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(57) Abstract: This siloxane compound is represented by general formula (1). (In formula (1): X is X1 or X2; at least on X is X1;
R'-R? are a hydrogen atom, an alkyl group, alkenyl group, or alkynyl group having 1-8 carbon atoms, a phenyl group or a pyridyl
group; the carbon atoms may be substituted with an oxygen atom; the structure may contain an ether bond, a carbonyl group, or an
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pound can be easily molded and has fluidity at low temperatures and high heat resistance compared to conventional silsesquioxanes.

57 Ef:

AERADL OXHS EEYIE, TR—MKKX (1) TREIN D,

(£ (1) BB, XEX1FERE

X2, XO535bDHLHCELE1EIEX1THY., R'~RIFIKEZERF. REH1~8DFILFIE, FIT
ZIEELELLET7ZILXDNE, JzDIIEFEEEYDILETHY, RERFIEIBERFICERIATL

T
#
S

L&, BERIZI—TIUEE, WLARZILE, FREEIXRTIHEEZEATEEL, mIZ3~8DE
. nIFO~9DEBY, plFOFLIFI1THY, YREBETHD, )
DUNETAXFFH B LT, MBENEL ., KETHRIEZE

AEBO SO XY ALBMIE, i
L. BBICRIBAETH D,



WO 2012/144481 A1 WK 00N 0 0 0 A

OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, ML, i&{f/ BE4E:
MR, NE. SN, ID, TG). — ERRESE (EHE250)



WO 2012/144481 1 PCT/JP2012/060314

[0001]

[0002]

[0003]

[0004]

[0005]

B #H =

RBEADAT : OXFY U (EEYMS LTEDOELY
o3 i

AFEBRE, MEAMZETIHE. HICOFTURIEEWE LTCZDOEL
MICET 5, ARAOOF Y VLEMERELEI EELCYIE. FEFKRAR
EMEMEERINDEL DI IEM, BEHE, ISIKIIEEERALBER
NESBMATEM, LY AMBEELENAERBEFICHFERATE %,
Bl

R4 — K (Light Emitting Diode:LED) ZFEDERAH ML, E)
ER DX BHEDOFKEICT A 2MEBMEN BRI N D,

fER, MEAMBETHD TRFIUBIETE ) I—UA FEEOHIE
MELTRAWLONTE L, LOLARS, ¥143% (S i) ZAWVWEFERKIC
EEARTHEEMEAEWL., KIETAMFR (S i1 C) ZAWENT —EHKITREKST
NZ2EMRELEERICAVDE, NV —FBEORBREHNS VD, KD
IREFIBEEFIEY ) T—VIC & BZFIEMIETEELS T2 TR, B
O}EFICRIBARI LBV E WD BELH - 7,
IRFUBEBELIFY) I-—VICHERTHBAEOEVEAEIC, RS IR
DNEFOND, FEEFXER1ICIE. R 4 I RRIBRAHEMMEEZ 23 0C~3
O0TCICMEL THELIBEK T 2 ¥ ERRTFORAFRERI/FERINLTL
%, LALADS, R I REIRAEKRDIIEER (207C) HEDKES
BICEWTERTHDeHICHEICZ LWE WD @D H o 7,

fibil, MEMZEZHETIMBE LT, FIAE ZILFILENITZLIFOOS
VEEMKSB LUBEAIETRZ XY NV—JRRY>OFH U THBY
WERAFFFHURBFOLNE, VILEAFAFHUICEVTIL, BEYT
HZIOFYVEROF OEMBMEE ZNICHET 2EHREDEEEENL
TP FERETAAIBGETH Y., HRABARICHERAINDG, £, YILERFL*
Yok, BRTREOLDEHY, EMREICES L2RIC, MBFELITER



WO 2012/144481 2 PCT/JP2012/060314

AR THEAIE TELEIEIZ Ry T4 Y /NINTETHZ, Vit
AFXFFRYVOERFEIR, GIAIE, HEFXE 2 ~5. FEREFXE 1 ~61(C
FTRINTWS,

[0006] THEAMERFEHEAFEREA VIV EAFAFY 2BV IEMRIE, &
ZRFINTWS, LALASS, 25 0CULEDEET T, BFRERICE
STMELTHSIELABRVWHEIE, REBLSNTVWARY, FEFREFEZHIET
BIRIC. Ry T4V INIARAEERMETHREDVILVERFA XY VDG
BICiE. E RO VILMERIGZEBWSHZBENE <, E ROV ) ILERISICE
DTHERINEVILERFAFYURFEOTILEL VEE, FlzESoEL Y
EATHEMDOLEORR E R BBELH > 7= GERFFXE S & L UFEIFHFX
w6 =5R) .

