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Abstract: Maleic rosin acid was prepared using rosin and maleic anhydride as raw materials. Effects of different reaction condi-
tions on the reaction were investigated by single factor experimentation, and the optimum conditions were found to be as follows
mole ratio of maleic anhydride to rosin 1.1: 1, reaction temperature 190 °C , reaction time 4 h. The structure of maleopimaric
acid anhydride was characterized by IR and single crystal X-ray diffraction. It was found that the configuration of maleopimaric
acid anhydride was the classical type of diterpene compounds. The prepared maleic rosin was hydrolyzed and purified by potassi-
um salt method to obtain maleic rosin acid with purity of 95.3% and yield of 81.5% . The structure of maleic rosin acid was veri-
fied by means of IR, 'H NMR, "C NMR and MS.
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Nicolet Nexus 470 FT-IR £LAMERE{Y, 35 [ Nicolet 23 7] ; GCMS—QPS050 A 15 AH (5,33 — T i 16 AL,
H AR N T AVANCE AV 600 MHz #8 54 g 4R 41X, Fi 1 Bruker /A 7] ; CCD Area Detector B 54 fiT 5
1, 85 Bruker 23 7] ; X—4 305 W WAOE S 2 A, AL 2 s A FRA F .
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W 60 g T F2 )2 B RFR AN T B T A BEE RS IR W B L S B0 00 DR v, 78 HL 34
EMPFR T T IACART G INALY 22 g TR PR, 76— 2 IR T 20— & F I 18], W 5 70~
80 °C, MM 120 mL YK ZFR AR H IFBILE 120 °C Z2A7, AR 1 h 4330 Tk pn & ik IF vk 2
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F 50 g LA _F o 45 B T HEAA TR T b MOIPA T 2o S0 bk T O 35 ) S R AL 2 B v B
pH {1 8~9 , W24, B % i, Ak Se Bt bk , 1 2 A UTTEARFENT Y, SR 5 L2 il T, 15 TSk b 7 R 4
h, 190 % (P ERE RIS —k . BUEIRER 10 ¢ 7 T 100 mL 70 % PYERE R, %0 T 6 % (5
V0 BORRER R TH R R NE , BEREIF R N A 200 mL 2585 Tk B 28 141 64 U3 A TR, EL2S bk, )
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P LB TR BRSBTS ARCIR I HoR AN IR . WAL E R TR 75 % L BEvs W E 45 &, Hoos it
T A3 20 A DR IR A, GC-MS g H 4l Bk 95.3 %
1.5 GC-MS ##7

GC 3 M 25 A/ DB-1 T A4 4L (30 m x 0.25 mm x 0.25 wm) , = 4650 R 8, AL = il
260 C ; B FETFHE  # AR TR 100 °C L3 4 °C/min T+ 200 °C , Fif 2 C/minF+E 260 C ; F: 7 50 kPa;
Iy 500 1R 0.6 L.,

MS J3 B 25 B & i IR (ED) 5 L FRE R 70 eV FLRE 250 C AR 1.2 kV; Bri 9 fli yE
35~600 u; 394 EFH 0. 5 s,
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HAl1.1:1,
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XF OIS SR ILIEL 1 (b)) B2 12 50 1 Bl B o 190 °C
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Fig.1 Effects of substance ratio of maleic anhydride to rosin(a) , reaction temperature(b) and

reaction time(c) on the yield
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O paF IR(KBr) :3495. 64 1694, 29 1 1237.04 cm™ Kb A% U6 A ¥4 JL 4R AF 16 5 1830. 23 . 1762. 90 .
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Fig.2 Crystal structure of maleopimaric acid anhydride
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Fig.3 The packing diagram of maleopimaric acid anhydride
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Table 1 Crystal data of maleopimaric acid anhydride

I H items

5}3’{& parameter

/3 ¥ molecular formula
X 43F i (M) relative molecular mass
% temperature/K

EA KN diffraction crystal size/mm

€y, Hy, 05+ C,H, 0,
460. 55
273
0.29 x0.24 x0.22

WA crystal system TE3Z orthorhombic
A ARE space group P2(1)2(1)2(1)
a/nm 0.79357(16)
b/nm 1.2762(3)
¢/nm 2.4854(5)
o/ 90

B/° 90

v/ 90

V/nm? 2.5171(9)

z 4

Do/ (grem™) 1.215
F(000) 992

0/° 1.64 ~28.34
P S7ATHT AL No. of independent diffractions 5934
WREES (AT 2L No. of observed diffractions 3637

754k 550 No. of variables 311
-10<h<9, -13<k<16, 32<1<33
FET F? (45518 full-matrix least-squares on F>
R=0.0546, wR =0.1462

RiSHHE ARG diffraction index ranges

K771 modification method

A WLINAE S S A R ™ final R of obserrable diffractions
AT LI AU GOF final GOF of obserrable diffractions 1.031

ANTRIAEE 7 L o i RO [ 0
Largest diff. peak (hole) in different Fourier map/ ( eA?)

Ds:R=S | Fy | = | F, 1/ [ Fy | sWR={ S [w(F}-F)*] /[ X w(F§)?]}"?

0.337 ( -0.267)

x2 DRisNBRERSEHE
Table 2 Hydrogen-bond data of maleopimaric acid anhydride

D-H d(D-H) d(H---A) <DHA d(D---A) A
02 - H2C 0.820 1.805 172.66 2.620 07
06 — H6C 0.820 1.857 175.57 2.675 01

AT 5 T 45 T R B 7 1 (1 R 11 419.8 mg/g, 55 SCHRH (400 ~420 mg/g) *) — %, IR (KBr);
1711.53 em™ NI C=0 M MHZEHR BI04 ,3437. 46 em™ R RIL R IE BI—OH 14 i 45 4i% 2h W Wi i
3200~2500 cm™" kA 11 T T E0 ER IR AE I 06 , 2957 . 18,2942, 19 F1 2870. 56 em™ Sk FH 3L W HY 3
(2 4 Wl . 'H NMR (CDC, ,600 MHz) :8 5. 54 (s, 1H) g S o A SR AL R C=CH J5T F 191 ;6
3.1(2H) M5B IAHE CH ER BT F ;6 2.7 (1H) y—CH(CH, ), v CH fY 5 ¥ 1Y I§;8 2. 5~2.6
(27H) SRHAF5 35 FIHE 3L 3 7 I 0%, °C NMR ( CDCL,, 150 MHz) ;8 185.55,172. 71 .171. 01 J 3 4
—COOHR I [l Mg gl ;8 148. 19 125. 37 3 C=C B |- [ Ikl ;6 76. 82,53. 55 ,48. 94 ,46. 49 ,45. 68,
40.69,37.77,36.01,34.82,32.80,27.39,22.00,19.99,16. 96, 15. 34 g4/ 75 0 Fil B SL 0 - 1) 0 i 0 .
MS(m/z,% ) :460(M*,1.29) ,400(20.40),385(11.16),315(14.36),255(7.60) ,187(13.65),159
(17.27) ,146(100) ,133(44.99) ,121(59.01) ,91(53.51),55(40.84) ,43(63.77) ,
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WAL AP,

3.2 SR JTVBNAR M U575 5 40 T o A A R, 4 95.3 %, 4Ky 81.5 %, f il i IR, 'H NMR,
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