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The present invention discloses an organosilicon modified photoinitiator represented by the general

formula (I):
R R3
1
I |
Rsg // N C—CIJ"O'-SILg
SIL4y—X" )— R,

Re Rz )
wherein, Ry and R, are each independently selected from the group consisting of C;-Cyq alkyl, C»-Cg
alkenyl, Cs-Cg cycloalkyl, aryl C;-Cz alkyl; one of R3, Ry, Rs, Rg, and R7 is SIL1-X, and the others are
each independently selected from the group consisting of hydrogen, C;-C»( alkyl, C>-Cg alkenyl, C5-Cg
cycloalkyl, aryl C1-Cj3 alkyl, and halogen; X is a direct bond or C;-C, alkylene; and SIL1 and SIL2 are
each independently represented by the formula -SiRgRgR (g or (R’S103/2),(R”2S10/2)p(R"'3S101 7).,
wherein Rg, Rg and R} are each independently selected from the group consisting of C1-C,g alkyl, Cs-
Cg alkenyl, C5-Cg cycloalkyl, aryl, and aryl C;-C3 alkyl, R’, R” and R" each independently selected from
the group consisting of C;-Cyq alkyl, C,-Cg alkenyl, C5-Cg cycloalkyl, and phenyl C-C5 alkyl, and a, b,
and ¢ are numbers that satisfy a 2 0, b 2 0, ¢ > 0, the ratio of a to ¢ is from 0 to 100, and the ratio of b to ¢
is from 0 to 100.
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200 ml Et,0 > HEFEZEFE-78C T » FATMSCI (5.2 mL > 40 mmol) 3 & 3%
REY » HEBSE MR ZIM-1 (22 g 96%EXR) - & HSO0CI, (14.3
g > 120 mmol)>> 120 mLE % & 120 mL THFEZE T > F-15CE-5C
T E2-FEE-2-FHENEZ(10.41 g 100 mmol)BAMEIR IE (28.4 g » 400
mmol){f & 6/NFF > HIER/11 g T0%EZERZB-1 -

ERHBEREST - BB RERBES 2100 mLERT » 11 g
B-1/R1ZTHF 2 mLEK B X12 mLZ BBOEEY T - #HHE 22 /NUFb
HARETHRR - HREESWAEIE-35E-30TC » AELOS/NIFEIEBIR
fin-BuLi (2.4 MJAT¥ed » 2 mL - 4.8 mol) » {RFFAEKRMN-30T - £
HEERES - PAIEBREBBEYZ5S—100 mLERS > #&4-4
AE)=FBFEWEHE(1.0 g 4.8 mmol) AN THF 2 mLx BH# 12 mL2> /8

BlR&EYS > HAAZE-35C - IR A RETHIER K - & n-BuLi
(2.4 MRRCKRS » 2 mL - 4.8 mo)EZEBHIRINELBRP » REOAE
R -30C « L EEFELLI0SEIFHEL - HERRSAYEREL
RIS ELSEAER - (FFAB S REEUNEAEE-15C » BEERL LN
BB R AR E-STC - FREWE-SCTEZLEZMFHEHTLCHAE
RFESERR - #5HH2 NEERE /KA R RIZUE A B IE - 1£15%5/0.620 g
(61%) 2 fE 2k 2 IM-2 - JREFERCIZELFIBE i - HIEB 485124 ¢ IM-
2 e

BE1% » £60°C T#1,1,1,3,5,5,5- R E =W & 5£(0.485 g 2.18
mmol) &z B(C¢Fs); (1.7 mg » 0.0033 mmol)iRAIZEIM-2 (0.90 g > 2.18
mmol)H - FFF307 5 - MEFMERGWIONE - EWRBEMR L#
HEREMAGCREREY - HES1.0 g PI-1 - mEEFIMMIE
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L113,5,5,5EREZ AR ‘,S‘O—C“?O'Sg
,/Si\

