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Abgtract: The aromatic hyperbranched polyamide was synthesized from 5-aminoisophthalic acid by direct polycon-
densation with triphenylphosphite (TPP) catalyst as a condensing agent. The modification of end-groups in the resulting
hyperbranched polymer (HBP) with various akyl acohols were conducted. The modification of end-groups of HBP by
akyl groups resulted in an improved solubility in the THF comparing to that of the carboxylic acid-terminated aromatic
HBP. Also, 10 wt% weight loss temperature decreased by increasing the length of alkyl group.

K eywor ds: hyperbranched polyamide, 5-aminoisophthdic acid, therma property, solubility.

1. ME

nro.
Hory7} At o2 A2 F7] 72 A
2lEPEA] FEolukt
F U= F 9 U FU1E 7K AL Y= AB(2) 8
ElH S S A9 AL A R e EAEelEA B

2 TR aRbE 84 0}— Z0] 7Fssitial B ausicht

olgfgt 7IA T2 IARAFES FAREe] MPFEI} ofgt AT
Zabe= xRl 9¢low %O}Oq T FA} A& ZH(intermolecular) <]
e ARGl AA ol AT EAke] ZAA Eodo] Ay i
2o} mlaste] £4] Esfo] BAldle FES ] FEgick 1978
o]%of Vigtle Krichddarf, Kim, Tomdia, Newkome 53} -2 -}
Sof| oafA wl=gle] aE2Kdendritic polymer)oll #3+ A7} Wol
RRRAS s L=

j',]_7«] Hr‘sﬂil-‘;_x}oﬂ xlzgo.]om
H7] Atk A2
F-A(dendritic macromolecule) -
A2 HeEl 22 gl

HAlo] thersk

Aoy wialE degy deey a2g)a dapE] R
ZH(hyperbranched polymen = Uz 5= itk dl=E3) deg v 2
ZHE 47|19 BdS 7 A gl whsle] dubdoz o o
Aol W& BalA FAEAA 7] wiEe] 2] 2 GAe] B
HS daw v v AT TRARE AB FHo] T
AZHE o e %}% Sl FAo] o]Fold 7t et

aAp] Ha o} we wee 7h

To whom correspondence should be addressed. E-mail: Iswon@ssu.ac.kr

571

0#0
L=
pass
92 ©
_>L
Z
i
Y
O
HU

in T°r7b~*7<}9} H
]F— 2Ark. 11}7}*]?" A
W degmel fAke Ads 7R
o] TA2l S-aminoisophthaic
3}04 3—47}4 T2 WS o= 5“33}03 =5
2H 23} U (etarification)S E3) LrhS Zolv} 2

o
27} A gsto] wekpxo] g BAWEE 2A S

AB; %
Kogyo Co)E A3

ﬂ]ol dekA) = 5-aminoisophthalic acid(5-AIPA, Tokyo Kasd
stk MY, Esd E2vto] Etriphenylphs:



572 538 - 4734

phite, TPP), N-methylpyrrolidoneNMP) 5 AldrichAle] A3 AL
a3t

oS AR X@ar] 98 ARES oEkE, ke, wERE
&2 38 Junse chemicd Al A FhEIG oW, SujzE

HoS0& AHESIIEE RE Aok HAIs glo] 1ol Abga)

22 IAPZIRAE Ye=E Ez|o| =2 &y

’2ellA] 37+ Wkg7]oll AB, WAl SAIPA(27.17 g, 0.15 mole), 3]
2](13.035 g, 0.166 mole) TPP(50.335 g, 0.165 male)S €31 NMP 150
mLek A A7} s5E wH] A wﬂi HkSISITE 100 C
2 A8 715 THoIA 5AI7 B9 5 Si9ih whegSs A
207 WeE o ulgulel FFe] 5 wide Grkgole] Fof FHE
Al e IR R EEE E2]obv] = (carboxylic add terminated
hyperbranched polyamide, CAT-HBPE 14, 21&olat §- 553}tk
3428 CAT-HBP:= Aol A Zg, A=x313)

