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2 2f: 94327l rosin maleic anhydride adduct (RMA )& hydroquinones} ¥HgAlA 2 zRujA
JAHI2E AR £3 ZnO v &4 slllA 4F X377 =98 aryleyclotrisiloxane &
FAAE ohe JYS PN o i olulir|7t A polyarylsiloxane prepolymerE A%
3t 2xn| Ao AH =0} ofudd] olu|i7]7} AY¥E polyarylsiloxane prepolymer 2 £
rosinimide 3}FEL A X3RN o] IR, NMRE £43 o} 93 48 2F3lgt. TGA
ZA A9 YA A= F7] 5 500 CAMT FARAEE] 70% 24 58 €43 548 e
ek =3 S8z g FAE A9 B4 S d9¥A {rl8lds =R g vE
DMSO, DMAc, DMF, NMP %9} S4 8ozt &3i== 54& B4

ABSTRACT: Rosinbisester was prepared by the esterification of chlorinated rosin maleic an-
hydride adduct (RMA) with hydroquinone. Arylcyclotrisiloxanes containing phenyl, methyl
and tolyl groups were synthesized in the presence of ZnO catalyst, and amine-terminated
polyarylsiloxane prepolymers were prepared by equilibrium polymerization. Rosinimides modi-
fied with polyarylsiloxane were prepared by the imidization of rosin amic acid modified with
polyarylsiloxane. The chemical structures of the obtained polymers were confirmed by IR and
NMR spectroscopies. TGA results showed that thermal stability of polyarylsiloxane modified
rosinimide increased with introducing phenyl group in polysiloxane. And also the weight
residue of prepared rosin modified with polyarylsiloxane was approximate 70% at 500 C in air.
They were not soluble in common organic solvents, but soluble in aprotic polar solvents, such
as DMSO, DMAc, DMF, and NMP.
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Polyarylsiloxane Modified Rosinimidese] ¥4z 1 &4
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Figure 1. Chemical structures of rosin isomers.
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Al ¢k Rosin, hexamethylcyclotrisiloxane (D)
7} methylphenyldichlorosilane % diphenyldichlo-
rosilane2 AldrichAle] EFA| ke Y3l gz
ALg-3lH o phenyltrichlorosilane #1,3-bis(3-
aminopropyl)-1,1,3,3-tetramethyldisiloxane& %
A AEE, Zn0= ST AEL,
tetramethylammonium hydroxide (TMAH) &=
FlukaAl A F& 743t a2dl2 AMg-319dt}. Ethyl
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SulE PABREA Mg
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M. RMA9] }4& Maitig]! g Auz o
&g Az olgdHA Y], ¥R
377], &4 € A4 Y7 A 47 S
39 AAE FUANA FEA 22 187 gy 2
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He AHEL den nmwtge wgES A
TH oMl ENe 2 33 AAAHAT (58 :40%).

RMA<2| gi4-8f 8k8. RMA #4430 EledE=
ol= (S0Cl,) 150 mLE 7lslx mHk A FEA
RMA 0.28¢& =84 H7BIAth VLEE AA3)
F2A1A 75 ColA 347 ¥hgAIZ] F oA Ae]
EdE 2283§o2 AAAYs AFeBAM A=
AA FLYH] 24 AP EE AATH(F& 1 75%).
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Arylcyclotrisiloxane2| €.