PI-1

" B2
H B R 4R B P1-2

RBUTXAERZAE2ERNEEHBEPLI2 . HEHE1-R-4-2
Y% F (183 mg o 1 mmol) ~ EH3E(10 mL) ~ 1,1,1,3,5,5,5- X =W &
$t (445 mg > 2 mmol) 13- Z }&HE-1,1,33-MHFE _ W R KA (0)¢E
GYZ _HEQREE% Pt 20 pL)8E A 50 mLEF f 52E (Schlenk tube)
b BERESYNAZIN0OCCEFELR r ERENEAREER /LS
Yo ENTLCIR EERER—RE - #FEERENIM-3 1-2-4-2 5%
EAR(83g) EYMRKEE—FWEW/LEIHANT—FE -

FhEEREST - PAIRERBRENF 2100 mLEHK S - 5 B-1
(654 mg > 4.2 mg)/RHIETHF 2 mLE B X112 mLZ BREEH T - #5
HEZ/NIFLHARETRRA - HEEWAAIE-352-30TC - HELK
0.5/NB% 4218 R fin-BuLi (1.6 M* 282 » 2.63 mL » 4.2 mol) » {£F538
BER-30C - FECFARAEST - AaIEERFEREEYZ5—100 mL
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SRS 0 EIM-3 (1.18 g 5 mmol)AMEMN EH 12 ml & THF 2 mLd H
RAENZE-30TC - MY BRETRER R - BE&2/NF#n-BuLi (1.6 M
ot d > 3.12mL » 5 mo)EBARMEALBRF UMK A BEE  RF
BRI -30TC - FEL307 0 MR BRIt S b B REER S &
HER - EMBEREZLUNSKARE-1S5C » BEZEL NS
RIERFARE-ST - EREMWTIE-5C TEILE EWEH B TLCHT M E K fE
SERK - ERIZUBPETHEBEAKS2 NER KERFRERLEY -
15 F10.9 g 2R Z M S IM-4 - fZEL B3 A€ 158.1 g IM-4 -

ET -8B - E60C TH#1,1,1,3,555- E FHE =1 &5 (0.485
g » 2.18 mmol)f B(CeFs); (1.7 mg > 0.0033 mmol)iF i EIM-4 (0.90
g’ 2.18 mmol) » FFEE3057 6 - MEFBHEEGYWIONE - VB
ELEBERENEGEREREYLLEEN.0 g PI-2 - fFELH]1E
MEAEE|48514.9 g PI-2 - 'H NMR (400 MHz, CDCl3): 0.01 (m,6H),
0.1 (m,36H), 0.82 (m, 2H), 1.58 (m, 6H), 2.65 (m, 2H), 7.03-7.45 (m,
2H), 8.12 (m, 2H) -
TR R2 2.8 {5 S B AA T PI-2.
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N | V HC')'/U\N |
Bon o
1 >1 ] l ,3,5,5,5-t$53$5%
+ E R R L (Karstedt's catalyast) I

(0]
Lo
) N
;12&5 ETMS )ﬁL O
/©/\, OTMSnBuLi, FE/THF /©/\, "OTMS BI%E/THF ,-30CZ0TC
Br -30°C
Li

43

o o)

OH o. Sli_omé
otus
BICeF
TMSO-g o sh ™SO,

= = {
7 brms LIS S CRESBRR

4 ' o2
THI3:
E B G R A B PI-3

BBOTIFERZ REIGHR LB BPI3 - TFE— S8BT
Ha A L-EEE-4-R¥E (TS g 38 mmol) ~ B 3K (100 mL) -
1,1,1,3,5,5,5-+ B & = B & 2 (12.6 g » 57 mmol) & 1,3- = Z ¥ % -
LL33,-UHE _WEKRAOEESWZ _HEQEE% Pt 750 pL)Eg
A250 mLEFfRse B - MEERREWINAZI0CERFHEIONEE - &
YIIM-6R 48 1 — 2 MLV T — 8% -

