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Synthesis of a polymerizable photosensitive initiator ,4-vinyl-4’'-methoxy benzophenone
QIU De-mei, JI Yong-xin
(Institute of Chemical Engineering, Nanjing Forestry University, Nanjing 210037, China)

Abstract: By acylation, reduction , dehydration and distillation of chlorobenzene , p-chlorostyrene is prepared, and after its

Grignard reagent added with p-methoxy benzonitrile,a new compound 4-vinyl-4’-methoxy benzophenone can be obtained by the

acid hydrolysis. The product’s structure is characterized,and the effects of temperature , reaction time , amount of solvent, feeding

ways and the mole ratio of reactants on the yield are studied. Under the optimal conditions as follows: Grignard reaction is

carried out at 35°C for 10 hours, the volume ratio of solvent to p-Chlorostyrene is 4: 1, dimethyl sulfate and sodium hydroxide

are dropped alternately,and the addition reaction takes place at 50°C for another 10 hours, with the molar ratio of Grignard

reagent to p-methoxy benzonitrile of 1.4:1,the yield can reach 65% .

Key words: benzophenone; photosensitive initiator; polymerizable

TR B R BRI . 5
ROEEI R FEA B d AR HE TR, iR
ETE A /N T, MR WA AR 5
TEF= W) P RS B0 BB T A B S TR ME R,
BB AR B R A R R, 2 T R A
REGHMAYEESFEMOMA" >, TRAR
a5 KT K B R i af 2 5 R &, B/ T
R B TR . E R SCRRRGE 89 AT 3R B 51 &5
AR A R R R S A, X R R R
Gk, BBER I R A RA WM, BH BT
BT —FE LI R A TR &5, AT v AR
ok, BT R A Sl w0 T OT1 &0, SR AR

1 LWEks

1.1 FERRNE
WRS-1A BRI F 45 54 ; Bruker Avance 500 B #%
HEALHR AL (CDCly YE % 57, TMS 4E N #5 ) 5 Nicolet 800

1 75 H #A: 2008 - 07 - 31

RILTHMETEA (KBr JE R ) 5 B ZF, B = F %405
A% ; Agilent 1200 B4 AH .35 .

S, B H; AIC, Mg, B2 5 (TEMPO) | %
BHERNE WRBLER (98% ) \NaOH. CaH,, ¥ fb 22 4l ;
WA DA KR (THF) . 2R (TL) &R, 5 9 B2
KHSO, VR Z bt BB — R, ¥ 8 4 Hrddi

1.2 &Rk
(0] HO
(“:—CH3 (|:H—CH3
@ CH,COC © AI[OCH(CH,),), © KHSO,
Cl Cl Cl
HC—CH, HC—CH,
Ve CHJO—Q—CN
TR/ — o
cl MgCl

0
HZC=CH4©7("14©—OCH3
1.2.1 SRR TEGH &
e E AR AICL IMA M OB F ,35CTHma

YEE B IR (1975 - ), 2, T2k, PR, TN FH YA B | BEFE; A8 (1962 - ), B, Wi+, @8 LA S0, FENBEHgLF
7 T BB SE T & L B IR EE R A 025 — 85427432, jyxjhm @ 163 . com,



- 42 - A, A

EREBEUE

BES,1.5 h NiE5EARIR 2.5 h, BAVKKF,HEH
5% (Jit & 43 30 ) Na,CO; H 1, 7K Uk 2 v o, [ i i
3, 7E 666 Pa(#) 5 mmHg) T Y4 90 ~ 100°CHE 43,
BEE 45 . R K 75%, KM & 8% 4 A 3 AL
98.6% ,%B 1L 1.4% . % HEIL 4R & 1% ("H-NMR), o
7.92(d,2H, Ar—H),7.45(d,2H, Ar—H), 3.33 (s,
3H,—CH;)o ZLAM Y63 (IR), v/em™':2 975 (H 3
C—H),1 679(C=0),1 089(C—Cl),

1.2.2 HR-a-FXTEGHE

X ER R B R B R RN B R
#1,3 h NiE5E, B 5 he HIA 5% NaOH ¥ WK f#,
WL h IREVIE, WEMB., FEEBEBRERN
B U E R 7K o 1330 Pa(%y 10 mmHg) T UK4E 104 ~
105°C 184> . "H-NMR, &:7.31(m,4H, Ar—H),4.87
(m, 1H, A—OH), 1.48 (d, 3H,—CH; ), 1.18 (m,
1H,—C—H), IRr, v/em~':3 369 (0—H),2 972,
2 929(—C—H),1 089(C—Cl),