Methylphenylcyclotrisiloxane (DsMePh) 2| 814
DjMePho. Toshio Takiguchio]!? Wle zsjd
A3t o|&HE RMAS #4430 AA8 49
AlA FEA ZnO 0.323} methyl acetate 120 mL&
718laL 2087t 383 2ukA#c) o]o] methyl ace-
tate 250 mL9} methylphenyldichlorosilane 0.32-&
EJANZ S4S A U1 B8 147 dA A
A3 A7} T ol WELE 40 TAAM 24471
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I Azt g4 Ao FHrE 7hEld g3jold e
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Ao ol& 60 CTolM 244 7HEL WFF=R3S
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Hexaphenylcyclotrisiioxane (D;”)2|  g}4: D,Fh
< ¥18-E%l methylphenyldichlorosilane thAld]
dr|gto 2 A% diphenyldichlorosilane g AMg-3}
o DMePro Az A oz FAsY
B BUyee] AHES AU (5L :162%).
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& Michale2]®® Grignard 343 o] &3t 43}
Aot o]EHIE RMA<] Az FAE FYAIA
FAA vladle 188 Jddea 250 mLe) =<
€49 E2RERA 0983 JEdHE 250 mLe
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Wgo] ¢FEE ¥ 258 120 T2 $L&A1H 147}
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AME AR89t A8 6~8mge ALO; pand %
3 A 7153 0~800 C YA 10 C/ming)
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7} Diels-Alder ¥8-2 907 RMA7} Qojx)= A
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Polyarylsiloxane Modified Rosinimides®] §# 1 &4
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Scheme 1. Preparation of RMA.
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Arylcyclotrisiloxane2| B4, Arylcyclotrisiloxane
£ #F3h= dichlorosilane-® ZnO Zx &)} 3} A]
gl 3 We-AA {4 3dct. Z4E aryleyclictrisil-
oxaned W3t ¥hgo A DMe P 9l D Pho) 3y
37178 Scheme 2¢]|, D Tolo] Ao g A
€ Scheme 39 Z+zt vell 2t} Schemed) A
D MePh g1 D Phol $412 methyldiphenyldichloro-
silane® diphenyldichlorosilane& ZnO Zu] &) &}
oA aelst ¥hgAlA FAsI o) D Tole) 34
< ptolylbromideE Mg#} Grignard ¥rgo =
tolylmagnesium  bromideE A)ZEsla  or]9)
phenyltrichlorosilane & 1A|7tgQt AANE) 7=
& 40 CTollA 16A17t ¥H2-A1A phenyltolyldichlo-
rosilane& 4481t o] YA EL methyl acetate
o $3N7 E92 Zn0E FHE The AedlA
24712} ¥Eg- A1 A D Tolg A sl

34 & aryleyclotrisiloxane®] 72&1912 ¢ 3td
FT-IR%} #Si-NMR& %A1 1 Z3& Fig. 29
Fig. 3o vehfifitt. Fig. 2014 R@ DMeFh g
D;™e] 79 1020~1100 cm™'9A Si-0-Sid] Ag
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A Si-Phe} Aol 7108 Fruo)aE 8% 5 ¢l
et £ Dy Tole) 739 850 em oA Sio] A
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Figure 2. FT-IR. spectra of arylcyclotrisiloxanes.
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trimer 9] 1,3-bis(3-aminopropyl)-1,1,3,3-tetrame-
thyldisiloxanez} ZujQl TMAHE r7pBi&E d& 3
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719l 71Q% F5uola ¢ 1824, 1892, 1961 cm™
oA Siell HE phenyl7ld] 710 Fuje]=27t vt
elsten, 3360 cm9lA N-Hdl 71908 Fruola
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Si-Phdl] 2]%} protono] 7.2~7.8 ppm, Si-Me¢|| 2]
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Figure 3. 2°Si-NMR spectra of arylcyclotrisiloxanes.
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Polyarylsiloxane Modified Rosinimidese] @§4 3 1 %4
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Figure 4. FT-IR spectrum of aw-aminopropyl termi-
nated polyarylsiloxane.
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ppm

Figure 5. 'H-NMR spectrum of e,w-aminopropyl ter-
minated polyarylsiloxane.

a7} FAE. o} F§A 9 'H-NMR 3377
propyl7]€] protone] 2.1, 2.8 ppmel|A 2tz}t e}t
o Si-Phd] ¢}§ protono] 7.3 ppm, Si-tolylel]
©|% protono] 6.9~7.2 ppmollA FRIF|o] o]Fo]
Z FAEHASE I + AT

