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ZE: o ,o-Dichlorohexamethylirisioxane 2] aninex} &) ¥k2-0F5E] M-phenylcyclotrisiloxazane (DT &
38kIL o8 hexamethyleyclotrisiloxane (D) 3} o] FE 81 poly (dimethylsiloxane— co—N-phenylsilo—
xazane) 5T PDMS-NPSOX)E AZ3HIY). ©)& chloroethyl methacryalteo] £2J31¢] PDMS—NPSOX
unit7t £E ok dEkAIE Alxsslon, o]F MMA ¥ n-butyl acrylate st FEEAA PDMS-NPSOX
7F =€ A ol3d IFTAIE ARk, O B ARG A 244 A A 77 25 T

55 deste] 35 580 PDMSTE B3I H9 T3 7F 20 CLld] visie] PDMS~NPSOX unit
o] Zlgel whg} 25 TR F7kEem FAYE 1.76 N/emollA 2.23 N/em® 7k i

Abstract: We first synthesized N-phenylcyclotrisiloxazane (D38 through a cyclization of &,w~ dichloro—
hexamethyltrisiloxane with aniline and prepared poly (dimethylsiloxane— co— N—phenylsiloxazane)
copolymer (PDMS~NPSOX) by a ring opening copolymerization of them with hexamethylcyclotrisiloxane
(D3). An acrylate monomer modified with PDMS—NPSOX was synthesized by using chloroethyl meth—
acrylate and copolymerized with methylmethacrylate (MMA) and n—butylacrylate. The composition of
the copolymer was chosen to control their glass transition temperature (73) to 256 . By changing
the comonomer from PDMS to PDMS—NPSOX, 7; and adhesive strength of the copolymer were increased
from 20 to 25 T and from 1.76 to 2.23 N/cm, respectively.

Keywords: N-phenylcyclotrisiloxazane, poly (dimethylsiloxane— co— N-phenylsiloxazane), hexamethyl—
cyclotrisiloxane, acrylic copolymer.
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M 2. Hexamethylcyclotrisiloxane (Ds)+ Tokyo Kasei Kogyo
AFe] 15 AlekE, thionyl chioride, aniline, triphenylphosphate %
dimethylsulfoxide (DMSO) ¥= AldrichAkl 15 Aeke TuiE A}
2319rk Methyl methacrylate (MMA), #—butyl acylate (BA),
2—hydroxyethyl methacrylate (HEMA)+& SamchurA k] 15 A
kS AAlsto] ARSI 2,2—azobisisobutyronitrile (AIBN) &
Junseirke] 19 Aleks AFgAlsled ARgs1sich Toluene, acetonitrile,
N.N~-dimethylformamide (DMF), triethylamine (TEA) &= AJokg-&
TYU ARAZ AFAZ O A E5sko] ARgsigith

a,o0-Dichlorohexamethyltrisiloxane(DHTS)2] &A1, <F drie]
CI71E Z5= hexamethyltrisiloxane& Bennet®] ¥-g? 2hzsl0]
FAdsIsic ol8Ee wRl), 254, 859927, dropping funnel
U AL EH] GRE 47 kAT Dy 0.1 mole, 2841 150
mL, oPMEYUEZ 10 mL, triphenylphosphate 1.1 g& sz 2
2715 31lA thionyl chioride 44 mLE w4} SjoA] 308 F<F &
sRslglth A8k F 80 TollA] 5AIRE B WkeAIZ1 v &uiE X
FEHste] AASICE o1 thAl 60 mmHg, 95-120 ToM &

TPl e AUHETEE 1 93%).

N-Phenylcyclotrisiloxazane(DsV")2| £, D™ Breed )
e galol PIeIgict o1 ZeiR, DHTSS) Az 2o DHTS
0.1 mole, TEA 30 mL, DMF 150 mL& st d27153810 Coll
A A weriFEA aniline 0.1 moles 50% Z2 2718130k
7} = 9EES 25 Telx 8AIRF Bt vhEAIFATE ¥h3o] F8H
FHESES At g Zelolofol vk o] 10417 B
AR the ofesle] 1A AFEE DI ofE2e] f3lisle] B
E2 AASIGTE dE2 ol o 2E % AxAA W) 1
ABLES IPTHTFEE 130 %).

