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Abstract

Associate Professor  Masaru Yoneyama

Ruthenium-catalyzed polycondensations of aliphatic diols with aromatic diamines or aniline

derivatives have been investigated in detail concerning he effects of polymerization varigbles and

struclures of aliphatic diols.

Polyamines having inherent viscosities between 0.24 and 0.87 could be

prepared [rom aliphatic diols having 7-10 of melhylene units and aromaltic diamines using RuCly{PPh,), at

2007 Cin 1 4-dioxane for 4h, while aliphatic diols with 4-6 of methylenc units gave no polymer, In the

case of aniling derivatives, polyamines with high molecular weight could not been oblained because of

steric hindrance about amino groups.
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Table 1. Synihesis of Polyamines with Various Ru
Catalysts”

Ru catalysl Yield 7 ink

GO aue)®

RuClL(PPh,), 63 (.39
RuCl, nH,0 0

RuClynH,0 / 3PPh, Trace
RuCly-nH,0 / 3P(o-Toh);, t

RuCly*nH,0 /3P(n-Pr); 61 J

RuCly - nH,0 / 3P(ise-Pr), 73 —al®

RuCly-nH,0 / 3PBu, 74 o
RuCly-ul,0 / 3Bipy 0 S
RuCly{cyelooctadicne) 0 e

a Polymerization condition : monomers(2.5mmol),
Rucat. (0.123mmol), 1 4-dioxane(4,5mk) for 20
hatl 200°C under nitrogen.

b Measured at a concentration of 0.5 g/dl in DMAc

at 30°C.

¢ Insoluble in DMAc and H,S0,

RuCl,(PPhy), % RuCly-ntH,Q ETENGIER A 7 ¢
CEHET EDOMAER R T I onEE
AIZH, RuCly nH,0 & IEIGERS 2 7 ¢ BT
FE DI G TR, TERFY T D k4
LA 7o, 0720, Bk RuCl(PPhy,
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Table 2. Effect of Various Solvents on

polymerization”

Solvent Yield 7 inh Remarks
(") (dl/z) b
| .4-Dioxane 78 0.48 Homogenous
Dighyme 73 & Gelation
Anisole 70 ¢ Gelation
Toluene 72 ° Gelation
THF trace —_ Homogenous
DMAc ] _— Homogenous

a Polymerization condilion monomers(2. 3mmol),
RuCly(PPh,)(0.125mmol). Soveni(d.5ml) for 20
h at 2000°C under nitrogen.

b Mcasured at a congentration of (1.5 g/dl in DMAc
at 30°C,

¢ Insofuble in DMAc.

DG AL, T, b s g
Ba, WEPz iy, #oh
LAY T I LRI e o, DAL,
N DR YT I AR S DR
PEAMIE 2 & o, FERUBRIRME DS Fie 11 5
BIEMEEROII O TH D B ALND,. %
MAZHI LT, Ld - S e w A
LI, BLEL — 2T L. BONASST L
DMAc (S W TH - .,
MERIEIZDVCRET L. (/). TSR
N LT OCE FCIa<RY 7 2w migs
197, 1 8 0 CEL ) B BN T o 7.
BLIWHWY T Iowsy TREL, TERIED
LR LML TR, 21 0B
Dk, WMoY T L DMAS KA
Ly, AL, 230CTRHES oLy
= AR BRI IRANE = dn., S &L

06 ~

04 r
0.3
0.2
0.1

n inh (dl/e)

{) A, L 1 L J—
160 170 180 190 200 zl0

Temperaturce ("C)

Fig. | Relationship between Polymerization
Time and Inherent Viscosity of Polyamine
with 2 mol% of RuCiz(PPh3)3 for 4h
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Table 3. Synihesis of Palyamines fram Various Aliphalic Diols and Aroamtic Diamines *

Diol
Diamine 1,7-Hepainediol  1,8-Octanediol [.9-Nonanediol  [,10-decandiol
Yield ninh  Yield ninh  Yield ninh  Yield 7 inh
n, L) € 0,

G g N i N i B g

3.4"-Oxydianiline 46 .37 73 (.43 75 (.54 79 0.87
4.4"-Oxydianiline 47 0.25 63 .33 75 & 82 e
4.4 -methylenedianiline 535 0.24 09 0.51 79 __ ¢ 81 e

a Polymerization condition : monomers(2.5mmol), RuCl,(PPhy), (1 | 25mmol), 1,4-Dioxane(4.5ml)

for 20h at 200°C under nitrogen.

b Measured al a concentration of 0.5 g/dl in DMAc al 30°C,

¢ Insoluble tn DMAc and formic acid.
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