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1.2
SPD-6AV
0N 50 m x3.2 mm 40 C
254 nm;
14 )y V() =80: 20; =1 mlL/min;
; 1 uL; : ;
: Sepu 3000
1.3 s
( PWA)
60 ~
80 C
120 min
N 2
LaPW, 0,, = nH,0. 150 C
2.0h LaPW,,0,, .
1.4 5- 2 2- 4 3- 4 6-
(3a~3h)
50 mL 5 mmol N
5 mmol 2 2- 4 3- 4 6-
(LaPW,,0,) (5% ) 20 ~
40 min 10 mL
3a~
3h
54 )2 2- 4 3- 4 6-
(3a): ;IR (KBr) wvw,,: 2 951

1763 1734 1626 1 571 741 693 ¢cm™';'H NMR
(300 MHz CDCL,) &:8.37 (s 1H) 8.02 (d J =
7.14 Hz 2H) 7.56 ~7.47 (m 3H) 2.22 (s 4H)
1.89 (s 4H) ; "C NMR &:163.86 160.48 157.65
133.65 133.49 131.68 128.76 115.71 113.75
38.54 23.28.

544- )2 2- 4 3-

4 6-  (3b): IR (KBr) v,,:2 965
2957 1 750 1 700 1 638 1 537 1 400 1170
800 cm™';'"H NMR 8:8.35 (s 1H) 8.12 (d J =
8.82 Hz 2H) 6.94(d J=8.82 Hz 2H) 2.24 ~
2.19 (m 4H) 1.90 ~1.85(m 4H);"”C NMR &:
164.93 162. 17 158.37 137.88 124.43 116. 21
113.67 110.94 38.41 23.26.

54 4- )2 2- 4 3-
4 6- (3c): ; IR ( KBr)
v, 2972 2901 1756 1718 1624 1573 1455

1381 1183 800 em™';'H NMR §:8.32 (s 1H)
8.19(d J=8.97 Hz 2H) 6.98 (d J=8.97 Hz
2H) 3.90 (s 3H) 2.23 ~2.18 (m 4H) 1.90 ~
1.85 (m 4H) ; "C NMR §:164.62 161.19 157.56
137.48 124.71 114.38 113.37 111. 65 55. 68
38.41 23.26.

54 4- )2 2- 1 3-

4 6- (3d): ; IR ( KBr)
Vot 2976 2901 1763 1731 1626 1605 1524
1350 800 cm™';'H NMR &:8.41 (s 1H) 8.30
(d J=8.82 Hz 2H) 8.06 (d J =8.70 Hz 2H)
2.27~2.23 (m 4H) 1.95 ~1.90 (m 4H);

"C NMR & 162.36 159.36 153.67 149.26
137.11 132.73 123.30 119.17 114.08 36.43
23.00.
542- )2 2- 4 3-
4 6- (3e): . IR ( KBr)

v, 2963 2908 1765 1736 1625 1604 1524
1363 800 cm™';'H NMR &:8.75 (s 1H) 8.28
(d J=8.22 Hz 1H) 7.78 ~7.62 (m 2H) 7.49
(d J=7.56 Hz 1H) 2.24 ~2.21 (m 4H) 1.91 ~
1.89 (m 4H);“C NMR §:161.69 159.22 155.09
145.99 133.46 130.57 129.99 129.39 124. 44
118.19 114.14 38.23 22.87.

54{4- )2 2- 1 3- -
4 6-  (3f): ;IR (KBr) wv,,: 2 961
2943 1757 1726 1598 1604 1508 1364 1081
840 804 cm™';'"H NMR 8:8.33 (s 1H) 8.14 (dd
J=5.58 8.64 Hz 2H) 7.16 (t J=8.61 Hz 1H)
2.24 ~2.19 (m 4H) 1.91 ~1.86 (m 4H);
“C NMR §: 167. 44 164. 01 163. 81 160. 54
156.21 136.73 136. 60 128. 07 128.03 116.27
115.98 114.99 114.96 113.74 38.49 23.24.