SeqT R >R
ST R

[0007] 4&5F>cikl : 4SBT 10—-2706 1 1 50K
RErcEk2 c BBI2 004 — 14344 9808
REEFSTERS : 4FBI2 007 —1599 1 2,04
WEEFSTERA : BFBA2 009 — 19102 4848
HEEFSTHERG - HFBI2 009 —26 98 2 0B ER
FERFEF SO

[0008] FE4FEF>C#R1 : I. Hasegawa et al., Chem. Lett., pp.1319(1988)

FERFEF STAR2
FE4EEFZmk3 : M. A, Esteruelas, et al., Organometallics, pp.3891(2004
)

JEHFEFSCmR4 : A. Mori et al., Chemistry Letters, pp.107(1995)
FEHFFSTHRS : J. Mater. Chem, , 2007, 17, 3575-3580

FERFEFSCHRG - Proc. of SPIE Vol, 6517 651729-9

FHEFDOE

=

Sudarsanan et al., J. Org. Chem., pp.1892(2007)



WO 2012/144481 3 PCT/JP2012/060314

[0009]

[0010]

[0011]
[0012]

[0013]

FEALVEERL LS &THRE

AFEBRIE. ROV ERFAFH VIS, LYEEBETHREMEEZS LR
MHBBROF G LANERSD I 2BNET 2,
BRRZERIR T BT HDFE

FRPESIE. BEOVOF YV ERICHEORBEZHEAIED &
SYUBLNEYOFYUEEME. 6 OCUTTRITHY, 150CLL
. 35 0CHUTICM#AYT 2 & TRILMPELN, BETHLRELGHILE
T ZEERML. ARPETMRT DICES T,

TARDE, FRBELUTOBEY THD,

(568 1]

—fk=X (1) TRIhDZoAFHELEY,

(1]
R? R*
S||| O“—Y
R® n RS

{

(X (1) b, XIFENRZFREILICX 1 ELIEIX2TERDIN, XOHIBEDAE
CEHTEIEXT1THY., X1HLUX 28, RI~RFZFNFNIRIIICKTE
BF. kFRHB1~8DT7ILFILE, PILTZILEELLET7ILFZILE, 7
ToIEFEEFE)VIILETHY., RRREFEIBREFICERINTVWTE
&<, BERICI—TIHEE, AVERZIE, FEREIXTIUEEEEAT
WTHEW, mIE3~8DEH, nid0~9DEHK, plr0FAEIE1THY

) —CD-—-:U

 YERBETH D, )

[FBA 2]
YR ENETNHILICHEEN (2) ~ (12) TRINDEDLLRBEND



WO 2012/144481 4 PCT/JP2012/060314

BIENEBETHD. EHT1 O OFY LED,
[1b2]

0] O (@] C

_N;j | _@Nij, e U -N;j@,

O O O O
@ 3 @ 3

©) 0] 8 9)

oo

an (12)

[0014] [FBA 3 ]

RI~RIALTAFIVETHY., nBLTp1 THD. A1 X/IEHHA
20 aFxY U LEW.

[0015] [FBH4 ]

FBA1~302O0F Y VIEEWMORBEN RIS L TE SN iE L,

[0016] [FBA5 ]

FR4 O ETHIEM,

[0017] AFEBOIOFH{LEWE. 6 OCUTTHRETHY. K. BHmEL
BRY T4V ITMINTRETH D, /oo AFRBPFOIOF Y LEWIZ. B
MFIZAOHERDEZMA TR E L TNRY B2 & T, BEENE WIS
RigfEa L. MBMICENELLNEEX 5,

FEAZREY 5HDOFRE

[0018] AFEBROIOFHLEY. TOERAES I VCZORHE. HCICTOF
YL EMOFERHIEMAEADIGAICOWT, E%E> TEHIAT 5,

[0019] 1. >OFFLEY

AFEBROOF Y EEWE. TER—MX (1) TRIhZ OFH (L



WO 2012/144481 5 PCT/JP2012/060314

BMTHD, H. FEBICEVWT, X (1) TROINZO0F Y (LEY
ZloOxHy s (1) 1 EMTBIENH D,
[1£3]

p

® (1) A, XIEFFRFRMEITICX 1 2HEX2THRbIN, XDHIBEHA

CEHTEIEXT1THY., X1HLUX 28, RI~RFZFNFNIRIIICKTE
BF. kFRHB1~8DT7ILFILE, PILTZILEELLET7ILFZILE, 7

ToIEFEEFE)VIILETHY., RRREFEIBREFICERINTVWTE

&<, BERICI—TIHEE, AVERZIE, FEREIXTIUEEEEAT

WTHEW, mIE3~8DEH, nid0~9DEHK, plr0FAEIE1THY

. YREBETH D,

[0020] JRFE1~8D7ILFIILEIE, BEHEMICIE, XFILE TFILE 1-7
OEJLE, 2-70ELE, n—TFILEFLEs e c —TFILEERES
bhd, ARBICBEVWT, BICAFILEEZEET I OxHbEYW (1)
DEMLPY T, ZILFILEE LT, XFILEDNIFHLL,

[0021] &FRE1~8DF7INITZILER, BEMICIE. EZILE, PYILE, X%
o)Oq4NE, 7o)O4NLE, AFLDVEFREE /LRI R ZIVENE
Fohnd, AFEBICEWT, BICEZILEFAEASY7)O/MLVEEZEET
2oO0F kG (1) PERLPTL, PILSZILEELTR, EZL
BEFEE A4 20040 ILEDNIFELWL,

[0022] JRFE1~8D7IFoIEEF, BEMICIE, TFZIE JIZILIF
ZILERENBIFSND, ARBICEVWT, BICRTE 7 ZLIFDLE



WO 2012/144481 6 PCT/JP2012/060314

[0023]

[0024]

[0025]

[0026]

