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Synthesis and anti-inflammatory activity of curcumin succinate prodrugs
NIU Cheng', WANG Dong-ge', ZHANG Tian-hong?, WEN Hong-liang"
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2. Institute of Pharmacology and Toxicol ogy, Academy of Military Medical Science, Beijing 100850, China )

Abstract: Curcumin, a polyphenolic compound from the plant Curcuma longa L., has shown a wide-
spectrum of anti-inflammatory and antitumor activities. Despite the promising biological effects of curcumin,
its poor solubility has restricted its use in the management of human ailments. To improve its water-solubility,
curcumin succinate prodrugs were designed and synthesized and their aqueous solubility, stability, metabolism in
rats and anti-inflammatory activity were evaluated (experiments had been approved by the ethics committee and
carried out in accordance with the relevant guidelines and regulations; rats were provided by Beijing courtyard
experimental animal center of Academy of Military Medical Sciences). The results showed that curcumin
succinate prodrugs are very soluble in water and more stable than curcumin in water and in phosphate buffer
solution. They released curcumin rapidly and quantitatively after intravenous administration. In phlogogen-
induced paw edema in rats, curcumin succinate prodrugs showed anti-inflammatory activity as potent as
dexamethasone.
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Figurel Chemical structure of curcumin
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Figure2 Chemical structures of curcumin succinate prodrugs
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Figure 3 Plot of percent prodrug remaining as a function of
time for curcumin succinate monoester in water and in phosphate
buffer solution (pH 7.4)
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time for curcumin 4,4'-bissuccinate ester in water and in phos-
phate buffer solution (pH 7.4)
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Figure 5 Plot of the plasma curcumin concentrations versus
time obtained after intravenous administration of curcumin
succinate monoester (12.5 mg-kg™)
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mmol). BOP 5.304 g (12 mmol) E&% T 20 mL
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(m, 2H), 5.84 (s, 1H), 3.94 (s, 3H), 3.87 (s, 3H), 2.89 (t,
J = 6.8 Hz, 2H), 2.68 (t, J = 6.8 Hz 2H),1.48 (s, 9H);
LC-MSm/z 523.1 [M—H] -

TR B RIEIIMRAT B 5 AR A
3.045 g, L& 75%. 'HNMR (500 MHz, CDCl3) 6

Table1l Anti-inflammatory activity of curcumin succinate prodrugs

Mean increase in paw circumference/cm

Entry Dose/mg-kg*
0min 5min 15min 30 min 1h 2h
Control 3.00 + 0.05 3.15+0.12 3.29+0.13 3.32+0.12 3.33+0.09 3.24 + 0.06
Dexamethasone 125 3.00 + 0.06 3.30+0.20 3.32+0.10 3.20+ 0.09 3.12+0.09 3.06 + 0.06
Curcumin diester 125 2.95+0.05 3.12+0.13 3.17+0.12 3.04+0.04 3.02+0.03 3.00+0.01
Curcumin monoester 125 2.98 £ 0.02 3.14+0.12 3.24+0.04 3.20+0.12 3.09 + 0.04 3.00+0.01
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7.63 (d, J = 15.8 Hz, 2H), 7.28 (s, 2H), 7.18~7.06 (m,
4H), 6.58 (d, J = 15.8 Hz, 2H), 5.87 (s, 1H), 3.89 (s,
6H), 2.89 (t, J = 5.9 Hz, 4H), 2.68 (t, J = 5.9Hz, 4H),
1.48 (s, 18H); LC-MS m/z 702.8 [M+Na] ",
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LA AR, BASFES /AT TE] 3.5 min, BREZBE
fii. (0 min: 40% £ )15, 3 min: 100% . /i), #:iE 35°C;
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Do i vtk FL S0 35 4% A DG Fis 5 T D00 A0 R E AT
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AW RS NI, FREMA S 50% K I 2
100 uL B, IR 1 min, 12000 r-min ', 4°C
M REL 15 ming B EEW 5 ul #HFE. KA
WatersXevo # 41 = # P ZLHF i A0l e, AN
A, BB YR (ESl) IE SR R A
SRS R .
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AR S5 LR XS R TE AR B R, DA KR
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WK) A BB A R N A SR 2 . BH
SXof L ZEL e v G ORI T R e ik A AR
HRERIK, T 4 258 2H 43 ) Ik SR AR — HUAR
FETE R BEFARR TR A0 £ 0 A F0 R /K VAV o BRSO 1)
NSRS B A N A 07 2, I I KRR DG i
ARFERE, DA RATEM PR M MIER, Bk
SRRy f 20 RV R BRBENL > R 4 4, 45
W, BRE, H40%5 R~ 1. 2. 3. 4. 5. HgE—
MHRATEHE KA, 55 R B S R I RS
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RIRHI R BA Bh 4, R — 2 K W ehy R e ok e 5 2E
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55 = KRR H R B K S 0.5% Hh SE KA SR 1
mL-kg™, HVOL K R R 8 ki S5 0.5% 1 — B2
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RO AT 5 R R OG0 B R 7E 2 B 38 A F A 5 28 1
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JE R R R A 2 K
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