Li Terminated Poly{dimethyldisiloxane~co- N-phenylsiloxazane)
(PDMS-NPSOX) ZEgH|el "IzE, deto] Lio] Z¢% PDMS—
NPSOXE n—BuLi £9(1.6 mole%) 5 mLE DHTSS] Az Aol
7} o Ds 0.1 mole® D5™F0.02 moled THF 200 mLo] &
AZl foin} S0z DMSO 0.8 mLE 2715 310 Colld] 108
R AEIAl mRkskEA Askeisict. Ask F 0 Colld] 15417F kg4
7] g IANES X3 2N E {8 nNhEE AlHEe
o] Lio] 2¥E PDMS—-NPSOX F53AIS Alzslsith

PDMS-NPSOX Xf&t Ethyl Methacrylate(PDMS-NPSOX/EMA)2|
HZ. PDMS—NPSOX/EMA® PDMS—-NPSOX 584 0.01
mole-® DHTSS) Az AR} 71l the hydroxyethyl meth—
acrylate thionyl chloride® @43} 9ReA1A AL chloroethyl
methacrylate 0.01 moleS AA7VE3F 25 Coll Aslaigit). o] wke
WIEE 60 Tl 4ARF B2t WhEAA PDMS-NPSOX/EMAS
AFsha WFAAES 10u12] wRkge] A vkSEE AASH
360 C, 10 mmHge A% 7zslod wj3hae) PDMS-NPSOX/
EMAE AZ3IHTEE 1 90%).

PDMS-NPSOX/EMA/MMA/BA SZERI(PSEMB)S] H|Z=. DHTS
2] AzAA ) PDMS—NPSOX/EMA 0.01 mole, BA 0.1 mole,
MMA 0.2 mole & £3<1l 150 mL-& 7I3}e] g8jx)7] th& AIBN
05 g2 7IBI3ich ] 9hs $iE 2175 8] 90 Telr] 6ARF Zok
FEAA BB 2k AxE 5 HES Ak o) S8 A
AES 10819 22 o] AA3] Flele] HRAIA HRMES
AAT vk Fd AAES 10 mmHg, A 8lolr 24417 B A
zato] W3S g xR FEEAE QAHEEE  90%).

B2 &3 Exgre A Syl eele 78s)(Waters Millipore
2414) 8 AM3lo] £79819dT PSEMB 53 X182 THE] 0.1
FTHRE Lafete] FgAE At o1F Styragel HR2, HR4
4l HRS ZHd& 9dsh GPColl F=dslo] ¥Al-E 438190tk

HMolM BAEM, A B82S Perkin Elmer Spectrum
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25~800 T B 10 Tming & 458 &5t
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Scheme 1. Synthesis of PDMS—NPSOX/EMA/BA/MMA terpolymers.
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Figure 1. FT—IR spectrum of PDMS—NPSOX/EMA/BA/MMA
terpolymer.
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Figure 2. NMR spectrum of PDMS—NPSOX/EMA/BA/MMA
terpolymer.
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Figure 3. TGA thermogram of terpolymer: (a) PDMS—NPSOX/
EMA/BA/MMA; (b) PDMS/EMA/BA/MMA.

axo>

f |
: @

N\
§ Ela\

~——PDMS-NPSOX(@) | ,
—PDMS(b} H H

; i H
i

80 25 0 25 80 75 100 125 150 175 200
Temp.(°C)

Figure 4. DSC thermogram of terpolymer: (a) PDMS~NPSOX/

EMA/BA/MMA; (b) PDMS/EMA/BA/MMA.
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Figure 5. Contact angles of terpolymer films: (a) PDMS/EMA/
BA/MMA; (b) PDMS—NPSOX/EMA/BA/MMA.
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Figare 6. Adhesion strengths of terpolymer films! (a) PDMS/
EMA/BA/MMA; (b) PDMS—NPSOX/EMA/BA/MMA.
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