EERTIOOFYUEEY (1) BPERLP T, ZILFDUEELTE
C 7IZIIFDIENMFE LWL,

FA#OERT, 7TZILEERFHOBO 7z ZILE, EY JILEITRE
HEEOEY VIESFELL, 7zZILE, EYJILEEEBEREEZELT
WTHELWD, REEDEDAFH LW,

T, MEFORBEDLDHIC, RRRFEBREFICBEBRINTWVWTDH L
<, BERICT—FTIUEE, AIVERZLE, FLEEIATLEEEEATD
SV, INLEMEZFETLHICERTH S,

AFEBOIOFHEEY (1) IZBEVWT, EZEEYIE. WMREMEDEDHIC
BER. ATORICRRINIBRBEEZSU I EMFFE L, RGHEDD
M 2 EEAEIESIER/EATHIETH D,

B, BRBEYIR., ZhTnMinic#EsX (2) ~ (12) TRINDE
NODLRBIENLEBETHD Z EDFELLY,

[1t4]

o] 0] Q O
_N:j , _@N;j, _Nj;. | -N;@,

0) O O o

2 3 Q)]

6 (7 & )

Jonllion

43 (12)

®

INoEER (2) ~ (12) TRINIEBEE., RIRBEICL SN
ZEL. YAFHUEEY (1) OMBUELETIEDL &MLV, Tk,
BiExX (2) ~ (12) TRINZEBEIR, —EXEGFILE=ZEREGTZE
TBHIEICLY, HEENAHT, P edX 1226 HFELLIE3EU



WO 2012/144481 7 PCT/JP2012/060314

BT OFFUEY (1) BESAMBICLIYREBL. EEMEas,
[0027] dhabs, #BERX (2) ~ (12) TRINIZEBEYZX2IIHEEIE
5Z2&T, vyOFYUEEYW (1) AESH, AFvOxFTy (1) Zmz
L. ZBEEYZRBELIED LT, BOTMBHOSVWELYAESN
%o
[0028] . =X (1) DX, BB, X1 ELTX2IC8VWT, RI~RENLTAF
IWETHY., nBLUTpN2THY., YHRIRREBERETHIOFH VEE
¥ (1) & BERSHRICLYE—HEMELELTESLZENBTHTH 2,
Fe, AFvOFHUEa®w (1) & =& (207TC) Bk, 60CUTFT
BAETHY ., FEEOHILEMBE LTHRWADICIHFETH 2,
[0029] 2. >OFY e (1) OEK
2. 1. oAFY U LEYRIERE (A) OEK
BAIIC. UTORBAF—LICTTLDIC, #BEX (13) TRINBY
OF a0 IOl zEiT 2,
[1£5]

(13) OFY e E Wik A)

[0030] 7/ O/biE. M) o004V T7XIVBERIGIESDZE GEFHFX
H2BR) . OVYABBEOHEET, ~FFI/00Y IO YD & RIS
52 & GEFFXE3SR) . FLERERARERIGIETITIIENT
X5, BIAIE, Axxx@k (Journal of Organic Chemistry, vol.692, pp1892
-1897(2007), S.Varaprathb3E) (ICEBED 7 QIWEFEISHIBRE < FERA kK
20, FTHRIERMI DAL, BBFEHICBWTERAMTHEI LY., K
DooOA4Y YT INBERLTERARERBIESZ EMNMFHLLY,

[0031] B&EpICiE. UTFTORBAF—LICRTEDIC. TRIAXAFILTRZER
Ov/O0FbSoOxH b)) o004 VS 7 VB EEEAERTRG



WO 2012/144481 8 PCT/JP2012/060314

TIEDLIEICLY, 7ANMETE S,

[{k6]
H cl
N
Si—O \Sli—O cl
7 / N/
7y e
—__> .
H SI\O—Si/O c—si_ 0
I\ O—SII\
H cl

[0032] 2. 2. vOFHvkaw (1) OEK
voFYoeEMREIERE (A) 1L, BERX (2) ~ (12) TRINDR
BEAMMIEZ LT, YOxF ey (1) B8LNhD,

[0033] @I, 4—JOERVYYIOTTFVICERESBREAREIENOY
YRR LEDOS, g0 OF Y EWMRIRAE (A) ERBIES
ZET, yOFHUEY (1) THD, BERX (7)) TRINDIERBE,
Bt RyvVionJroBEEERE L OFRYUEEY (1) 2852
ENTES, FLLIF UTORBAF—LICRTLDIC. 4—THOENRY
Voo TTFUITILFL)FULER, BHENICEn—TFILYFOL t
ert—TJFINFILFELEFAFIV)FUOLERBIE, BEX (7) T
RINDIEBEESZ2RRKELEMELTD, XV oOTF=)L—)
FULkET D, (GEREFXHEA S SR)

[1£7]

&
W
s ASERE (g
E©\ > - s|’:ou
Br

Li

[0034] HIEAHREEBEHEE L TE. AFOBRZIBLENSn—TFILYFILY
FEICAWLNS, UFUuLkE, MNIXFLMNIEZLSOMN)YOF
YUEFERSIESZET, MIXFIRN)EZLYZ2OMN) OF G VDR
FRKIGEZALT, BRELTRYYVI /077D BEE88 LY OF



WO 2012/144481 9 PCT/JP2012/060314

DIFULEERNELN DS,

[0035] i L7c@E#DBFZTVWRIGZEITIEDLIEICE 2T, 7AELEY
(a) ~ (e) . OFVYFILELEH (A) ~ (E) MEENDB,
[1£8]

T s U7 e PO

(@) &)

