 3T/
v — Sk 2<BERIT. ODADBEDFINEL Ao, GPCICL S5 FRIIPDNSDES &
DAHBODADPSDHD LUK EL, BEPOEFHERIILBENAE/BERUL.

PDETMADSEAYIMICER T HAB RS FEp— b7 UV ENAL U BEHRURELTE
RRL7= (X5 13%) . BUVBMNT =)V, EUDL RBEHI TREIE (R(LUF VL) ML TI00C
TIHMRGSE TABUESHEH (X3, IREI6%) ., R NMRAHOBERPMSERESHIL
PDETMADE A HSBSNIRYT—EHFR—EE THHLEWRLI, 3CNMRISHEL
420,43 THo7. DMFRDOEIEEEIZ0.27(dL/g) THol, CHIBEERDBARESFL
FFABEDETHY. ABE/T—L,BAE/IT—PEDESHIUNEYNEN. FRARICHTS
BRMEIIZIIRAC THor.

STIVENANEBOESICEIIAMBBRK T, ST 0—A0T7I/BIRGTHEBTH
ERATEHONBIDICT S/ EORGHEIET THEFBTED, Ko, I7 I ORERIGICH
THRSHAERMEE (pka)ICHAT B LB ESN TS, DT ORISHZECZE ROICH
fi T B1=HICIHERI S FHBERICEYTON 7 74=F 4—, HOMOLRVERIL. Shépkalc
MLTAOYM, B2ICRT . PAIEEN B LIZIFERBIRICHDAS, HOMODL NIVIIHEECLY
(E5DENHBENDHD, ERDEE NS, PA3.3OEHNK 10EORICHEECILTIILHE
ETED,
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BA2DO T EPAL, — A 260 ; ~ -6.5

JT=NVTSHICEACLILEDPAZ . 1 .70
LR(APA)ERIIRT. BBRN 5 2°°F - <
DBTFHEMRIBMIEPABK 2, | 1782
&< RBRBICHT BRGHDE 2 - 1{-8.08
VERETES, AX—Y—(I—-F € 200| / o
VEB)EREBOITIV OB . 17%°
B, —HOT7I/ENTIREAIC § 2201 1{-9.0
EDBLCIVBTFHENRIB © I 0.5
135728, APATSKENERIRTE 20 3.0 40 50 6.0 7.0

B, pKa

Figure 2  Relationship between proton affinity(O) and
ABIRTFEB RN TOBEDIHE, HOMO level(0), and pka of aromatic diamines.

BYOWERISHBIEHENTEZS

BRRGLVRTNI(k, BK). BEPICAB RS FHERIN, BOESHFOEBRSHFTE
%, TNl MIETBAB R TFDPABTTDI 7 I DPALYINELIEBTE, TR BAPALSAEL
CEITHIET S, PDEODAZLEE T 34 T — T )L A DRIETODADAPAIZ/INELY, ZDZEIFODA
ETMADESHPDETMADER LV IMELP T E, ERESBPICHFETIRRBHNAE
YIWBBLPIEOIECRBUTIVAEZZSNS,

Reactivity of Aromatic Diamines

CHs CH,

NH NH
O™ > ol = wOrmme > npo e o™
HzN
2 NH, NH,
234.93 kcal/mol 234.13 kcal/mol 233.17 kcal/mol 231.71 kcal/mol 230.22 kcal/mol

Reactivity Change of Aromatic Diamines by Amidation

CH3 CH3

N NH.
@ He HzN—O-NHz > HzN@o@NHz > @ ?
H.N
2 NH,
6.33 kcal/mol 3.25 kcal/mol 1.23 kcal/mol -1.39 kcal/mol
2.55 kcal/mol
K> ba—-A'
EEEEEe— 'A—ab
A-A —<B'
ki B' ks 'B B'
A-A — 'A—a b— 5 B>—ba—a b-—-(B
Bl 1 ¥
Bl
kq ba—ab—
B 'A-—ab—< B'
lA.ab_(B' B"

Figure 3 Reactivity and reactivity change of aromatic diamines estimated by PA.
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