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Fig 2  Synthetic oute and structures of 2-benzimidazlylalkylene derivatives

1
1.1
( X4 ) :
; : BRUKER AVANCE-300,
DM O ; — . Agi-
lent 1100 HALCM D Trgp XCT; OGN -2000 —
( )
3,
4,5- 4,4'-
2- 2-
1.2 (1, 2, 3)
(4, 5)
1.2.1 (1, 2, 3) 500
mL , 1.2 mmol 180
mL , , 1.0
mmol 0.1 mol ,
Q0, , , HCI
(2- ) (1) 90%, 6,
168 170

'"HNMR (DM, 8): 6.63(d,J =16.0 Hz
2H),7.64 (d, J =16.0 Hz, 2H) , 7.76 (s 4H),
12.50(s 2H); ®*CNMR (DM$,8):121.1, 129. 6,
136. 7, 143. 9, 168. 371

(2): 86% 9., 140
142
"HNMR(DMS,8): 3.89(s 3H),6.69(d,J =

6.1Hz 1H),7.67(d,J =6.1 Hz, 1H) ,7.86(d,J =
8.4Hz 2H),8.00(d,J =8.4 Hz, 2H), 12.50 (s
2H); ®C NMR (DM ,8): 53.1, 122.8, 129. 3,
130.4,139. 6, 143. 3, 168. 1; LC/MSm/z 205.0 (M
- H+)
5- -2, 4- (3):
134
'H NMR (DM,8): 6.00 (d, J = 15.1 Hz
1H),7.05(m, 2H), 7.31 (m, 4H) , 7.53 (m, 2H) ,
12.27(s 1H) ; ®C NMR (DM $,3): 123.2, 127. 5,
128.1, 129.8, 129.9, 136.9, 140.7, 145.2; LCMS
m/z 173.0(M - H")
1.2.2

77% 9., 132

(4,5)
) (4):

4-(2-

81% 0, 192
194

'HNMR (DMS0,8): 3.81(s 3H), 7.17 (m,
2H) ,7.35(d,J =16.5Hz 1H), 7.55(m, 2H) , 7. 70
(d,J =16.6Hz 1H),7.75(d,J =8.3Hz 2H),7.95
(d,J =8.2Hz 2H); *C NMR (DM$,8): 53.0,
121.3, 123.2, 128.0, 130.0, 130.7, 133.8, 141. 3,
151.3,166.7; LCMSm/z 279.1 M +H")

4-(2- ) (5):
63% 9, 167 168

'H NMR (CDCL,8): 3.90 (s 3H), 7.38 (m,
2H) ,7.48(m, 2H), 7.58 (d, J =8.3 Hz, 2H) , 7.83
(d,J =8.0 Hz,2H),7.99(d,J =8.4 Hz,1H) , 8.03
(d,J =8.4 Hz,2H); "CNMR (DM,3): 52.6,
121.9, 123.6, 124.7, 126.0, 126.9, 127.6, 130.6,
130.9, 134.9, 136.5, 140.0, 154.2, 166.6, 166.9;
LCMSm/z 296.0(M +H")
1.3 2-

50 mL ,
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, ( 1 mmol
2mL PRA), )
130 150W 1 4min, (
) ,
400 450w, (1
min, 1min) 6 10

(1 mL PPA 5mL

), pH : : ,
2- (6): 94% ,Bmp 142

144

'"HNMR (DM S0,8): 7.20 (m, 4H), 7.34 (m,
3H),7.62(m, 4H); ®C NMR (DM %,3): 115.5,
116. 3, 124.1, 128.3, 128.9, 129.9, 130.3, 136. 1,
137.5,137.9,151.0; LCMSm/z 221.1(M +H")

2- (7): 84% 0,
162 164

"H NMR (CDCL,8): 7.19 (m, 3H), 7.27 (m,
2H) ,7.55(m,2H) ,7.65(s 1H),7.73(m, 2H); °C
NMR (DMSD,d): 115.6, 116.2, 116.7, 117.0,
118.0, 123. 2, 130.1, 133.1, 134.5, 139.5, 151.5,
161.6,164.9;LCMSm/z 239.1(M +H")

2-(3',4','- ) (8):

47% 9., 134 135

'"HNMR (DM %0,3): 6.34 (m, 1H), 6.47 (m,
1H),7.17(m,2H) ,7.30(d,J =16.4 Hz, 1H) , 7.53
(d, J =16.4 Hz, 1H), 7.65 (m, 2H); “ C NMR
(DMS0,8): 112.3, 112.5, 115.4, 118.2, 121. 4,
123.2, 132.2, 135.8, 134.0, 149.9, 151.0; LCMS
m/z 275.1(M +H")

2-(1, 3- )
2.6% 0, 176 179

'"HNMR(DMS8): 1.81(d,J =6.7 Hz, 3H) ,
6.02(m,1H), 6.32(m, 1H) , 6.46 (d, J = 15.8 Hz,
1H),7.12(m, 2H), 7.22 (m, 1H) , 7. 45 (m, 2H) ;
“CNMR (DM 0,8 ): 19.2, 119.5, 122.7, 132.1,
134.8,136.1,152.0;LC/MSm/z 185.0 (M +H")

2-( -2- ) (14):