BJ:TZ ___________ - ujjf_ """""" = ”mijr=

®)

Br u NS
S e & e 6
©

©

@ / o
=0 = OO ==
() (E)
WASE (x| >aFUF I ALEY

[0036] RWT, UTFORIGERF—LICRT LI, OF T eEMRIEEE (A
) ERVYSOOTTFoINEEERLEYOF V) FUOLEEYMERBIE
52&T, vyaFHULED (1) THD, #BERX (7) IKRINDZINRVY
R ToIEEZERELEYOFRY ULENER/DEIIENTES,



WO 2012/144481 10 PCT/JP2012/060314

[1£9]
Cl AN X
. ~ AN
si—o_ © | Si—0
q \?~\ = éi:ou ?/ i
Cl—Si o) X—Si 0
7 o N Ve
o—?\\ / 0—si_
Cl X
I\I/Ie
X = —O—ji % I
7 .
Oy LSRR A) DA (s

[0037] HIECERBRDIZREICT, >OF Y FILELEH (A) ~ (E) b %
hEhihda>axyea®w (AA) ~ (EE) HE5N 35,

[{610]
\X
Si—o0, X
{ }L\
X—S8i 8]
/ \O—Sli/\
X
MG I g upe
X= —O-—Si —o0—S§i —0—Si
l \ I e
Me Me
™
(AA) (BB) (CO)
\ — N\ _
iy 20T
Me Me
(DD) (EE)
DASES V2 (f=3: )

[0038] 3. vAFHvLEY (1) OFEEIFIEHAEEADIGH
FERAEOHIEMARTIE, LEVWEESRICE W TEBRHEMA & DR
WEEMD KD SN, HIEMOBIZREE = EBEBEMBE TE DL ITIEN
BICAET D ENBETRD, TORBREKRELT, UTOAREZEITSZ



WO 2012/144481 11 PCT/JP2012/060314

[0039]

[0040]

[0041]

[0042]

ENTED,

LY, OFTFUEY (1) LEBRTAS—EDRETHD, V) AP
PIVIFTREDERT 1 5—%, AREBAOOFYVHEEY (1) &BE
52 &T, ERDRERFRBICRET I ENTE S, H, YOFFU{LE
¥ (1) &, 6 0CETORESHBETHRIEATHY, LBEE I 15— CBS
IRE T2 EMNABETH S,

RIS, BANMESGOHEATH D, EERISICOVWTIE, VILFILRBICHK
RINZPYAVT7LAXY RERWIKS R, RKBESEZRKRELR
HEdTdE, BESLOCHRBNEBIERBER2HIC, AFKATRIAMNES
REZICLD2BNNEEEZEKAT 5, BANMEEIIRMECELAMESE B
BWRT, HIEMICELEEES R TALATH D, AEBPICBWT, RHIFHE
BEAMEAHEBESE LT, BEEYAEITEIENATESL, ThO5DRE
BEYE, NO—$EXRICAVIHMHOMBEEEHFTHS 3 5 0 CLUTTHE
ERENET L., E225 OCORMAMBUHRBRICSWTEERIN10E
ERLUTELRDFEBICMAMENTVNEDTH 2,
=St

BUF. EREFIC & Y ARFBEZ EHKICERIAT 28, AEBIE NS DERE
BIUCE > TREIND B DTIFARW, . AEEHS L TCHBRAITHE SN
SOFY U bENS L CZOEEMORETM@E. UTICRTAETHIR
27z,

[P 3%]

<HHERIE>

OEshEET (T I 74— R -ZI=ZF)V 5 - KRS MN)—=X -
108, @&, DV-II+PROJ &REF#EI=Y N (T I T4—
WR-Zo2=ZF7)0 - ZRZMN)=X -4, & THERMOS
EL) ZAVW25CICHIT2HABOMEZAE L7,

<5 E=%RVEBEDRE>

BE=E - ~EROWE (KA HIH, K& TG8120) ZAV



WO 2012/144481 12 PCT/JP2012/060314

[0043]

[0044]

[0045]

CEXL50m I/ mi nOKRTFT, FA0LOFY U EENOE LY %
. B0CHLRBEEST, / minTHREL., AERIOBEEEHEL LT,
SEE%RY LEFROBEZRAE LK,

1. REEFRBLENDOEK

oOFY U LEWEIRE (A) IKEBER (7) TRINLIEBEEZEET
B 57-ODFIRKLEMADER (GEFIT) . #BEX (10) TRIND
REEZ2HEIELLDORIRKENBOER (ERHIZ2) ZiTo7, LA
™. EMICTRT,

[GRF1 : #ER (7) TRINDIEBEALEEIE 2 HDRIBEREL
a4 (A) o&am]

RER. BRAASREZBALIL=OZZRIIC4 -7 0ERY VY70
7514, 6g (80. Ommo |) . ITFILITI—FI50g%xAN.
BIELANS—T7 8CITHA L, REN—T7 8 CIELKLRICT. 6mo
| /LTFN)FOLAFHFERSE6mM | (90mmo |) Z3 02ET
WTF L7, MR TRICIOZEMBHLARIC, PIXFILMNIEZLS S
Oky)>Ox4%>6. 89g (26. 7Tmmo |) EMA, BHELENS
ERIETOFEL. ERTI1 2KEBHL. UTORBAF—LIZEWT,
BiEX (14) TRINZEEVMOYVIFILI—TIVERERST,

