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Abstract Di—2-ethylhey a pinene-maleate, which may be a novel plastid zer, was synthesized by the
reaction oft Herpinene-maleic anhydride adduct ( TM A) with 2-ethylhexanol in the presence of
toluene—p-sulfonic acid as catalyst. The optimal conditions were obtained by using the orthogonal
experimental design, the target product was analyzed and charactertized by means of TLC, IR,
MS,"' H NMR methors. The optimal conditions were as follows : molar ratio of TMA to 2-
ethulhexanol 1% 3.5, reaction temperature 130C , reaction time 180min, catalyst dosage 1. 0%
( based on the weight of TMA). The esterification rate amounted to 9% under the opimal
conditions, the yield was above 90. 3 .

Key words a pinene, di-2-ethylhex yla -pinene-m aleate, plasticizer

’ 1
o— 1.1
Diels—Alder 1- —4- ™ A [5] ; .
[2 2 2]5- 2, 3- , - - . ;
(a -terpinene-maleic anhydride adduct, H(CP) . Nicolet Nexus
T™ A), R 470 FT-IR ( Thermo Nicolet
A ); GCMS-QP5050A - (
TMA  2- ( ) , ); ADVANCE AV 500M Hz (CD:0D
(DOP) ; . ); PE240dI
) ( PE )3
1.2
: 2007-10-23 TM A )
: 2008-01-25 oa— —
(1965-), s
* (X061063)

170 Guangxi Sciences, Vol. 15 No. 2, May 2008



it B 2

it
+ 2H
Bu

= + H,0
Bu
Et 2.1
TMA BEB o UMDk R R 2, R ;
a— - : (B)> (A)>
, (D)> (C);
(6] , 180 min; 136C
i X [7] : s 1. 0% ;
8] o1 P ABCGD . 2
mor . 93.000  93. 1%.
. ; a- -
, , 130C 180
, , min, 1% ( TMA ). 90%
. . u , 93%%
2 Is(3)
250 ml 20, 0 T™M A Table 2 Experimental results and analysis of the orthogonal
8 desin Ly(3*)
A B C D -
’ ) ’ N °C . Esterif
’ (C) (H]ln) (% ) ralif%{
‘ 1 120 60 1.0 1t 3 87. 64
Y  NaOH ; 2 120 120 15 1535 8512
2~ 3 10~ 11k Pa 3 120 180 2.0 1t 4 91. 11
4 130 60 L5 1t 4 91. 02
’ 5 130 120 2.0 1t 3 87. 33
L3 6 130 180 L0 135 9300
[11] , 7 140 60 2.0 1* 3.5 92 37
A B C. TM A 8 140 120 L0 1t 4 89. 69
(A) (B) (G 9 140 180 L5 1t 3 90. 77
(D) 4 ’ ’ Lo K, 263.87 27103  270.33 26574 808 05
(34) 1 K> 271.35 262 14 266.91 270 49
1 K; 27283 27488  270.81 271 82
Table 1 The factors and levels of the orthogonal desin K173 87.96 90, 34 2011 88. 58
K> /3 90.45  87.38 8897 90 16
No. A B C D K303 90.94  91. 63 90.27  90. 61
©) (min) %) R 298 425 130  2.03
1 120 60 1.0 3
2 130 120 L5 35 22 TLC
3 140 180 20 © 4
o — —
1 (Rr==0.70),
14 o= - TMA ™ A
o — — TLC 2 3 ]R
H - ( 8, 1 , 1745 em !
: IR i ;1170 em ' 1034 e¢m™ !
; MS (ED, 350C , C- 0 , ; 1460
1. 2kV R 35 160011, 0. cm” 1‘ 1380 em™ 1
%, 10. 00 L/min; " H NMR . TM A 1863 em™ ', 1834
CDOD , 500M Hz 1

IR A

20084 5H % 15%%

pE

cm” l, 1786cm , 1221 em !

)

930 cm

171



L 1 1 1 1 1
3500 3000 2500 2000 1500 1000
¥ Wave number(cm™)

I a- - IR
Fg. 1 IR spectrum of di-2-ethylhexyla —pinene-maleate

24 MS

OH +
itﬁﬁﬂF OH
Bu
Et Et
M/Z476
CH,,0
c H,,O\ M/z364
FICEH
i’ .
H|-H.O
Bu [ | Hi|
t

O

M/z318 M/Z346 M/z253
S
= 234
s_‘z 9113]33
= 1 164 233
= 384, llL}6I711)1%]|6 253 318346364 476
= 50 100 150 200 250 300 350 400 450

Joiqar EE (m/z)

2 a- - MS
Fig- 2 M S spectrum of di2-ethylhexyl @ pinene-maleate
2.5 '"HNMR
'"HNMR

26CH,

0
i 25CH,

C 1977 221 22 23 24
\O—CIL—CH—CH—CH—C}L—CH

14 H
/O—(,H CH—CH;~CH;-CH;CH

C I
i 1327 1, 15 16 17 18

28CH,

"HNMR 0 84
(d, J= 6.5Hz, H- C10), 0.98 (d, J= 6.5Hz, H-
Cl11), 0.954(s, H- C12),0.97~ 0.94(m, H- C24,
18, 26, 28), 1. 20(m, H- C7), 1. 52 (m, H- C8).
1. 34~ 1.40(m, H- 21~ 23, 15- 17,25,27), 1. 84

a— —

172

(m, H- €9), 3. 00(m, H- C2,3),3. 80(m, H- C19,
13),3.96(m, H- C19,13),5. 75 (d, H- C5,6))

(Co B2 Ou, ( Y (75.95
(75. 630 ), H11. 09( 10. 920 )) , a— -
c-19 ,
3
) T™ A
DOP a— -
: TM A 1* 3.5,
130C , 180min, 1. @ (
TMA ), 9% o
[1] ’ ’ B L= -
11 ,1986,6(2): 9-18.

[2] Tadeusz M. Epoxy resins based on glycidyl esters PL,
110779[ P]. 1981.

[3] Manabu N, Ryuichiro S. Diimide compounds for modifiers
of engineenng plastics, general purpose reings. and

biodegradable plastics JP, 2003212849[ P]. 2003.

[4] ) . La-
[J] , 1998, 18(3): 1-11.
[5] , . . a- -
[J. , 2006, 40( 3): 25-28.
(6] . DOP []].

,2000(6): 25-27.
[7] Gao JZ,Zhao Y C,Yang W,et al- Preparation of
samarium oxide nanoparticles and its catalytic activity on

the esterification [ J]. Materials Chemistry and Physics,

2002, 7% 65-69.
(8] , , , S04 /S 02
DOP[]J]. ,2002,4(1): 86-88.
9] ; , TiO, /SOF
[]]- , 1998, 27
(6): 399-402.
[10] , , , . Lay05 /ALO;
[J]. , 1994, 15(3): 236-
238.
[11] . [J]. \
2003, 11( 4): 368-370.
( )

Guangxi Sciences, Vol. 15 No. 2, May 2008