2
2.1
2 2- 4 3- 4 6-
1 1 Lewis (  FeClL)
(1  Entries 1)
H,PW,0,, LaPW,0, 2 LaPW,,0,,
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84.8%( 1 Entries2 ~ 90.3%
3). 8% 0.1%.
( 1 En- 45. 7% ( 1 Entries
tries 4 ~ 10) . 13) .
(1 Entries 9 ~12) 30 C
5% 30 min.
1 54 )2 2- 4 3- 4 6- !
Entry Solvent Catalyst Ni()lz‘ir fraction Temperature/°C Time/min Yield/%"
of catalyst/%
1 C,H,OH FeCl, 5 Reflux 120 54.1
2 C,H,;OH H,PW,0,, 5 Reflux 120 80.7
3 C,H,OH LaPW,,0,, 5 Reflux 120 84.8
4 CH,;CN LaPW,,0,, 5 Reflux 150 71.1
5 THF LaPW, 0, 5 Reflux 150 72.9
6 CH, (L, LaPW,,0,, 5 Reflux 180 67.4
7 CeHg LaPW,,0,, 5 Reflux 210 68. 1
8 H,0 LaPW,,0,, 5 Reflux 210 72.6
9 None LaPW,,0,, 5 60 90 90.3
10 None LaPW,,0,, 8 60 90 90.4
11 None LaPW,,0,, 3 60 90 89.1
12 None LaPW,,0,, 1 60 90 76.8
13 None None 0 60 90 45.7
14 None LaPW,,0,, 5 50 90 89.8
15 None LaPW ,0,, 5 40 60 90.6
16 None LaPW,,0,, 5 30 40 91.2
17 None LaPW,0,, 5 30 30 92.0

a. Reaction conditions: benzaldhyde( 5 mmol) 2 2-butylidene- 3-dioxane-4 6-dione(5 mmol) and catalyst and solvent( 10 mL)

or solventdree conditions; b. isolated yield.

2.2
LaPW , 0, 87.6% ~94.3%
5o 5- 2 2- 4 3- 4 6-
4 3- 4 6- 3 5 Michael
2 2- 4 3- 4 6- ( 2).
2 LaPW,,0,,
2 LaP,WO,, 5- 2 2- 4 3- 46-
Product Ar Yield/ % Time/min m. p. “/°C Mass fraction/%
3a CeH, 92.0 30 87 ~88(88~90 ") 98.6
3b 4-HO—C4H, 89.3 35 170 ~172( 170 ~172 ') 98.1
3c 4-CH,0—CH, 90. 1 40 83 ~85(83~85") 97.8
3d 4-NO,—C4H, 94.3 20 150 ~152( 150 ~152 ') 99.1
3e 2-NO,—C¢H, 92.4 25 112 ~114( 113 ~ 115 %) 98.6
3f 4-F—C¢H, 91.0 20 86 ~ 88 97.6
3g 4-Cl—C,H, 90. 4 20 115 ~116( 114 ~116 ') 98.3
3h  4{ CH;) ,N—C¢H, 87.6 30 180 ~182(180.5 ~181 '*) 99.3

Reaction conditions: benzaldhyde( 5 mmol) 2 2-butylidened 3-dioxane4 6-dione(5 mmol) LaP, WO, (5%) solventfree;

b. isolated yield; c. melting points are uncorrected.
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Solvent-¥ree Synthesis of 5-Alkenyl2 2-Butylidene-d 3-Dioxane-<4 6-Diones with
LaPW 0, as Catalyst

XU Zhao-hui XIONG Bin LEI Zhi-wei
( College of Chemistry and Chemical Engineering Jiangxi Normal University Nanchang Jiangxi 330027 China)

Abstract: Eight kinds of 5-alkenyl2 2-butylidened 3-dioxane-4 6-diones were synthesized by the Knoevenagel
condensation reaction of aromatic aldehydes with 2 2-pentamethylene 4 3-dioxane4 6-dione using LaPW,0,, as
catalyst without solvent. The results indicate that the yields ranged from 87.6% ~94.3% when using 5% ( molar
fraction) LaPW,0,, and reacting at room temperature for 20 ~40 min. Furthermore a proposed reaction mechanism
for the reaction catalyzed by LaPW,0,,was speculated. Compared to the classical Knoevenagel condensation reac—
tion the main advantages of the present procedure were milder conditions shorter reaction time and higher yields
which afforded an effective method to synthesize 5-alkenyl-isopropylidene malonate derivatines. Further study
showed that LaPW,0,,was environmentally friendly and reused for four times without any noticeable decrease in the
catalytic activity.

Key words: 2 2-butylidened 3-dioxane4 6-dione; LaPW,,0,,; aromatic aldehydes; condensation reaction