[1E11]

/’ AN
;é;<t> - " L1 ¢
\\_SlI d / - Z N gi—oLi
/ \O/

(14)

[EEfI2 : &R (1 0) TRINZEBEZSEIE 272D DORIRNE
L& (B) O&ERK]



WO 2012/144481 13 PCT/JP2012/060314

[0046]

[0047]

BES. BRANMBLBALILEZOT7ZRIIC4-TJOEYT7IZLAT
tFL>»20. 6g (80. Ommo ), YITFINIT—FI50g% AN

EBBLEAS -7 8TCICSAM L, RIEN—7 8TCITELARICT. 6m

ol /JLTFINNFILAFHYAKESG6mMI (90mmo |) 23 04HE
THET L, BTRTRICIONEBHLERIC. AxHUXFILIIOKMY
YOFH V5. 949 (26, Tmmo | ) #iAk, BRLANSEES
TORBL, =ET1 2BEEBRL. UTORIBAF—LICEWVWT, BER
(15) TRINDIABHRILENBOY I FIL I —TILAREG
[1E12]

2. vaOFYyULEY (1) OEK

RWT, RIGCRIBRAIESY (A) (BEMI1) &L UHIBRKLEEY (B)
(GEf2) 28 <RV, YOF YV EESYRIBEEAERIGIET, YA+
Boea? (1) 28R L7, UTF. Eefl 1 5L OREH 2 ICFHFHRICTY

[EREFI1 - o OFF LD EK]

BEE. BRANEEEAL3IOOMLO=A7ZRIIC, ThZE RO
722%50. 0g. ThIAFITFRSERAOY7OFT S OFY V%4
889 (20. Ommo |) ZAh, BHELIALHAS—-T7 8CITHIMLEL
o RWT, FIEAN—T7 8 CITELAZRICN) 70014V T7XILEEG. 28
g (27. Ommo |) ZMA7l, BRMETERIC—T7 8CT3I0OERHL
RIS, BRLBYSERITHRELE, B LATREYZRENL. TS



WO 2012/144481 14 PCT/JP2012/060314

ENOT7ZVARER,
RWTHEONETMNZE RO S VAREZ, 3CTIOSAMLEEGHEI1 THE
LONFIRELEEMADY I FILI—FIVARICT OEMNT T, PETD
MTF L, MTITRTRICBHRLAPSERITHEL. ERT2REBRL
foo BERTRICVAY7OEBLI—FTI50g, £EK50g%MA305
EEHE, 2B B L. TOR KEBEZREL. AREELEBK509T
BEEE LT, AREEMBY /X UL 109 TEEL, MBI RIY
LEBHLAEIC, 150C/ 0. 1TmmHg TREEREL., EEERBIR
MELT, UTFORIGRAF—LICTRT LIS, BER (16) TKRINBDY
OF UMY (R'=CH;, R*=CH; R5=Vinyl, Y=#ERX (7
) TROINZEBE, m=4, n=0) 16. 5g%ayE83%THEL,
MEAEZT>ET D, HZHRYMOFMEIET1700mPa - sThHoE

]

[{E13]
ol X
-0, 5i—0, o i
o \SI'\ o el S|"”'°'-' o \Sli’\
—_ | |
H=—S§i (o) Cl—S;i 0 X—S8i Q
— . ./ —
/o si_ / o~si_ / Yo s
H Cl X

(16)

sEohrraoxtoieEmaEs)d—y (EEY)I3—V&SH 9555
) OEBISHLAHA, KKJET25 0CTIFEMRATSZIET, B 75y
JDIEWEI 2mmOBECNERT7. ZOEENDENEERVEEIFS 3
OCTho7,
[0048] [ 2 ]
B2 THELONERIRFMEEMBOY I FILI—TIVBEREZAWVWT, £
FEG 1 ERBROFIRICT, BEFRRRME LT, UTORIGRAF—LICH



WO 2012/144481 15 PCT/JP2012/060314

TLOIC, BER (17) TERINhZ2OxH V8 (R R4 R=CH
» Y=#ER (10) TKROINBREBEE m=4, n=0) 19. 99%
INE8 0% TR/, MERMEZITo /&I 5. HXHRMOMEIEL3600
mPa - sTho7,

[{b14]
N
si—o_ H
/
(|3/ \S|i\
H—Si o]
N
O—S||\
H
ci X
|
\Sli——O cl — Sli——-OLi \SI—O X
o o N
?/ ?I\ ‘ | S}l\
Cci—s5i o) — X—S5i O
N, 7/ ~\, v
/S 0 Sll\ SII\
Cl X
I\lde
o 0=
Me
a7

BonfraoxyokdmeES) -y (EBY)I—-V8SH9555
) DERICHELAK, ASETF3I30CTIBEMATELIIET. B 75y
JDIBRWVWEI 2mmOELLNERT, ZOBEHNDLREERDVEEIESLD
OCTHo7,

[0049]  [Hb&fl 1]

BEEAEZAZ300mlO=A73 X3 O735Y, 60. 0
9. ThIAFLAFTISEROYIOFMNSYOFY Y, 4. 88g (20.
Ommo |), 4—EZ)RvYYoOTF>v, 10. 429 (80. Om
mo |) ., HE—YEZITISIAXAFALIDOFYHVEEYMOXFT L VAR
(2%H£58%F) 0. 10g%amA, EBRTT3REE®RLEL, 150C/
O. TmmHg TRERNMEL. BEEERRRINE LT, UTORIERF—L4A
IR LI, #BE (18) TRINSOFYVHERYT 2. 2 g%&IX