62% 9, > 250

'HNMR (DMS0,8): 7.22(m, 4H),7.35(d, J
=16.5 Hz, 1H), 7.60 (m, 4H) , 7.74 (d, J = 16.5
Hz 1H),7.86(d,J =8.3Hz 2H),8.24(d,J =8.3
Hz, 2H); ® C NMR (DM 0,3 ): 112.0, 119.6,
122.6, 123.5, 127.7, 128.4, 131.0, 134. 3, 135. 4,
135.9,137.9,144.7,151.6; LCMSm/z 337.2(M
+H")

(12):

2-( -2- )
89% 9, >250
'"HNMR(DMSD,8): 7.20(m, 2H),7.42(t, J,
=J, =7.4 Hz,1H) ,7.48(t,J, =J, =7.7 Hz, 1H) ,
7.59(m, 2H),7.68(m, 2H) ,7.91(d,J =8.1 Hz
2H) ,7.96(d,J =8.1 Hz,1H) ,8.05(d,J =7.7 Hz,
1H),8.20(d,J =8.2 Hz, 2H); *C NMR (DM O,
5): 123.1, 123.5, 123.6, 126.6, 127.6, 127.8,
129.2, 131.5, 135.0, 137. 4, 137.5, 151.6, 154. 3,
167.3; LCMSm/z 354.0(M +H")
1,4 (2 -2- )
77%, 6, >250
'"HNMR (DM S0,8): 7.19(m, 4H),7.29(d, J
=16.5 Hz, 2H), 7.56 (m, 4H) , 7.70 (d, J = 16.6
Hz 2H),7.73(s 4H) ; ®*CNMR (DM$,0): 115. 8,
119.0, 123.1, 128.6, 134.6, 137.1, 140.0, 151. 8;
LCMSm/z 363.2(M +H")
4,4'- ( 2- )
92% 0., 158 160
'"HNMR (DMS0,8): 7.29 (m, 4H), 7.52 (s
4H) ,7.65(m, 4H),7.86(d,J =8.5 Hz,4H) , 7. 70
(d,J =8.4 Hz, 4H); *C NMR (DM,3): 81.4,
95.2, 115.6, 124.0, 128.1, 128.2, 130.1, 130.9,
151.2; LCMSm/z 413.3(M +H")

(15):

(16):

(17):

2.1

[6-7]

(2- )
[6]
7
.2
, 1
10%  30%
, 130 150w
, , PPA
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400 450w

(130 150W),

(200 250wW),

2.2

2.3

1 min,

(
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400W),

(12
3 min

62%

9

, 12 ( 2.6%),

, 11

9 10 11 13

10 13, (—OCH;

, —OH)

3 min)

PPA (2]

[5]

(7]

(PPA) ,
) 6 10 min,
: 47% 94%, ,
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Sensng Character istics of Carbon Black W aterborne
Polyur ethane Cam posites n Organ ic Solvent Vapors

ZHAO Bin, FU Ruowen, ZHANG M ing-qgiu, ZHANG B in
(School of Chamistry and Chamical Engeineering Key L aboraiory for Polymeric Composite and
Functional M aterials of M inistry of Education, SJN Yat-sen University, Guangzhou 510275, China)

Abstract: Conducting camposites from waterbome polyurethane (W RJ) and carbon black (CB) were prepared by
latex blending W hen the compositeswere exposed 0 saturated vgpor, maximal regonsivity of the composites de-
creased with increasing dielectric constant of ®lvent In addition, the maximal regonsivity of the composites a-
gainst non-polar saturated vaporswere higher than 10°, and the negative vapor coefficient (NVC) phenomenonwas
not observed W hen the campositeswere exposed  polar saturated lvent vgpor for a period of time, the electrical
resistance gpproached o an equilibrium value that decreased with a rise in the dielectric constant of the lvent It
is believed that NV C phenamena in polar saturated vgpor mainly result fram the conductivity of lvent W hen the
compositeswere exposed © unsaturated lvent vgpor, the maximal regonsivity in lov presaure pure vapor was
higher than that in themixture of low presaure vgpor and ait No NV C phenamenonwas observed when the compos
iteswere exposed o low pressure pure vgpor M eanwhile, NV C phenamenon would gppear as exposing o the mix-
ture of lov presaure vapor and air, both for polar vapor and non-polar vgpor  The NV C phenamena of the CB W FU
composites in unsaturated olvent vagporsmay be due o the relaxation of the matrix segments

Key words carbon black; waterbome polyurethane; sensitivity; negative vgoor coefficient

One-step Synthesis of 2-Benzim idazolyl Alkene under M icrowave Irradiation

PAN Wen-long, SONG Ji-guo, CHEN Yong, YU Wei-jieg WAN Yi-gian, SONG Hua-can
(School of Chamistry and Chemical Engineering, 3N Yat-sen U niversity, Guangzhou 510275, China)

Abstract: Eight kinds of 2-benzimidazmlylalkylene derivatives in polyphogphoric acid (PPA) have been synthe-
sized by multi-pover bandsmicrowvave irradiation technique, starting from corregponding cinnanic acid compounds
and they were characterized by "H NMR, “CNMR andM S reectively The reaction time was decreased © 6
10 minuteswhich ismore shorter than that of traditional method The yieldswere from 47% 94% and the purifi-
cation of the productwas smple Thiswork could offer a nev method for the synthesisof 2-benzimidazlylalkylene
derivatives

Key words microwvave irradiation; 2-benzimidamlylalkylene derivatives synthesis