1.2.3 &R TH G H &

% TEMPO. KHSO, B A P4 H 4 5, F+ & fif
KHSO, PR FHIFRRES , I - - R 2B, AT E
ZSPEEAE 1 330 ~ 2 660 Pa(10 ~ 20 mmHg) , Y4 70 ~
VCHMBWE, HMEREE, BXNARXL K, 4 &
>99.99% ., 'H-NMR ( CDCl;, & ): 7.31 (m, 4H,
Ar—H),6.72(m,1H,—C—H),5.31 ~5.79(dd, 2H,
—CH,)o IRr,v/cm~':3 060,2 925,2 854(—C—H),
1 629(—C=—C—),1 090(C—Cl),

1.2.4 &R TH#H R

¥ THF #1 Cal, JN#A B 2 h, 2818, I 18
55e KB E AR Mg B /NS, A BB 4 Xt &
LN THF, 8 N,, ZiRREBHE 0.5 ho T m >
BRK, FHRE 35C, W B €%, 5] & I
fo MRRWNERLIEEMAE THE M TL 1,5 h N
TE. RIS he MBRBENRE, & KAKE
95% o
1.2.5 9 &L KA 64 &

KX BB IMA N OB, MAEE 10%
(BRE 4148, T [F) NaOH ¥ W, B P 5 ff o 8 0 i R
TR VR 4EFRTE 28 ~ 30°C, 24 pH %K 8 A,
M 10% NaOH,ZZE A, - F pHE 8~ 11,4
e —HE R, FRE R AR 10% NaOH 15 W 1818
A H2ERER I N #E 2 . 60°C KB 1 h, 43 i
WZE, VKOKB A, 18 B &R, 1 5 59 ~ 60°C (CHE
60 ~ 62°C), L & 94%, IR, v/em™':2 977(—C—H),
2218 ( G=N ), 1 597 (—C=—C—), 1 258

(C—0—C),
1.2.6 4-THAk-4-9E L X FE 5 &

W P T 3 %o AR R SR B B9 THE A TL
VW ,5 h WSS, S0CHRIE 5 ho WEZ &K THF,
g R, S . KR DBE M 5% (&5
FOHCl BB P, KK\ 2. A 2% TEMPO, Jt
EE 8 ho 43 XIK)Z, W)Z 55 5% NaOH. 7K ¥
RSP, WMEZEELEN,BEAEE, HaHRN
T CBR GBS &, R R (R BE/ 2
B2 PR IRFR L 7:1) , B B A AR, WAH 655 B2
B 97% ., '"H-NMR, §:6.77 ~ 7.79(m, 8H, Ar—H),
6.62(m, 1H,—CH—),5.44 ~ 5.89(dd,2H,—CH, ),
3.89(s,3H,—O0CH;—), IR,v/em™':2 925(—C—H),
1 643(C=0),1 601(—C—=—C—),1 258(C—0—C),
828 (AR X AL HUAR) o

2 HRTIE

2.1 fRKALIEE R B8R

MRELHED, MR FHEEEERR £, R
BT BRI R A IR E R K . IR
R R R A W & 1 TR o TR EE AR /2 5]
REME, P REGIREFE, mEEHE R, HE T
35°CHT, 3 T 18 & K AU R & 55 Bl )L, 7 3 P
1%, BT AR 2E 35°C A BB B . Bl & SO B[] Y
K, R TR ERE K, B R B3, B A KA
BHE] A 10 h HEETE B o

3
o~ |
80 4 2

R
s E—=]
=

50

1.

0o 12 14
B & /h

T/C :1—2552—30;3—35;4—40
B1 A KR DR A B B X R R R

2.2 BFRHHIE

B X SR 2 IR AL X RS R, TR e e R0
PSR B9 THF FEVS 3. B 203 F 82— /9 THF, X &
RLIGERG RERE, B E# THF M TL R &%
o LIS & BV B &2 x5 Ak A R K
M, R Bl 41 A AE. BRED, &R
RN AR E, F 5 R A MK ERA S
RN
2.3 mABAXEH RN

DA 52 5 2 R JFORE, G F 30 45 X R



2008 %€ 11 H

EEs . URSENESIAN - Z2REV-PEETXPHENER - 43 -

BN AR SR A R A T 5 o B R R — R
Be. B FIREM, N8, MEES, KR _F S
I3, R I I HE I 7E 28 ~ 30°C . A B THIER —
HEs R 2 M EMEER/DN, TEESIR T A/
TN, R I Xof 35 5 5 P R - Y TR BE R L B A
1:1.2,