WO 2012/144481 16 PCT/JP2012/060314

K8 O0N%THEL, HEAEET2/LEZ S, UZHRYOFHEIF2800m
Pa-sTHor,

[1B15]

H X
>s£i—o\ A — F >S'i—0\ X
T+ 7

H—Si o > X—Si 0
N Ve N, _ d
/ o—s(_ / o—si_
H X
X - |
o
(18)

BSonfvoxyriedmaEs) 31—y () I1—V8SH9555
) DEBICHELAHF, KKET25 0CTIEBEMATZIET, 8-y
IDIRVNEI 2mmOELNEB-, TOREMOSBEWRRVEEITSLO0

0 OCT“% 2 7.—:0
[0050] [CBE%RVIEEDLLE]
[Z1]
LMD 5 ERE % WABRE
EHaF 1 430C
FE i 2 4507TC
Hegpi 1 4007C

RICIT R LUBRN L. ARPOEREM 1 L UCERGI2 TH LN O
FHEEY (1) OFELYOSEERRDEEL, LEEI 1 THRONhE
LMD EERRPBEIY IR/ LIS b ok, TOEBELT,
AFEBAOEES 1 L OREFH 20> OFYbEY (1) &, WEREHLS
DIFLUEEEZEE LRV, LRHI T THRONELLY LY b sk
PaEl oD EBbhns,

[0051] LAk, AFEBBOEFRFAEICDOWTERRALAD, ARBOBE %1% L&



WO 2012/144481 17 PCT/JP2012/060314

HET, HEFHOBEBEOMBMICEOWT, UTOEEREICN LETEER.
WRARETHD I EIFEWVD XTHRL,



WO 2012/144481 18 PCT/JP2012/060314

[E5KIR1]

[E5KIR2]

55 R D &
—fst (1) THRSNBLOFY VLA,

[1E£16]
R2
o—1 Jr
z Sl—X FI‘S
0))] ~—< |9~F{ﬂ
’ p

(X (1) BB, XIFZFhZThHILICX 1 FLIEX2TERDIh, XD
DEDRKEHTAEFXTTHY, XT1BELTX2H, R'~R8E*%
NENHITICKERF. REHR1~8D7ILFILE, FILyrZILES
LLEZIVFZILE, JzZIBEFLEEE)DILETHY., KRET
FERRFICBEINTVWTE L, BEFICI—FTILEES. ALK
ZIE, FERIRATAEEESATVTELL, mid3~8 DEH
nid0O~9DEHK, plE0FLIE1THY., YEIRBETH D, )
YBRZENTNMILICHESER (2) ~ (12) TRINDZELNSLDE
NOREEINERBETHD, FRKEICESHOOFTF U {LEW,
[1E17]

s ] -—C’J—:.U

o o o) Q

—N;j , —@—N;) —N_] , —N;:@ ,

o o o !
@ ©) @ &)

o, JCD /JCD'%D——-ll——ll

© (10)

fomilivn

an 12)



WO 2012/144481 19 PCT/JP2012/060314

[E&3kI1E3] RI~RNELTAFILETHY, nBLTp N1 THD, BFXRET1ZE
FIFEBRIR 2 [CEREO T OF Y LEY.

[55KI1E4] BERE1VDEBREIOVWTIALD 1 BICEHOS OFY V{LEYMDOE
BENMRIS L THESNFEILY.

[553KIE5] FEKIEA ICERHOELLMZE SO EIEM,



INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2012/060314

A. CLASSIFICATION OF SUBJECT MATTER
CO07F7/21(2006.01)1i, CO8F30/08(2006.01)1,
(2006.01) 1

CO8F38/00(2006.01)1i, C08G77/04

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

C07F7/21, CO8F30/08, CO8F38/00,

Minimum documentation searched (classitfication system followed by classification symbols)

C08G77/04

1922-1996
1971-2012

Jitsuyo Shinan Koho
Kokai Jitsuyo Shinan Koho

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Jitsuyo Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2012
1994-2012

CAplus (STN), REGISTRY (STN)

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

MATERIALS INC.),
02 July 2009 (02.07.2009),
& WO 2009/088470 A2

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X QIU,W. et al., Preparation and electrochemical 1,4

A properties of an inorganic-organic hybrid 2,3,5
polymer electrolyte, Gaofenzi Xuebao, 2005,
No.4, p.496-500

A Jp 2010-195751 A (Shin-Etsu Chemical Co., 1-5
Ltd.),
09 September 2010 (09.09.2010),
(Family: none)

A UsS 2009/0171058 Al (MOMENTIVE PERFORMANCE 1-5

Further documents are listed in the continuation of Box C.

|:| See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“Q”  document referring to an oral disclosure, use, exhibition or other means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

“X”  document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

“Y”  document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&”  document member of the same patent family

Date of the actual completion of the international search

18 June, 2012 (18.06.12)

Date of mailing of the international search report

26 June, 2012 (26.06.12)

Name and mailing address of the ISA/
Japanese Patent Office

Facsimile No.

