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Compositions of matter described as urea (multi)-urcthane (meth)acrylate-silanes
having the general formula RA-NH-C(O)-N(R“)-R1 '-[O-C(O)NH-Rs]n, or
Rs-NH-C(0)-N(R*)-R''-[0-C(O)NH-R,],. Also described are articles including a substrate,
a base (co)polymer layer on a major surface of the substrate, an oxide layer on the base
(co)polymer layer; and a protective (co)polymer layer on the oxide layer, the protective
(co)polymer layer including the reaction product of at least one urea (multi)-urethane
(meth)acrylate-silane precursor compound. The substrate may be a (co)polymer film or an
electronic device such as an organic light emitting device, electrophoretic light emitting
device, liquid crystal display, thin film transistor, or combination thereof. Methods of
making such urea (multi)-urethane (meth)acrylate-silane precursor compounds, and their use
in composite films and electronic devices are also described. Methods of using multilayer
composite films as barrier films in articles selected from solid state lighting devices, display

devices, and photovoltaic devices are also described.
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Aldrich Chemical Company (Milwaukee, WI) °

RIFIBRBARBAIATHBERR(Z)-BEFREFRE)NE

B S - RO B2 AT BB AL & BT F 2 AT -

Fz=1
BH A<M E
EER R BAE 5T Fht

BEEREARBEEE BEI ¥ E CBC America Corp. (Commack, NY)Z

EZ(RE)NEE AL - (NGRS FE)ZE

AafbAr Rt

BEEEZERMEERE IEA ¥ BHCBC America Corp. (Commack, NY)Z

BEZ(RE)RGE PG R AR L

Btk

EEBEMEERE IEM ¥ B CBC America Corp. (Commack, NY)Z

BEZ(FE)RBE FRENGHRESRE L

BEl ARt

WL DBTDL [ HSigma Aldrich (Milwaukee, WI)Z — H
R T EH

AHPM  |REFGE3 -GS E-2-RE- Nl

R ELfE MEA ¥ B Sigma Aldrich (Milwaukee, WI)Z N-EH
B ORI

iresais DEA  [J#HSigma Aldrich (Milwaukee, WI)Z —Z,
RERZ

i AEPD |J#HSigma Aldrich (Milwaukee, WI)Z 2-f%
2-2-Z5-13-N_Fz

B CF ¥ EHEMD Chemicals, (Gibbstown, NJ)Z &
]

BE MEK  [#EEMD Chemicals, Inc.;Z B 5 Z B

15t E Be M 2 B8 | Geniosil GF [ 5 Wacker Silicones (Adrian, MI)Z £ & &

5] 40 3-=REEWNEANE

WITEfEHEEEE NANA |JEHGelest, Inc. (Morrisville, PA) E&EE

i 3-= ZEHER i ENEE
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24.36 g (0.157 mol) 1IEM - EXHS b AR fT ¥k o FE DA R ZE e 6 4T 4
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$9305 8 Z BV IN17.14 g (0.1105 mol) IEM - % B FE iR IR 38 — Be
TR R ERENEEMMALEE TYFRAR s T —5 B
BRI -
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o/\/N\n/ \{\

o) N\/\/s| (OCH,CH,),

B4 475 B 413

B AT B A 2 100 mLEIB B EHAIA11.84 g (0.1126 mol)=
Z BN B BB KA o 48 iSRRI S 305 8 2 A VR I
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1512 ch 7 T B 2 o0 R B
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Aro\/\N)kN%\/o\ﬂ/'h\/\/Si(OCHs){,
H o 2,

o)

B 6% 5 517

MEREEERBEEZ250 mL 3EEEEEIINAL ¢Z B2
A% K 20088 7 AMEK $1 2 10% DBTDL » A BRNR ZEAKB S - 05
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Bl E B8

EEFEEEE BRI Z250 mL 3EEEBERTIMALO g8 &
205fF FAMEKH 2 10% DBTDLYAW » B ERNEB//KBH - HimE
23.92 g (0.100 mol) BELZ iR} SERMC —EE S - BIA
10.51 g (0.100 mo) _ ZEEM K ZHEFLUEMECHRIFE L EB X
HEEBECHBRIRIERNERCS —Sd - BRERKHI05 8L
FE [ 958 Y8R SR B B AR INBEIEE — Z B2 % - 7E1.5/NKERF » /91 mL&fh
W g RABRR - 2R NHESARFTIRGT » AR
EMRETNERRERE NREEVZIHEERSS] g (E#34.43 g
£.1524.27 g) -