HEEHEAERES - PAIEBERERKE} 2100 mLEME S - #B-1
(195 g+ 12.4 mg)/RAMZETHF 2 mLEHXI2 mLZ BHESY+ - 5
HEZ/NIFLHBERETHRR - BRESYWASAE-35E-30TC » HEL
0.5/ NBF &% 1€ R fin-BuLi (2.5 M2 S > 5.0 mL > 12.4 mol) > {R¥FR
R -30C - HEEFHEHAEST - PHEBERBEERFE}Z5—100 mL
MR > $BIM-5 (5.2 g 12.4 mmol)FEN B 12 mlE THF 2 mL&
BAR2AIE-30C - FEBSRETRERR - BE2NERKn-Buli (2.5 M
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REfEF » 5.0 mL- 12.4 mo)EERMELBRFPUEK O EERK
RFFORER-30°C - FE & 3057 &2 A [E B i B b b9 78 W #E K
FHEEEK FHRESEARBEUNGEABE-15C » BEEZBFELUNE
BFREIEEARE-SC - FREME-SCTELLEZNFHEHRHTLCAAER
FESERl - HEIZIEHE THBEBRBERAKAS2 NEB/KSRFRERK
FEY) - 15 F]900 mg 2 iR Z tH B IM-6 -

ETF—$BEDd . f£60°C T4#1,1,1,3,5,5,5-t B E = 1 & %% (0.485
g’ 2.18 mmol) K B(C¢Fs); (1.7 mg > 0.0033 mmol) 7 i Z IM-6 (0.90
g 2.18 mmol)} - FF4E3I0TEE - FEHFHBHERESYIONE - TWE
ENL#ERERREBWNEZGLLRIERSY > HEF1.0 g PI-3 - FHLL
W DL IS B 4851 4.9 g PI-3 - '"H NMR (400 MHz, CDCl3): 0.01 (s,6H),
0.09 (s,36H), 0.49 (t, J = 9.0 Hz, 2H), 1.61 (s, 6H), 1.64 (m, 2H), 2.67
(t, J = 7.5 Hz, 2H), 7.21 (d, J = 9.0 Hz, 2H), 8.16 (d, J = 9.0 Hz, 2H) -
MR B L EE B K PI-3.

1’1519335’595't$§zwﬁﬁ

Br

FERERFELN
o]
Lio
N
Br\@\/\/QTMs ) )')J\ Q
si~ Li s =
OTMS oL BI%/THF g‘llws E%/THF, -30°CE0C
.30°C “oTms
IM-5
\
NA.
0 > ~d; 0 s(g)
_Si : | ;
51.9 1,1,1,3,5,5,5- &= \Si,é /sio
/S|i\ Eygi% /| 7N
IM-6 ’ PI-3 '

'H4 -
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arfli Y AE SR .

PI-2 (ED)F BAsEfdi E#E4E - UVHLH: ~ L= RIUBEB K - 5
— e E ] B Darocur® 1173 (CEl) ERHEUVEEHEELARE
RHABTERRE&E/NELE - THEER - £ L& E I /HIM-4
(CE2)  EAEEXEFTKENRZEVE - E=L&EHI HPI-0
(CE3) » HEEe-RE-SEXFEZIREPKENRZEW SR - ARG
EZNEBBEIEEBREROT ¢

\ OTMS

si o o
TMSO oTMS
OTMS :

PI-2 _ Darocur 1173

o \ OTMS
OTMS si 0
M9-Siams ™SO _L©—J§ZOH
PI-0 | IM-4

ETFET > BAEAELBR I EENAEBREEVEER
(15MDMA:60DMA=4:1) B 7> Al % BN UVEEH - XA B4k
HEeEVYP ZNHEBTR L EHEZRECYIEERBTRIEEY -

ISMDMAGFEHRAEETE _FEWEEFELET » FE&WKEH
I > 52— B ELBY &4 (3K B AB Specialty Silicones Andisil MOH 1000)
B ERNZBEHESERE =R S EW (K E Gelest Inc. 2 Gelest SIA
2000 FEREFENAMGEEZEYS -

6ODMABREHRELET E _FEWEETET - &Y REE Iy
B T HEW S (3K 8 AB Specialty Silicones” Andisil OH 50,000)83
FERMBRAENE=H S EW K (K H Gelest Inc. Z Gelest SIA
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2000) R EREHFENAGEREEZEY S -