PASR 2Md. 23 w]xd2H 24 APS prepoly-
merE 713 ThE WEAIA E2 AAHEA e wHg
717& Scheme 49 Yehlir}t. {4 PASRe
T21E g8l FT-IR3} C-NMRE &3z
21 A7E Fig. 63 Fig. 7o) Yehigloh Fig. 69
Uepd DMePbwly  rosinbisester imideo] ¥
FT-IRY ZAAag BE 1020~1100 cmo A
Si-0-Sidll 2¥e FFFolz, 1245cm A Si-
Med) 7]10€ Fu)o)=, 1824, 1892, 1961 cm™ o))
A} Si-Phe)] 710" Fulo)la 9 1745, 1775 cm™?
g A ojnm=e 7]AET FaFelart HAHAU

F2o A223A A4z 1998 7€

i R CH,
| |
" HN4CH¥- Si— O-(—?i — O S CHdyNHy
‘ CH, W CH,

"G
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*ﬁ“ﬁh{“’ L
o s Rora O
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Scheme 4. Preparation of rosinimides with amine-
terminated polyarylsiloxanes.
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Figure 6. FT-IR spectrum of PASR.

Fig. 794 B9 o]u]=9] C=09] 7]i& ¥]o}ar}
170 ppmoll A A=At oo D, Dy T
2 7/AAIZ] PASRe] A$x= FT-IR# NMR &34
A3E B 1020 cm YA Si-0-Sid)) 7|QE F3=
vjo] =, 1892, 1961 cm™'9lA Si-Phell 711§ F4
o]z, 850 cm™ R-ZIA Si-tolyld] 71Q& F4
o]z 9 1710, 1745cm oA olul=d] 7]¢1%
Fvlolayt #elgan “C-NMRe| &34 o
Al 170 ppm §-2A oln|=of 7]Q1% wlo]ar} &
A=o] B EC] T FAHARFE EAY 5 AT
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Figure 7. '3C-NMR spectrum of PASR.
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Figure 8. DCS curves of arylicyclotrisiloxanes.

Arylcyclotrisiloxane2| 2= ®4. 1&]4¢] meth-
yl, phenyl 2 tolyl7]& Zte 3EE] ti$ DSC
o} TGA Z#AHEAE Figs. 87 9l ehiiih
Fig. 8914 BE D,9] H$ 3ol 59 ¢ w4
D,Me Ph= 105 °C, Dy 190 ¢, D3P Tol= 202 ¢
24 methyl7] tjile] phenyl7|2 x| gge wa} =
=] F43 P3PS ¢ F AN phenyly] Al
9 tolylr]7} APHAE Z=Hdll= & o7} gie
v} 4844 lolA THF Y chloroform® 22 oyt
Sjo] &&= B4E Uellflth. @9 Fig. 9¢4
Hd 500 ColA Do) AL FAREE] A9 1~
2% % UF)E= wid DMePh= 48%  DPPE= 62%,
D, Tol= 63% 24 9 A] methyl”] WAl phenyl
712 Aggel wet FARES0| AU

PASRe| %X ®A. 2}% PASRY i@ €94 =
A& dolr) g8l DSCe} TGAZ &43x 1 2w
€ Figs. 103} 11o] Jehfc}. Fig. 10604 BH
D;2 ¥WAAIZ) PASRE] #$- 380 'C 2eja DMeFh

542

lOOW
3
o
3
3
® 501
E A:D™
g B:D,"
3 C : D!Me. Ph

D? D3
D
0 T v T o
0 200 400 600 800

Temperature (C)
Figure 9. TGA curves of aryicyclotrisiloxanes.
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N e
-8 \ DSME-FH
1 I
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L — ; .
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Figure 10. DSC curves of PASR.

