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Ultrasonic synthesis of poly(f-alkoxy, naphthalene vinylene)

MA Mingyou
(College of Chemistry and Chemical Engineering , Jishou Univerisity, Jishou 416000, Hunan, China)

Abstract: Poly (8 -alkoxy, naphthalene vinylene) (PAONV) was synthesized from g -naphthol and
H(CH,),Br (m=4, 6, 8, 9) under ultrasonic irradiation. The influences of reaction conditions on the
yield of intermediates and polymers were studied. The structure of intermediates and polymers were
characterized with IR and 'H NMR spectroscopy. These results showed that the total yield of PAONV
under ultrasonic irradiation was 70. 0% —74. 4%, higher than that under reflux stirring. The reaction time
was shortened from 35 h to 20 h. The yield of etherification in the C, H; ONa system was higher than that in
the NaOH

dehydrochlorination. The best reaction times of etherification, chloromethylation, dehydrochlorination

system. The dimetyl sufoxide as a strong polar solvent favored the yield of

were 5 h, 5 h, 10 h, respectively.
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HITACHI270-30 BI4T #h 634X (KBr JE H) 5
FX-90Q M 4R AL G CDCly, A Ar TMS);
CQ-250 AU 7 4 U A% (M % 33 £ 2kHz);
Water-150C B & ¢ & i 435 AL, THF 1E % 7
PE2400CHN JC £ 43 #11%L .

B-%EM, H(CH.,),Br Gm=4, 6, 8, 9) ¥}
il WM, ZRWEE, A0, I
i (DMSO) ., —HE: Wi (DMAC), —H AL
Wil (DMF), B, WERR Y i, LBz
B RUT EEER Y S B
L2 B (B-REE) XZEZHR (PAONV) HWEHK
1.2.1 PAONV # 4 R %%,

O C,H;Na/C,H;OH O CH,O/HCI O {-BuOK
i i e

O(CHZ)mCH3

OH O(CH,),,CH;,

8o

O(CH,),,CH3
m=4, 6, 8, 9

1.2.2 &RF% (D EERAREAREN=O
b, ERARY T, B 28.8g (0.2 mob)
B-ZE T A — 28 VR FE 1 S REAN I BV ORI
REF R4 PEHE 20 min, R HJG FI2E A 0.2
mol A H(CH,),Br (m=4., 6, 8, 9, FlH
P R SRR S R RE IR s O BN BT
KIBME OB, FH 10% NaOH B . 28K vk
e, oA I CBEE S S AR B TR B-bE AR
HZE (m=4, 6. 8. 9),

(2) B B-IeAHZE (m=4, 6, 8, 9 BT
100 ml N, HIR T ARUOIMA 10 ml I %
W 5 g ZRHPREM 100 ml HeEhER, S K/,
WAL uE, JFH O, ERAKER R, RS
Fist 5 45 )5 AT AR BN )Y 1, 4- G - -t AR

Z% (m=4., 6. 8, 9),

(3) ¥ A 1, 4-— & W H-p - 4 528
(m=4, 6. 8, 9 WFAMEBERF, FH&LiHn
AN T B B P 3R, A BN iR R pH =12~ 14,
SR JH R P A S R R S B R P A O . RO BN
BB/ K R 12 D 48 s @i
TEY) . L TR, OB N TR
. BEIE B-THEI MHZELHk (PBONV), ¥
(B-BEHE X2 (PHONV), B (B-FAIH)
XZE L (POONV), R (B-TH I XWE Lk
(PNONV) ZEAR[FEMRE Y.
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2.1.1 B A x p-RE iy w30 L
C,H;ONa/C, H; OH fil NaOH 7K # W 1E 58 7% it
. BB TR X g% W kA A R, 45 OR
W1,

M T 4R B, M F e A9 C, Hs ONa Al
NaOH 5 -Z% By Sz iz I ik 1y 5 9 AQ6E H(CH.),, Br
S A R L U BN i 5 21 AY B -he S 3 2% 7 R 22 i
BR . CoHs ONa A 80P 18050 B 7 R B G
90%6)+ il NaOH A g 4 1 5 i} 7 A — e 48 70 %%
VSP SRR R AW S DRI SR TR S A1 N N
B, wE# CH ONa fh R A Rl T p-Z5 B 14 Bk L
T

R 1 FAEBEERF H(CH,),Br Xt p-% B 4L 19 5 0
Table 1 Effects of different basic capacity, H(CH, ), Br
on yield of etherifying of f-naphthol

NaOH system yield C;H;ONa system yield

H(CH;),Br /% /%
m=4 72.3 93.1
m==6 71. 4 92.3
m=38 70. 6 90. 6
m=9 70.4 90. 0
Note: ultrasonic synthesis, reaction time = 4 h,

p-naphthol + H(CHy),,Br=1 : 1 (mol : mol)., concentration of
C:H;0Na is 10% . concentration of NaOH is 10%.
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Table 2 Influence of different basic capacity,

solvents on yields of polymerization

x3 AREEEAE R R E X E
% PBONV §97= 2 i) 5 1
Table 3 Influence of reaction time on yields of

each product in different methods

Solvent DMSO DMAC DMF
NaOH N X X Yield/ %
N Reactio Product
CyH;0ONa v/ X X Product e:;; ! Ultrasonic  Reflux cl;)lol:i
t-BuONa N/ NG NG synthetic  synthetic
-BuOK N N N B-butoxy naphthol 2 81.5 48.9 white
4 90. 6 56.2 solid
x® 2 g5 R EWH, Nig & BuOK, ¢ 5 95.5 76. 4
BuONaj% & C,H,ONa fil NaOH, 7& % % DMSO 6 oz 800
. i . BCMBON 3 85. 2 13.7 white
RIFETE THRRE IR S B A& VLAY & 45 i7e DMAC 4 92.2 60. 5 solid
o DMF fEEFI IE LT » RA MR R IFRET 5 96. 1 .2
N . - - . 6 96. 3 87. 3
A BEVE S B S A 30 A R 1 37 ) O 35 '
o e 1 v A PBONV 6 70.2 37.3  orange red
AF L, - E PR RAEEN A LA R 10 81.5 18.8 solid
(B-THEF) WEFEOH., N FENBFEN, X 14 82.1 52.7
18 82.6 63. 0

