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Abstract : Poly(squaryl amides) were synthesized by the condensation reaction of squaric
acid and its ester with diamines. Poly(squaryl imides), as a new form of polymers, were
synthesized by the condensation of squaryl amides with terephthaloyl chloride and
adipoyl chioride. The solubility of synthesized polymers was tested. The structure and
physical properties of polymers were ‘observed with IR, UV/VIS and thermal analysis.
All the polymers show high thermal stability but poor solubility in many polar solvents.
The poly(squaryl amides) and poly(squaryl imides) of 1,3-condensation type have more
delocalized m-electrons in squaric acid moiety than those of 1,2-condensation type.
Additionally, the z-electrons are more delocalized in the case of the poly(squaryl ami-
des) than the poly (squaryl imides).
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Deltic acid Squaric acid Croconic acid  Rhodizonic acid

Fig. 1. Chemical structures of squaric acid and simi-
lar oxocarbons.
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Fig. 2. Synthetic pathways for the derivatization of
squaric acid.

653



o % F-

¥} 2-nitroanilinex}2]
Ach2 & 67.5%.
P(SA-PPDA) 9 3¥. AHz+4t 1.14g(10mmol)
3 PPDA 1.08 g (10 mmol)E Z& 4™ 80mL
of 91, 7}l (heating mantle) & A}&3}o]
280°CellAl 200 BEEAIZTH ¥H37) Sldle 7/
AAE A F 3] FHHE Eo] 24
AA FBEFES FAoY dS5HE AAE
T UEE sl o vrgo] Bd & Ysid 1nE
g I M EESS HHOE 71 ¢t 3
HEL Aol gsted £231r, Soxhlet F3|
gt mEjdat g E Zzt oF 2447 F

o O
LE'E

st g4E

1”~1

o d

2a3c) 2P 99 BEESS AYS AANY
th 0% WAz} HTA 2UE UYL
P(SA-MPDA)$] 3¥.tlo}l4 B3] 2 MPDA

& AHE A& AlYstas P(SA-PPDA)S &
A1} FY3iY STAe) Bo] dojzint.
P(SA-BAPB)8] 3¥. tlolulA T 2 BAPB
£ AHEF RS Al9slus P(SA-PPDA)S] &
A3 FY3ie Qalx|ale] Bigo] dojzict.
P(DBSA-PPDA) & F%. AHS3t7] Aol 4A
B2} (molecular sieve) £ #2]3t] FE& A|A
3+ 100mL<9) DMFel 2.26 g (10 mmol)2] DBSA
9} 1.08 g (10 mmol)2] PPDAE ZEgtAzoe] ¢
I Aol W79 CaCl, AxeE A7 §F 8
59 BAa BY7)8kelA 15087 9HgAIZIY 1
Ao BZ7)g AA L FREANE 92T
7}g3ld 150 mL xS DMFE dh-g71=
4, &3] Rals) vk ¥EY] &9 &
& Yz & oerS-S Hriste] ARAAIR H o el
o) HZAo] v A BYz et A Hg

_rg-{q- ok

o e

22 323 Asle B2 HUY AN
t}. ol % FFAx3] AT} HF YHBA P

(DBSA—PPDA)% dE
P(DBSA-MPDA) S $%. tolRlA gz

MPDAE A% 2& ASstue g 27 P
(DBSA-PPDA)®] @43 govf, Zue A%
g go) Aojict.

654

08 =

P(DBSA-BAPB)9 %¥§. toltlAdl dZFAE
BAPBE A% AL HMYsn or& 4L P
(DBSA-PPDA)9] 43} 2on @A H3E
434320 Fojzict.

P(DASQ-TCO)Y +#. &0l DMSOE= AH&
37] 43U Mol 44 BAAE X3l FEE
AAsle] Foivh. W27 AxHB Fo] FAH
50 mL 37 E8}A3F9] 10mLe] DMSOE ¥u
dexg Jads) 9 TC 1.02g (5 mmol)E A
3] YojEr}. DASQ 0.56 g (5 mmol)S 20 mL
9] DMSOQ9 Al 4k XA
triethyl amine 1.53 mL&} @7 9l87] £08 &
7|2 AAHE] ¥elen. &7 € FLEH7
atoll 150CollAl &F 7AIZE BEGAIZIH REE7)
FH o] Ago] HE ’Jioi Hgltt, o] &

A 01-“}5]'0“] EvE *117‘13}3’— AFHzZY 7+
Y

o] 3

04-'—}3}‘34 2 QE%
2 F838] NH | JF3A x5 B
P(DASQ-AC) S &%#. P(DASQ-TC)t /A

o SRS EF € ALEHY Fel

110°Cell Al ¢F 6412 WHEAIZIE WH7] el A

Bo] A7t} ol HYEE dn AGEL ol

BEE FE) ARG H AI[Z2TH.
P(DASA-TC) 8 F%#. P(DASQ-TC)2t #At

A S o AR sell 110°CollA oF 74

7 Hke A7tk DASASY] wialo] Al RHA A

Xo] o zZragalo] JojAL}, o] LAE 795}

o) 7}g 8l %H DMSO§ HHe 712 RE &

Skl
Perkin ElmerA}2] FT-IR model 1750 spectro-
Nicolet FT-IR 8002 o] &3}
AHEYE Art. oju) A8 EF KBr discd
o2 wEel ZHAYT

photometer %

Polymer(Korea) Vol. 19, No. 5, September 1995



Ao zyy $E8 DA BB 189 B4

DSC ¥4. DSCx= DuPont 910S& AlE3lo
dgln 71¥4&xE 10C/min.ol5, 50 mL/min.
o] A47)F3 30~550°C2) WA S