D™, D, Tlg- 9 89Z5# & APS prepolymer
Z WAA7] PASRE 400, 415, 420 ColA Zz}
wgvjo)art vehla Q1o o] 2xdA PASR
#3HEe] Ba=Els Aoz AlgHEH o|RAL Fig.
1194 Jepd TGA Zapelz ZF dxigte ¢ +
ATt =37 Fig. 11d] Yepd TGA ZAAE HY
D;2 ¥4A121 PASRS] %4 500 TN FARE
%ol zs%i %%ﬂ.‘a D3Me. Ph, D3Ph 31 D3Ph' Toli
¥AAI7 PASRY A4 FAIREE 47 50,
61, @ 66% =2 F71E= A4S Uehs ez B
o} methyl”] cj4lel| phenyl7|2 &gl wiel gt
Aol PAEL AU

23S B4, 283 RMA ¥ Z% PASRJ| @
Sz BA& 34sn 2 A9E Table 19) Yeh)
%th Table 1914 B 239 79 Mz} opx) Ed
& 35+ v RMAE WAl 8357 i)
¥R Z}E polyarylsiloxane ¢ 2 ¥WAJX|71 PASRY)
S ARl frlsulds 8] ggtey F4
o] d¥& ¥ &£uji¢l DMSO, DMF, DMAc S|
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Polyarylsiloxane Modified Rosinimides?] ¥4 1 &4

8

Weight Residue (%)

200 400 600 800
Temperature ('C)
Figure 11. TGA curves of PASR.

Table 1. The Solubility of Rosin, RMA, and
PASR

Bz acetone water DMF DMSO DMAcNMP/LiCl

rosin O O o O O O O
RMA @@ O @ O O O 0
pD; ®© @@ @ O O O o)
ADM™ @ @ @ O O O 0
Sp @ e e O O O o)
Rppg o e 0 @& O O

O : Soluble, @ : Partially soluble, @ : Insoluble.

= 23=20 3 53] NMP/LiCl g8 uj - 3 g3
He Aoz yehgr. ¥4 D'z WAzl PASR
Z8AY A% de FEAd vsl g5} A}
H 021} phenyl7] & tolyl7)|2 x#A]71 D, Tz
WA PASRS 7§ &8)4de) $3€Ee & 4 3l
Aedl ole Dye} D Tolo) Aol FaA Wl
M= GEE uX1 7] W2 Aoz e

a4 B

2E @17t =9€ D;, DMeFh 9 DyPhe}
D Tlg WAAA 9 PASRE A8l ol
BAE e 3 B4 9 &35 54L& A3
gL HEe g g

1. Methylphenyldichlorosilane, diphenyldichloro-
silane ¥ phenyltolyldichlorosilane€ Zn0O Z&u] &
A8t 40 CoA 24417t wrE-AA cyclic trimer&
.

2. Cyclic trimer¢) D;, DgMeFt D2 D,Ph Tel
o] 5=4& 47 59, 105, 190, ¥ 202 C=A
methyl7] ti4ld] phenyl7]2 X @ge| utel ALA

20 A223 43 19989 7¥

‘do] A=A

3. Cyclic trimer&& 1,3-bis(3-aminopropyl)-1,
1,3,3-tetramethyldisiloxaned} TMAH &uj 3}l A]
B¥3H¥AA APS prepolymer& ¥/d31%th

4. Cyclic trimer2 H¥FHPAA L& APS
prepolymer 2 WHAA]7] PASRe] 7% siloxaned)
A%E methyl7| & phenyl7|y tolyl7| 8 XA
o wiz} dAg el FFEE AT

5. PASR F¥A< 44 {7 gud= 43
52 e Wi FAe] Ue HIYAA £9
DMSO, DMF, DMAcd] &3l5= SA& ngoen
£3] NMP/LiCl &d9M= o 243 f3j4e
Ve it

@At 2: 2 A7 %A D SFATA)
A7H) (FAME : 96-0300-1501-3)9)] 2§ Aniz
A g7 ="y
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