BREYEMTRERESHRBEANRNMRS T - MEERS56.68 g
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MEAREDF/NEE - ENEB TREEHI/NE > HEFRERSAR
FTIRGHF - A RETERARER  EREXEZZR L EBEER
zm%%u%%&%%(;z%%% :

0 SI(OCH,),
Aro E N{\/ \[rN\/\/ ic H)}
0 © 2 .

HiEEB9
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EITLO/NRFR > BUE&MmARFTIR AT - R ARERE S K

.

w

PEREBERERNSSCTHBFAEEMA—HDBTDL - EK2045
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2 SBTE A B AR N23.44 g (0.166 mol) IEA - {5 X FEETT 167N -
B AU R S A FTIRA AT - @R BT REMEE - EREYS
B B S ¢

& G IHERAE G 1 B BE PR B 06

7E Bl E B H | 555,440,4465% (ShawZ A )% 557,018,71358 (Padiyath
FNFFicBEMBREUCEEZB MR EETSEBESHRME S H
KIEFRIE < & -

THREEBES 0K IEIMRBEN P JOREEKGREEE » XERE
KGR REERRAUREFABEFEMCGETRBRH L%
RERBEMNENRSAUEEU LB CIRE(Z)-EERFRE(FE)R
RS- AL S Y R T AN RS BEE ) - AR SE
Pl —SHARER -

ER0.05 mmEBHHEZR(PSARIREBE TXEN <ZEESIH
fRIK/E S £0.05 mmE ZIEUEH Z & (ETFE)E » X LI UE MR
LAINORTON®ETFEE# H St. Gobain Performance Plastics, Wayne, NJ -
% BB R5 2 B ] LA3MOY 22 3% BH %5 3% B 8172PfE B 3M Company, St.
Paul, MN -

fEERFGETXSEAFAERCESHEFBERAE 14 mmEZ
BHERINAE LM PIFE) 2 878 £ » 3% %8 6 7] L 8656K61 % H
McMaster-Carr, Inc. (Santa Fe Springs, CA) » EF 13 mmEZ 82{Li2%
wEBRERFEPTFECHBNBERAFRER - it 2&% L
SOLARGAIN:Z # % SET LPO18 H Truseal Technologies Inc., (Solon,
OH) -
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038 mmEYHERES—EEEHERFERNEFEHE @ &
REEBRNRIERFEE R <M > 5 & 8 B 7 LLJURASOLE H
JuraFilms, Inc. (Downer Grove, IL) » %4 & E150C TERE1245
B 5%
=R

—EEFNESBEEREMESSCRISNEHREGRGECRER=
B 250/ N B S00/NE§ -

TAY 5] B &5 71 3R

RREMNMREMNMZIERF EPTFERE &8 B 4 55 1.00F (25.4
mm) T B LLE 5 ASTM D1876-08 TH! & Ml ik #1785 1
oo FEA K BRI & (T LA TINISIGHT 2 SL | B HMTS, Inc. (Eden
Prairie, MN) » ECf# 5 TESTWORKS 4888 ) % 84 5% - 10 in/min
(25.4 cm/min)Z K BEE K - TRITFETIRE 2 F5F S E B4R & B £ 1
ZFHME -

BH10 (L)

MARERANEEESIZTHRHERCIRE(Z)-BEFRE(FE)
NIGRE-WIRABLEYNE  LEFBSILKRES - FRGBES
mE - ERESMHEGAIOXNERERARBEREBCHBEER
HEZHBRZZBEPED)ERE - BREBUTER

(VL1 () TS BB 78 &)

# 7] LAXST 66428 5 DuPont, Wilmington, DEZ 3052 R £ x0.127
mmEx366 mmEBEPETH s B HEABMAEZNIES - HIKEER
ZIXI0HZBS] - BIREERBFEISAR/SE  ARESESE
G E-10C e BHEREE -

EEEEREECBERT » 7£0.02 kWEH IR THEEHEHE
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EEE  EERAZBX_FE_RNMEBE (YT LISR-8338EH
Sartomer USA, LLC, Exton, PA)BHET - ERFEMS » EEME]
R BREECTRKEZERCEB N > EATEHFES 0 HiEHE60
kHzZ AR THREZEBE (EZ?S%%%LJ\I 33 mL/minZ Ji By S R AT
260 2 MB RS T - ﬁﬂﬁ%%ﬁﬁéﬁxm BEBREXE L H
ERTET.0 kVR4 mATBREZEMEFREMBETET KRB LY
720 nmN SR EE B
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