ISMDMA K 60DMAZ & H 2 HETI A B LERTERD
o BEBETRRAIUS 56632697 EHI34 -

BEBAEHRBEEEYMZEBRAGEEYMERR2ZERF TS0
MARBZHBRE M » LIRBEISOMKENNRELBE RNESYWZ
Jg - H#EZ(FEH B AHE R ZFusion System UVZE(#IERF © Loctite ;
A %2 © UVALOC 1000)7F 180 mW/cm® T # {7 UV IE 54 305 L 2| #E E
it - BEl{b%% - 317 B #E &5 f#% 5 Datacolor Corporation” Datacolor 6503%
fR# ASTM DIOO3E S BHE - RBE KV H(EE) HEE
BariRFRIF - Bk HeSsHMIEBRLELB ZHEE&YHELL - &
EPI2 7 tH B TE R BE Kb E - B4 > FEEEREQUV
H 1% 25 (8 B Q-LabZ UVA-340)F 24400/ - AR Z L Z KK
B %295 nm%E 365 nm » H¥EH FEF340 nm [ - BREHE o Z EH
RORBEMEGEE) AERERNERLD -
#F1: BLEBEILEY 2 ERE - RBEREREE

[l JERELET ek S ESBEE | b E
CEl | 15MDMA:60DMA = 4:1 Dg‘;%‘%,/? 87.01% 57434  |14.8560
CE2 | ISMDMA:6ODMA=4:1| | 6%‘%% | 98.74% 0.5491 | 1.4335
4
CE3 | ISMDMA:6ODMA=4:1| | gg s 98.67% 79374 | 0.9363
El |15MDMA:60DMA = 4:1 a 6%%%) 98.25% 0.1316 | 0.5338

AEHFERMERANREREERE AR REEERN BEHEE
REBEEBEMEN - S5 b EERELEERZEE > BEEZE
e LR 2 TP PN

BRITEL  BESXCEBRPI2ZESYEIEEHN R - REE
RbEFmBEEEERE  HBBEARCLEHER -

B i i oo AHEE - 35 B LR 8K #E 48 B Darocur®1173 45 2 E b o
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LR ERCEIEEHNE - REAEERVEFEEERES 1 - #HHtE
WAL FIPI-OESR L B BE RCE2EENEREBEME FE B
BERGFRHE BERELEMZEENEVEEZ®RKA - FHEEX
AEIAEIIM-4#8 48 2 ZELEE R CE3EEH R LV E TR AR BT
M BHEBE EHEER  EEAALHECEABBIPI-2ER Y ZLiE
BEEHE - EBEERV EFERBEBENEAS -
BEAHFERUTHBREY - BEFEFHCEL-3F Z LA KR
BT EALBEFIWEINZ EHNE - EBEEERVEREBR LR E(LBR
HENEER ZEEREERI TEZACSYWZEKFRASIE - BAE
i > AFHANRE > FHEMAFBRIECHERYNE Z LB -
A EEMEEEC R ELCHEEERERBI FEZ/LEY B
R L OCRE 6 B Z B &5 18 Mok s
EARBEAZHZIBHRBEBEZERLT - FHZ LS K EA
BUARBLETEH-BAEHREKXNTEER - 550 EEE SEEH
Bl Z AT 2 BB ER T A - Hh4h » — M AEH IR R AT B S R A
MEMGTAELEGRALZ - BFEKRGIAEH » WL E— TRl
RezEEKREEMNEE T -
[FFRiA]

S
Rt
VAR
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[%%%Tﬁ] C08J 3/28 (2006.01)
CABYABEZAEBR kR I E(LEZEREGY
AN ORGANOSILICON MODIFIED PHOTOINITIATOR AND A
PHOTO-CURABLE ADHESIVE COMPOSITION COMPRISING

THE SAME
(3]
Z’iééf%?%fﬁ_@@ﬁﬁiW&EZ%ﬁﬁ%ﬁﬂ H@mz=l(DFRR
4 3
O Ry
Rsﬁfc C-0-SIL,
SIL1—X R,
Rg R7 (D