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/060314
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A JP 2007-23163 A (Fujifilm Corp.), 1-5
01 February 2007 (01.02.2007),
(Family: none)
A JP 2003-511465 A (University of Southern 1-5
California),
25 March 2003 (25.03.2003),
& US 6284906 Bl & EP 1237986 Al
& WO 2001/027187 Al
A JP 8-53622 A (Shin-Etsu Chemical Co., Ltd.), 1-5
27 February 1996 (27.02.1996),
& US 5599894 A
A ZHANG,X. et al., Three-dimensional 1-5
configurations of organic/inorganic hybrid
nanostructural blocks (I). A quantum
mechanical investigation for ladder-like
structure of vinylsilsesquioxane, Science in
China, Series B: Chemistry, 2004, Vol.47, No.5,
p-388-395
A CAI,G. et al., Preparation and reactivity of 1-5
polyfunctional six- and eight-membered cyclic
silicates, Journal of Organometallic Chemistry,
2004, vVol.689, No.3, p.689-693
A SHCHEGOLIKHINA,O.I. et al., Synthesis and 1-5
Properties of Stereoregular Cyclic
Polysilanols: cis-[PhSi(0O)OH]4, cis-[PhSi(0)
OH] 6, and Tris-cis-tris-trans-[PhSi(O)OH]12,
Inorganic Chemistry, 2002, Vol.41l, No.25,
p-6892-6904
A PAULASAARI,J.K. and WEBER,W.P., Synthesis of 1-5
Hyperbranched Polysiloxanes by Base-Catalyzed
Proton-Transfer Polymerization. Comparison of
Hyperbranched Polymer Microstructure and
Properties to Those of Linear Analogues
Prepared by Cationic or Anionic Ring-Opening
Polymerization, Macromolecules, 2000, Vol.33,
No.6, p.2005-2010
A PAULASAARI,J.K. and WEBER,W.P., 1-5
Preparation and Orthogonal Polymerizations of
l1-Hydrido-1l-vinyldimethylsiloxy-3,3,5,5-
tetramethylcyclotris iloxane, Macromolecules,
1999, Vol.32, No.l6, p.5217-5221
A ANDRIANOV,K.A. et al., Conversion of 1-5
alkoxy derivatives of methylphenylsiloxanes,
Izvestiya Akademii Nauk SSSR, Serivya
Khimicheskaya, 1975, No.3, p.703-706

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.

PCT/JP2012/060314
C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A

BILOW,N. et al., Synthesis and polymerization
of 1,3-bis-(2,3-epoxypropylphenyl)
tetramethyldisoloxanes and related compounds,
Journal of Polymer Science, Part A-1: Polymer
Chemistry, 1967, Vol.5, No.1l0, p.2595-615

1-5

Form PCT/ISA/210 (continuation of second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT International application No.
PCT/JP2012/060314

The invention of claims 1-5 of this international application relates
to a siloxane compound that is represented by formula (1) and has at
least one X1 group having a crosslinking group Y, and is considered to
include compounds havingcrosslinkinggroupsof various structures. Only
crosslinking groups represented by formulae (2)-(12) set forth in claim
2 are, however, specifically disclosed within the meaning of PCT Article
5, andthe structures of theother crosslinkinggroups are not specifically
disclosed. Consequently, the invention of claims 1-5 is not fully
supported within the meaning of PCT Article 6.

This international search report therefore covers those supported
and disclosed by the description, namely compounds that have the
crosslinking groups represented by formulae (2)-(12), said crosslinking
groups being specifically set forth in the description.

Form PCT/ISA/210 (extra sheet) (July 2009)



[E PR RS FEpsHE%s PCT/JP2012,/060314

A EHORTL0BHOSE (EHEERFFE (1P C) )
Int.Cl. COTF7/21(2006.01)1, CO8F30/08(2006.01)1, CO8F38/00(2006.01)1, CO8G77/04(2006.01) i

B A 21T o ooy B

AREZT o T/ NRE R (EERSRF28 (1P C) )
IntCL  CO7F7/21, CO8F30/08, CO8F38/00, CO8G77/04

/NGRSO ER CHRAEZ T 0FIZEENL O
HAREERAFEAR 1922—19964F
HAEARRERFEAR 1971—201 24
HA[H FE A 28 5AH 1996—201 24
HAE B EFE AR AR 1994—201 24

EERA CHEM LB ST — 2= (F—=FX—=ADOAFF, REICHEM L7 M)
CAplus (STN), REGISTRY (STN)

C. BES 5 LD L5

SRR D BET 5
BT Y — % FIRAXEE RO—HOEFRAEET L & &3, #0BET L EHOERT FCRIB D5
X QIU,W. et al., Preparation and electrochemical properties of an| 1,4