SEI6 & BN P R R K,
A1 178 10 0 38 T 0 B 7= R U 4y R 35% 1 94 % .
B R 0-F B Ak R T 3 4% B R B, B3R 3
TR P T TR SR 5 08 S B A DATE BRI Y
FE T, SR T Ak 0 ABE A% R B0, DR A7
AT REAR REARIE 1R R 4R 40 T o b & 1o 4N, Rk
Lt R ER R ERRE S R A0SR, SRR
TR
2.4 WERRAFFPREFRE MR KK F 8 E
A 18] B % M

FE 0 AR R [ R A R 7R R g B 4R B B R
IREEHN 1.4:1, 2% 200 B A A Rt 3R A R . B
B2 &H, MESKENSERMBRENF &, ™=
i R, ER Y R R A B S0C L,
FPRBEOBOREERN TEM,IFEZH T RN E
o A% BRI A0 G B 0 B A I R R, $ 1R R
EAMTFREZF,BERRB SR A JLEEM,
B I 50°C #08E H o

8 I 1IO I 1|2 I 14
B Rl /
T/°C :1—40;2—45;3—50;4—55
B 2w KR E R BR3P v
e A% EQ 0] 55 1 s L et ] ) B, 7 i B
REH TR, B L RAE X F] 10 h J5, B TN
RS RSB N, R T RSB, BB A

PEPERIFE 10 h 2 6
2.5 WERRAFMGPAEERBE/RLEHZME

& BRI A X B AR R Y BEOR X R B
—EHM, HER 1AW, YERIKKT 1.4:1 8f,7=
RGN 8, T B KR F i &K, & RER
AR g, R REE R 1.4:1 A ARE
F 1M ECIR T Fd B 2 AR /R bl X7 R Y

JE IR Hh 1.0:1 1.4:1 1.7:1 2.0:1

& V) 50.0 65.0 66.0 66.5
SR B £ 4R S0C 110 ho

3 &iE

WAT A BT —F 2R Z T B A RS & H
4-Z i Fe-4 - F A TR R, 5 E A RN AR
35°C TR 10 h, B AN S B R I 411,
KRB BRI R, /& RIRAF S EE/RE N 1.4:1,
FE 50°CF B 10 h, 7= i AT K 65% .

2% 3k

(1] B3 .UV 4L BB 755 ZA R AT M B i 2831 %
FIH A B S BEFE D] . WL B K4, 2004

[2] EWF SHOTREME S TR EFEDET R MPFEID].
¥ BRI K2, 2006.

[3] Wang H Y, Wei J, Jiang X S, et al . Highly efficient sulfur-containing
polymeric photoinitiators bearing side-chain benzophenone and coinitiator
aminefor photopolymerization[ J] . J Photochem Photobiol A : Chem,2007 ,
186:106 — 114.

[4] Marchin B, Baude D. Material based on crosslinked silicone polymer com-
prising animmobilized photoinitlator, process for the preparation thereof,
hydrophilic polymeric product obtained from this material and process for
the preparation thereof, and novel photoinitiators: US, 20010007880A1
[P].2001 - 07 - 12.

[5] Minnesota Mining and Manufacturing Company (St. Paul, MN) . Acry-
lamido functional disubstituted acetyl aryl ketone photoinitiators: US,
5506279[ P].1996 — 08 — 09.

[6] Monroe B M, Weed G C. Photoinitiators for free radical initiated pho-
toimaging systems[ J] . Chem Rev,1993,93(1) :435 - 448.H

(RREID)“BHIMEEBEREE

(BRI AR TENBEIE—BERBHE
PSR B EUR BG IT & AR JF R T 1 B — TR &
BHUR VR B A BRI, DA R A R R ESMAF
WAL Eh SR R 2B %,

HTREESREANE, MBRIZE B E#E,2008 £
T WS RE "R H IUAE 5 DAT S A B8 1 - B AR (4 K A1

B IIRERENSE) s B R MR M TR AR ARET
AR RN R SRR T EA R RN R

A H A, WA AR B RBE! AERRBW
fEE . BES BAYE R RBESERR, UMEEER
FAAMEL, B R 15010 - 64444105 - 839, Email : tongzy
@ cheminfo. gov.cn. . (AF| % #3)