BB ] 2 10 hy B MK 7 O - BuOK, (K 5
+BuOK g BE /R Lo 2.5 = 1, 4% %] L DMSO,
DMAC, DMF fE¥% 7| & & M PNONV, 52 5 I 15
PNONV [ 7= 24> 5%} 80. 5%, 52.6% . 35.5%.,
g R 2 Al LLE . DMSO fE 5 3% 2 5 R
B TR, RABE (BRE ) XL
(PAONV) By HLAR . Lok, 5256 % IR B .
RGO B AA IN TG i R

2.2 EBEERMBHENTYERNENE

Ph 1, 4-Z @ W H-p-T % (BCMBON) Y
RN R WFTEXS G, B 5E 88 75 4 3 A 0T 7 )
PRI, 3 2 P R R [ g 2 T e A
Jidr SO B DX H ] R & PBONYV )7 2 1) 52
W, M 3 F i, FEMFG BT R
7 B Bt BN R R) (0 1 i 4 v, RN S [ 3K 3
— BN, R RR B AR B2 AR
Hh L A A [ B T R P A S 1 14 7 3R L [ R v
LRy 5 B — 20 P S I e A S 0 R TR] 43 )
J95h, 5h, 10 h; PBONV =%k 74.4% ., H
528 4 4 K, PHONV, POONV, PNONV [
FER IR 73.2% . 72.5% . 70.0%.

PBONV 2 £tk . WU H AL FIIE B =20
NAREIR . LS. B p- 2 M TE M S5 10 T
eI p-Z5 T SR 1 B - SR JE AR D o B Rk TR
RIEFEBETE B - AL 28, A SE 10 J2& o i LA
PR e (B S VAN R IVAE i I e i =
P XL T8 BRI, BT UG S E i o
SEIERIAB AN . 1,4- G B -p- T ARk 25 A R

BEAE T 2 e B F b R B & HCL B R
PBONV., TE# A48 50N RNAK R 774 “H A =
7 MR E RS A, S TR SE R
(] 25 7= A Jay 0 v Ul e TR B85 O R L B K RE A
AR TR BT, B B2 A B . W
B AR AR s TR s R P T SR B O a2 Sl 24 A B T TR
P 0 AH S T S DA T o S T R] ) £ BT AN AL Bt
e, AR ROV AT . BT LA, A 2 Y
7 R L A G s P
2.3 REVHRESH. " FERESH
4 B 1% 3 PBONV., PHONV., POONV,

PNONV S5 549y 1 43 F ik B Ho 531 38 20 8 g 8 i3
gk TR o A, SR 4,

x4 BAYH GPCIlKER

Table 4 GPC results of products

Product M, X10"* M, X10"* Polydispersity
PBONV 1. 83 2.78 1.52
PHONV 1.52 2.63 1.73
POONV 1. 20 2.52 2.10
PNONV 1. 15 2.87 2.50
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S {H C85.71% . HS.84%, #iHEH EREY
Gy F A5 — B
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1600 em™ " HRA K/NA R 4 AW, 3% 2l &%
HC=CHEI 5N, JUH RN,
B4 1201 em™', 1100 em ™' &% 1040 cm™ ' &b
W, U Ph—O—CH, S5/ I AEAE . 154K 2 78
700 cm 'y 735 cm YAb gy AR, H R T C—Clfif
iy, 1260 ecm ARy IR GE CH,CL & i R 3 1Y
i, AL 1A 2 AHEL . 154 3 Byt b 2
5. X EEGE W TR FHEER S 10 N8 & R R
Bl A . 7E 3050 em ' AR AW IR ZE IR C—H
A 455 495 3 1 2 e B C— HL 4 9% 3 110 B im0

absorbance
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A1 HiEEmE B-THRE WZEL R
IR 1% &
Fig. 1 IR spectrum of intermediates and PBONV
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06.90 kb m M H B F O W L A,
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1 50.95 (3H, —CH,), ® 3 H §4.60 (4H,
—CH,CD HJE FFi4 CH.Cl E. HAHES
Bl 2 tH I

-

6 2 2 0
o
2 B THIZEN H NMR 5 E
Fig. 2 '"H NMR spectrum of g-butoxy naphthol
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Fig. 3 'H NMR spectrum of BCMBON

4 J& PBONV @y 3% &, 7 DL & i 7. 40
(5H) Kby a8 F285% LA, o7.20 (2H) &b
g H @ F 2 e (—CH=CH—) I % 4,
—O(CH);CH: ¥y H )8 5 & 2 M. M IR, 'H
NMR ) FRAE 25 AR UE S o (8] 1A K 2R 45 W) 45 1 J2 1
T 1

o, '

8 6 4 2 0
o

B4 R (B-THEE MZELHBEH NMR 5 &
Fig. 4 'H NMR spectrum of PBONV
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