A inorganic-organic hybrid polymer electrolyte, Gaofenzi Xuebao, | 2,3,5

2005, No. 4, p.496-500

A JP 2010-195751 A (fF#fb 2 T3t 2010.09.09, (77 IV | 1-5
—72 L)
A US 2009/0171058 Al (MOMENTIVE PERFORMANCE MATERTALS INC.) 1-5
2009. 07. 02, & WO 2009/088470 A2
W CHIOHEE IS b ISTRASIR ST 5, POSF U R T U T AR R B,
k  GUHSCRO AT =Y - D A OBITATR S HU ST
[AJ BICHED B 5 R TIER< . AR RS [T ) ERRHRE A U ES A IC AR SRR Th > T
52 HIBEE FJET 2 b o TR < . I 0 R 3B
[E ) [ HEE F RO B & 7o 1385 C o 578, BRI A DERDT=DIZFIBT D b D
PgIC AR SN b D (X | FHCBIEO B 5 S Tl > T MRS A TR
(L) e AR B 2 4 % ST o SRR D F 1T OHFHNE ISR 2 EE A BID B O
A L < At oo BB 2 B R A ST T % 72 IS BT 1Y ) BB & 5 S0 T o T SRR & o> 12
L3k (B 2 ) LOXRE D, BEHICE > THATH AR
(O] RERIC & 2BR, #MA, BR%ICE KT 530 Yo THESHER RV L EZ BN LD
TP EBSHEARTC, o@D EROEMB L RS (&) W57 F 77 U —30it
EpAAE 252 T LA [ A 5 0D %
18. 06. 2012 26. 06. 2012
FE A A B 0 BRI O T BRFTEEE MR H 2HE) 4H | 4508
HAERFFT (1SA/JP) S
EEHE100 8915 AT
FRABTRAXEPE=TH4%E3 5 FEaw%B 03-3581-1101 MR 3443

HREXPCT/ 1SA/ 210 (FE2~~—) (200947H)




= SR Ak EpHpEEs PCT,/JP2012,/060314

C (Bi&) . BEd 2 LR8O b5 3k

SIS D BT 5
BT Y — % BIASCING RO O AT BT 5 & &3, F o BT A ETo RS wEREO S
A JP 2007-23163 A (Bt 7 A v akXisSt) 2007.02.01, (773U [1-5

—7p L)
A JP 2003-511465 A (= "—5F ¢ F7 HH HUT4= |1-5

7) 2003. 03. 25, & US 6284906 B1 & EP 1237986 Al & WO 2001/027187

Al
A JP 8-53622 A (M % LEEMA ) 1996.02. 27, & US 5599894 A | 1-5
A ZHANG, X. et al., Three-dimensional configurations of 1-5

organic/inorganic hybrid nanostructural blocks (I). A quantum
mechanical investigation for ladder—-like structure of
vinylsilsesquioxane, Science in China, Series B: Chemistry,
2004, Vol. 47, No.b, p.388-395

A CAL, G. et al., Preparation and reactivity of polyfunctional six— | 1-5
and eight—-membered cyclic silicates, Journal of Organometallic
Chemistry, 2004, Vol.689, No.3, p.689-693

A SHCHEGOLIKHINA, O. I. et al., Synthesis and Properties of 1-5
Stereoregular Cyclic Polysilanols: cis—[PhSi (0)0H]4,
cis—[PhSi(0)0H]6, and Tris—cis—tris—trans—[PhSi (0)0H]12,
Ihorganic Chemistry, 2002, Vol.41, No.25, p.6892-6904

A PAULASAARI, J. K. and WEBER, W.P., Synthesis of Hyperbranched 1-5
Polysiloxanes by Base—Catalyzed Proton-Transfer
Polymerization. Comparison of Hyperbranched Polymer
Microstructure and Properties to Those of Linear Analogues
Prepared by Cationic or Anionic Ring—Opening Polymerization,
Macromolecules, 2000, Vol.33, No.6, p.2005-2010

A PAULASAARI, J. K. and WEBER, W.P., Preparation and Orthogonal 1-5

Polymerizations of
1-Hydrido-1-vinyldimethylsiloxy-3, 3, 5, b—tetramethylcyclotris
iloxane, Macromolecules, 1999, Vol. 32, No. 16, p.b217-5221

A ANDRIANOV, K. A. et al., Conversion of alkoxy derivatives of 1-5
methylphenylsiloxanes, Izvestiya Akademii Nauk SSSR, Seriya

Khimicheskaya, 1975, No.3, p.703-706

A BILOW,N. et al., Synthesis and polymerization of 1,3-bis—(2,3- | 1-5

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




= SR Ak EpHpEEs PCT,/JP2012,/060314

C (Bi&) . BEd 2 LR8O b5 3k

1 ASCER D B9 %
HF Y %k GIURSCIRG MO —EOE T BEE 5 & &3, € OREd L EpT O 2R A SRIED R

epoxypropylphenyl) tetramethyldisoloxanes and related
compounds, Journal of Polymer Science, Part A-1: Polymer
Chemistry, 1967, Vol.5, No. 10, p.2595-615

BAPCT / ISA/210 (HE2—0k%) (2009®FT7H)




= SR Ak EpHpEERs PCT,/JP2012,060314

AFEGERIA 1 — B4R RAE, MERYZAHTAHX 1 2D EL 1287356 (1)
TRINHGVEXH ALEMICET A LD TH Y xRS DOLUEL 2 H 3 D6 NasE
SNTWNLEEROLNAHGEZA, PCTHESLFROERIZBWTB/RIN TS DL, 75K 2
WO (2) ~ (1 2) TRENABHEENBBARNTREN TN DL T, FDMOLNE
FIZOWTHEHZEOHEEN BRI RENTE LT, ZDHP CTH 6 FZOEW TOESMT
RTINS,

Lo, AR, BMECEMST LN, BRI TWAHEE, 3725, BiEIC BRI
I THAER (2) ~ (1 2) TRENDIEEIEAHT ALEWTONTIT- T2,

MXPCT/ ISA 210 (Hi-<—) (200947H)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - claims
	Page 21 - claims
	Page 22 - wo-search-report
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report
	Page 29 - wo-search-report

