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FJetaL ©]F hexamethyleyclotrisiloxane (Ds) 2} 0] 258417 poly (dimethylsiloxane—co— N—-phenylsilo—
xazane) 3=3orA(PDMS—NPSOX) & #|Z313it) ©]& chloroethyl methacryalte®l] E=%181] PDMS—NPSOX
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Abstract: We first synthesized N—phenylcyclotrisiloxazane (D3 through a cyclization of &,@— 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 (7;) to 25 C. By changing
the comonomer from PDMS to PDMS—NPSOX, 7; and adhesive strength of the copolymer were increased
from 20 to 25 C 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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X 2. Hexamethylcyclotrisiloxane (Ds) = Tokyo Kasei Kogyo
Ale] 19 A]ek2; thionyl chloride, aniline, triphenylphosphate !
dimethylsulfoxide (DMSO) = AldrichAFe] 15 AlokS: ZItf& A}
23131t} Methyl methacrylate MMA), n—butyl acylate (BA),
2—hydroxyethyl methacrylate (HEMA) £ SamchunAFe] 15 A
ok gAst] ARSI AL 2,2—azobisisobutyronitrile (AIBN) &
Junseirke] 153 A|okS- AJAA S0y AFE31S3T) Toluene, acetonitrile,
N.N—dimethylformamide (DMF), triethylamine (TEA) = AJokg-S-
TYlBte] AR AZAZ T 79 SRsto] ARGl

a,w-Dichlorohexamethyltrisiloxane(DHTS)2| €. oF lof
Cl7]Z ZK= hexamethyltrisiloxane-& Bennet®] M-S zs}o]
Aselt olEHM w257, #53217], dropping funnel
2l Ao AXE 47 Z2k~Fe) Ds 0.1 mole, E54 150
mL, °FEYEZ 10 mL, triphenylphosphate 1.1 g #3l1 2
4715 3lllA] thionyl chloride 44 mLE wkE 3ol 304 59 A
slalgick Aet §- 80 Celld] 5AITE 52t REGAIZ T |ullE %
F55ole] AASIAE olF thA] 60 mmHg, 95—-120 CelA =
Fate] WES AHEFEE 1 93%).

N-Phenylcyclotrisiloxazane(DsV™ 2| &M, DS Breed?]
Hp e xsiol FAEISITE oS, DHTSY A% 4ol DHTS
0.1 mole, TEA 30 mL, DMF 150 mLE #&}1 24715%3}0 Cel
A AsA IRIIFHEA aniline 0.1 moleS 508 32t A7}tk
A7} & 93E-S 25 CollA] 8AIE B2t WhgAIZIT] Hkgo] Tng
T HEES oo ofdg Trjojojol A HiA Uje)] 10A17E B3t
ARSI thy of7fsle] 3] AYES L1 olE| 20l g3l B
ES AASISICE ofHIZ doflA] ofHIZE T TARAIA Ao
AVIES SAUAHTFEE 130 %).

Li Terminated Poly(dimethyldisiloxane-co- N-phenylsiloxazane)
(PDMS-NPSOX) B3&&HHI2| M=, dwtol Lio] A%+ PDMS—
NPSOX+= 7—BuLi £°4(1.6 mole%) 5 mLS DHTSS] A% &=x]e]|
7¥al% TR Ds 0.1 mole®} D5 0.02 moles& THF 200 mLol| &
A7) -golly} Znjl2 DMSO 0.8 mLE A4V 810 Colld] 10%
B2t Al mRkehAA Askelglct Aet 5 0 Celr] 15A1KF HEEA]
7] v WEAIES AT |25E guljel vikEES AlAs]o]
2ol Lio] A3HE PDMS—NPSOX 35315 Alxsl3ith

PDMS-NPSOX %|& Ethyl Methacrylate(PDMS-NPSOX/EMA)2]
HZ=. PDMS—NPSOX/EMA¥ PDMS—NPSOX %3] 0.01
moles DHTSO] A% F=o) 7Flle vt hydroxyethyl meth—
acrylateZ thionyl chloride® 943} WFSA1A A& chloroethyl
methacrylate 0.01 moleS 2471573} 25 Col Aslsiict o] Hke-
WIEE 60 CollM] 4A7E 52t ¥ESAIH PDMS—NPSOX/EMAS
AFsha WAPIES 10819] vigkgol A vks-ES AlAs)H
60 T, 10 mmHgol 13 7A%:810] njakae] PDMS—NPSOX/
EMAE Azl eh( G55 1 90%).

PDMS-NPSOX/EMA/MMA/BA BZ&HI(PSEMB)2| HIZ=. DHTS
9] AzA=o PDMS—NPSOX/EMA 0.01 mole, BA 0.1 mole,
MMA 0.2 mole @ E%2l 150 mLE 7}3lo] 3171 th& AIBN
05 g& 7l o] ke glS AA71R 3l 90 Telx] 6A1E &<t
SIAA wBAE Zhs 39 ST AAES A o] T/ A
AES 10919 =2 ditel] AA8] Zhato] HAAA nRkEEE
AAS T FH S-S 10 mmHg, 723 slellA 2443 52 A
Z3te] nEAs ks Axst 3EdAE AAHEEE 1 90%).

BX12 &5, ExgRe A Fylg2ebE7ey](Waters Millipore
2414)F AMg3lo] Z7g3190t) PSEMB 3531 A|82 THFel 0.1
U Fafjslo] 3uENS Axslal 012 Styragel HR2, HR4
9l HR5 Z#S 143 GPColl U810 Exl3e S431th

HMRIM FZHEAM A e)M B34 Perkin Elmer Spectrum
GXE olgslo] =g KBr Alel| =xsbAY HE-S Alste] 400~
4000 cm™" WSlell SAsigict.

o FZHEAM. TGA+= TA InstrumentAFe] TGA 2050 AR}
Sirk A Sl AA AFEHE] Aol 3 S AASH
7] 918l 220k 100 T7HA 10 C/ming] 7144w 7193k v
100 Celx] 517 A8kl s 7157 shelld WA o S48t
gk A HEst AlE 6~8 mgs &FulE el Wi A 715 3t
25~800 C H$leld 10 C/ming] 58 £5% 488tk

AIXEEAL Q2H2M DSCE= TA InstrumentAle] DSC 2010
AREEISIEE AR 7~9 mgs EFvlE ol B —50 T7HA v
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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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vlo] Tl FEEA|9] A 240 C Ao HalE)r] ARFsk=H|
H]ale] PDMS % NPSOX blocke] =91% 4$- 290 € d5= &
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Figure 3. TGA thermogram of terpolymer: (a) PDMS—NPSOX/
EMA/BA/MMA; (b) PDMS/EMA/BA/MMA.
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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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Figure 6. Adhesion strengths of terpolymer films: (a) PDMS/
EMA/BA/MMA; (b) PDMS—NPSOX/EMA/BA/MMA.
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