Hre o

RiER,&EEHBILH EEH HC-Cooli & ~ Co-Coeli B - Cs-CoIR b
B HEC-Cle BBHKZ B
Ry~ Ry~ Rs ~ Re R, FZ —FH ABSILI-X > BHBEZZFZEBIL
M EH HE - Ci-Cooft B ~ Cr-ColiE ~ Cs-CoIR Nt & ~ W ECI-Cofi &
R REHERZE
XEEEREC-CHRE; 5
SIL1 Jk SIL2 % B % ir # B = -SiRzReR;, T X
(R'Si03/2)a(R"28102/2)u(R"'3810,0) FE5R » H
*RoRR 0B BB EE HCi-Cookt B ~ Co-CeffiE ~ C5-CIR
BEE - HERFSEC -Cle A HK 2 B
s R"ER"EZ EBILH B EH HCi-Coolit £ - Co-ColF £ - Cs-CoIB
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BrE R EEC,-Cabe A ZBF - B

a~bRcRMEUTHREZHEME a20>b20>c>0-athcZth
RERO0ZE100 > HbtbeZ EEER 05100 -
E3°9

The present invention discloses an organosilicon modified photoinitiator represented by
the general formula (1):

R4 R3
1
Rs // A C-C-0-SiL;
SIL{—X 5= Ry
Re Ry XU

wherein,

R, and R; are each independently selected from the group consisting of C-Coq alkyl,
C2-C;g alkenyl, Cs-Cg cycloalkyl, aryl C4-C3 alkyl;

one of R, R4, Rs, Rg, and Ry is SIL1-X, and the others are each independently
selected from the group consisting of hydrogen, C;-Cyo alkyl, C>-Cg alkenyl, Cs-Cg
cycloalkyl, aryl C4-C; alkyl, and halogen;

X is a direct bond or C4-C,; alkylene; and

SIL1 and SIL2 are each independently represented by the formula -SiRgRgR1 or
(R'SiO312)a(R”2Si02:2)u(R""38i04/2)¢, Wwherein

Rs, Re and R are each independently selected from the group consisting of C-C2g
alkyl, C2-Cs alkenyl, Cs-Cg cycloalkyl, aryl, and aryl C¢-Cj alkyl,

R’, R” and R each independently selected from the group consisting of C4-Cyq alkyl,
C2-Cs alkenyl, Cs-Cg cycloalkyl, and phenyl C4-C5 alkyl, and

a, b, and c are numbers that satisfya 20, b 2 0, ¢ > 0, the ratio of a to c is from 0 to
100, and the ratio of b to ¢ is from 0 to 100.

C192063 A docx -2-



1656128

[FiE]
[(AEEENFRE]): () -
[(FARE ZFIREESRA]

a—
i
7N

[ RFEALEAS - BT ST M b ] -

Rs R

gL
Rs—( C-C-0-SIL,
SILy—X" )— Ry

Re Ry (D
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EEEI}%_J‘*[J E

1 —HEEEHY E 2Rl > Hi@(DFER

R, Rs
Q Ri
Rs C-C-O-SL,
Ro
Re R7 (T)

Hd o
R KRy % EH 8 L33 B 1 Ci-Cooli B ~ Co-Cali 2 ~ C5-ColiR
e~ R C-ColE B4 B 2 B
R; » Ry~ Rs » Re Ry Z —F HSILI-X » HEEGSHEH
BWILHEEH M E ~ C-Coolit & ~ Co-Colfi B ~ Cs-ColR I A ~ 75
B C-Coli B R s R AR 2 B
X B E B REC,-CLlEE:; |
SIL1 . SIL2 & H B i # B = -SiRgReR;, H X
(R'S103/2)4(R"38104/5)p(R"'38104,,) 75 » H
* RoFeR o2 H I 5E 5 HC1-Coolit B ~ Co-Colfi B ~ Cs-
CelR S it ~ 7R R & Cy-Cole A A B 2 BF >
* RUKR™ME H B I BE H 11 C1-Coofie B ~ Cr-Cyli & ~ Cs-
CelBfFE B R EC-Cole LA 2 B H
a~bRchmeELl THRAEZEE a>20>b>0>c> 0" athe
ZEHERB0E100 > HbtheZ EEFR B0E10
2. WHEXKHIZEEHRWUE Z LB - HFRI LR EC-Culi

;__%; o
3. WEFRHEIE2Z KB MW E Z K HE - HPRFRSILL-X- >
HRj~ “REREZEEHBIIHEEHHBES ~ Ci-ColiE L AEC-C;