TGA £4. TGAL Perkin-ElmerAte] TGA7
& AMEEt PP x olu 7IE & EE 20°C/min.o]
o, 50 mL/min.9] AA7) &34 30~5707C<
oo A FAeH.

UV/VIS £4. 2 A 852 KBr discE THs
¢l Hitachirkl] model 323 UV/VIS/NIR
spectrophotometer& A}&-3l] 210 nm~700 nm
o AHEHE Arh Z disc & KBr
100 mg% 0.005 mg~0.015mg I A&EE 4
& 3 w4k} (background scattering)& 4
3517] Yl Zot o gEdle HFE 23 vkE
st THEUTH

HE2Y. gui7t BglE x| &3] Ost-
wald AEAE o] &3t TRIEE A

-

A3 2 23

AHe O AAE telmld GEAY B EA
gl 23rEito] Yojux|gk nE Y] Bt
st T2 WaE st Fig. 20 vehd wieh 2
= REAl 2
22 =8ttt AAaE EEAE e A%
2=29o AL Schmidt Foll 2Jste] FH st
FAE o 2 Ao e JUEEE BF
oju] BPE PAPEL Fudyen FxE IR
olu} YARME Eatod oln] L AEH Hla
0 I 7 U=

E)om| oy ¥R 4. AL A
vao 2829l DBSAE AFHFY tolwlA ©F
Ao 2PFPerAh By L Y4E 2EH
o] <ro}x= Fig. 3¢ ueh} Yok ojE Foll P
(SA-PPDA)$} P(DBSA-PPDA)E Gauger®t
Maneckedl] 93t} FA® TR e 729
slgFEolth!s MPDAE B9 #d4e 571
2717} SlsiAols BABPE 4 2 1EAM

Falof 4198 A5% 1995 9¢

Wel BT 5 B AsiAolnt. Az
o %3 Lol TN 57| WEe] FEA
U FRgul AEsion DBSAE BYAE
Agste A9 Al Hldtel gai4gel Fol
DMFE %89z A8agch. 659 A4se
T¥ape Table 1o Ueht ulsh g g @ &
BPoe Pojith. B B 2& YA T
ofo] 24l5v] S8 P(DBSA-MPDA)olAE= 7

o

HO oK
HoN-A7-NHy
E— NH TNH—Ar
[} Q
o n
1,3-Type polyamides
Ho ot ~—NH NH—A
i HaN-Ar-NH,
(o] o] i
Lo,

1.2-Type poiyamides

for 1 for
ol 1,3-lype poiyamides | 1,2-iype potyamides
-©- P(SA-PPDA} P(DBSA-PPDA)
—@§ P(SA-MPDA) P(DBSA-MPDA)
~O-o<0r0O- | P(sa-8APE) P(DBSA-BAPB)

Fig. 3. Synthetic route and abbreviations for poly
(squaryl amides) from squaric acid and its butyl
ester.

Table 1. Appearance and Intrinsic Viscosities of
Polymers

Sample Colour  Yield(%) Solvent [)(dL/g)
P(SA-PPDA) red-brown 77 - -
P(SA-MPDA)  |black-brown 71 - -

P(SA-BABP) orange 98 - -
P(DBSA-PPDA) |red-brown 39 H,S0, 0.71

P(DBSA-MPDA) | brown 27 H,S0, 039
P(DBSA-BABP) {yellow 51 H.S0, 023
P(DASQ-TC) orange 38 DMSO  0.08
P(DASQ-AC) orange 32 - -
P(DASA-TC) pale yellow 82 DMSO 056
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Fig. 4. Synthetic route and abkreviations for poly
(squaryl imides) from diamino-derivatives of squa-
ric acid.
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Table 2. Spectroscopic and Thermoanalytical Data
of Polymers

Sample Y=ol Amaxin  Transition Temp. ir@_S_C
IR(em_;) UV/VIS(nm) endo(C) exo(C)
P(SA-PPDA) 1604 504 92 378
P(SA-MPDA) 1604 430 109 470
P(SA-BABP) 1593 274,398 111 406,465
P(DBSA-PPDA) {1792,1575 426 112 430
P(DBSA-MPDA) |1784,1600 380 109 384,427
P(DBSA-BABP) [1800,1559 263,395 100 410
P(DASQ-TC) 1688 252 100 422
P(DASQ-AC) 1801,1680 262 100 430
P(DASA-TC) 1809,1688 - . 100,365 -
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Fig. 6. Thermogravimetric analysis diagram of poly-
mers (a ; P(DASQ-AC) and b; P(DASQ-TC)).
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