23 DXPIK|EAE WskE Za|olo|=o| 2ot x[EHAIKyl-termi-—
nated HBPS)

CAT-HBP2| ehs o7 ko @ X|3kA]7]7] 918 17 Wh&-7]el
10 g9| CAT-HBPS} Z}&F2] ol §H-2(23035 g, 0.5 mole)S A+ Zuld
H2S04(2.0 g, 31.25 mmole)® &7 P11l 100 T= FAE 715 +%

oA A FF o ~EH =S} ¥R SIGitE BE RREe A
o2 WYZAZl 3 nlgulel Bk 5 wide FAHEY = ekl

o] A, 21Eed3 Fo 3)siginh #AFE(5109 g, 05 mae), =
) 2HE(93.17 g, 05 mole)S ©]-&3 etk X3k Hh = oekg-S o] &
o W sdeA skl

24 2M

IR TR EARe] A o 9l ddr]e] X|3ks g1y
814 FTIRZ 'H-NMR 2#E7 844 31t} FTIR 29E-
BIO-RADA}FS] FTS:3000 spectrometer A&} resoution 8 cm?,
7N 3|4 6032 1 A45kdrk 'HNMR 412 &u)2 AldrichAH]
dimethyl sulfoxidgDMSO-ds, 99.9%)2 AH8-31%3 2, Bruker DPX 400
MHz *H-NMR spectrometer2 AH8-8to] 418191tk 39 3121714
T AR BARRS 471918 82 duet) o2 THF, HHe
Waters*}2] Styragel column(7.8 mm 1.d.><300 mm, 5 um particle diameter)

[

< o] g3le] 9d#7]7] GPCE F43Iith dH o8 2=% 50 T,
52 1.0 mL/min ©13 E7]= Waters 2410 Refractive Index

(RI) detector(RI750F)E AMg-stlomn, Al EXE7) F2 1059

#7 ZY2EH ARR AR AFAE o) gste] S 574

kAT
AL A EE

SAIPAS ol8dto] 7H5A] dhek AR W Ejohi| =
(CAT-HBP)S Fdstolrt. xlgolat - 8975 CAT-HBP:= Ak
o] opu|= Agtel ok et S wlie] wwkg kAo 22
BFES 3535la ¢t} o]E AASH] 938 soxhlet extractorS
AREskgl e, St vigkES el 27 394 #, AAlst
Ak,

S5AIPETE] $E CAT-HBPS] FT-IR 2=#|E81S Figure 19 U}

BRI 1685 cmitellA) el]= Al olg shadc=0) 54
2% #3900, 1720 am®ellA] 7HEA] TEHCOOH)! I8 54

Z2|H, A297 A6Z, 200551

E?

Transmittance(Arbitrary Unit)

1800 1700 1600 1500

1900
Wavenumber(cm™)
Figure 1. FTIR spectrum of synthesized CAT-HBP.
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Figure 2. "H-NMR spectrum of CAT-HBP.
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Figure 3. Alkyl modification of CAT-HBP ; (a) TPP, pyridine, NMP, (b)
ethanol, H,SO,, (c) hexanol, H,SO4, and (d) dodecanol, H,SOx,
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Figure4. FTIR spectraof synthesized HBPswith various akyl end groups
and CAT-HBP.
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Figure 5. "H-NMR spectrum of HEX-HBP,

Table 1. Molecular Weights of Synthesized Aromatic HBPs

HBP M, My MWD
ET-HBP 6300 8100 129
HEX-HBP 6600 8500 129
DODE-HBP 7900 9400 1.19
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Table2. Solubility of Syntheszed Aromatic HBPs at Room Temperature

THF DMSO NMP DMAc DMF  Acetone
CAT-HBP X O O N @) A
ET-HBP O O O O @) O
HEX-HBP O O O O @) O
DODE-HBP O X O O X X

O, soluble; A, partidly soluble; X, insoluble.
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Figure 6. TGA thermograms of synthesized aromatic HBPs.
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