K BL 4H B 2 BE -
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4. WMHFBERKEIH2Z K FHY HE Z e EA » HpSIL1 K /5 SIL2
2 -SiRgRoR 1y 7~ » HF1Rg ~ RoFe Ry H 7 88 5 11C,-Cy
ek ~ FEHE R HEEC,-Colr F 4 2 B -

5. W RKHAZ KERWY LB Z IR/ - H P SILT K /3 SIL2 % 5
HH=HEWE _HEXEWE _HEXZEWEAR=IE
WNEW B2 B -

6. MWMFEREIX2Z KFE B UE Z L HA > HpSIL1 R /5 SIL2
A1 20 (R'S103/2)a(R'"58105/2),(R"'38101,)F R > HHR' ~ R"ER" B
HE > a=0>b=1>c¢c = 2> HSILlJ /5 SIL2 ¥ &
1,1,1,3,5,55- E HE =W & bt

7. MFEKIHIE2Z KHF W E Z LA AEl » H 4 SIL1 K /5 SIL2
A1 20 (R'S103/2)a(R""28102/2)5(R"'38101,,) T > HHR' ~ R"ER" B
HE > a=0>b=1>c¢c = 3> HSILl } /5 SIL2 ¥ &
1,1,1,5,5,5,7,7,7- JL FH B PU 9 S5 & -

8. MWMHFKHIE2Z K HHWW NE ZiEmE - HPXEEHEBEHRS

-Cafif e

9. HIFEKIHIE2Z &KFMW UE Z R HEH - HPR ERFHE
Rsf SIL1-X- » HepSIL1 G = HEWE AXSE## > Ry~ Ry
ReR R, BE - HSIL2E1,1,1,3,5,5,5-E HE =W & A -

10. WEFRKHIE2Z K&FEHWW UE ZEBHAR - PR RREFHE
RsESIL1-X- > H i SIL151,1,1,3,5,5,5-F HE =& & 0 X5
2% > Ry~ Ry~ R Ry » HSIL2A1,1,1,3,5,5,5-E HE =/
A

1. MEERHIE 2 &AW S Z e AR PR FRy A HE
RsESILI-X- > H i SIL1&1,1,1,3,5,5,5-C HE =& & 0 X5
IEWE » Ry~ Ry~ Re KRR B & » XRIEA A - HSIL2 G
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1,1,1,3,5,5,5- - HE =W & & o

12, WEFRKHEIE2Z K&FEHWWUE ZEBHAR - PR RREFHE
Rs B SIL1-X- » H 1 SILT A1,1,1,5,5,5,7,7,7- L H E U & & HX
Fyf Z 4 » Ry~ Ry~ ReR; & & » HSIL2/1,1,1,5,5,5,7,7,7-J1
H AL DU Ry 5 -

13. WHFRKHEIE2Z K&FHWWUE ZEBHAER - HPRIRREFHE
Rs B SIL1-X- » H e SIL1 G AR EW i HX B L& » Rs»
Ry~ Re SRy B, - HSIL2 R — H AL IR ELRY I -

14, WEFERIHEIEL2Z KA UE Z AR - HPRI KR EH
Rs By SIL1-X- » H P SIL1 Ry “HE R HEW I HX R &
R; ~ Ry~ RER, By » HSIL2E ~HE R AW bt -

15, WEFRKHEIE2Z K&FHWWUE ZEBHER - PRI RRAEFHE
Rs B SIL1-X- » HPSILI B =TERNEWREAXBHIHE - R
Ry ReFEREE » ASIL2E =TF N EW i -

8-S
8-S

16, —HEKEMYNE Z /A HEHMMU T SFHK Z B -
Y /
T | Si
\ 2 o s i P
/ | o — S O
_si 0 A
SN /S\|f
L.
| Si
R )
/SI\O c|\> | _fo
I — :>—C—C—0—SI—
_§| | b
>S|o — S
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17.
18.
19.

20.

C192063BX20190212C.doex

104128497

| ELEY A0202

104128497 K 1082 H 12H

R EES -

—ELTELEAN RO SMERIENE 6 2 B
B U 7 S AR AT -

MEREITZ RTECEEY £ EE Y EE 2 LER
B2 EZZEGYZREBH RISERNESEE%
—EEREZEN  HEASREITRISY RTELASYE
R B -

BB REITR I8 R TELE LYY BILEEEY -
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