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Sesquiterpenoids from volatile oil of Curcuma phaeocaulis and relaxant effects
on uterine smooth muscle
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Abstract: Objective To study the chemical components of the volatile oil of Curcuma phaeocaulis thizomes and their relaxant
effects on uterine smooth muscle in rats. Methods The chemical components were separated and purified by silica gel column
chromatography, sephadex LH-20 column chromatography, reversed-phase medium pressure liquid chromatography, preparative thin-
layer chromatography, and semi-preparative high performance liquid chromatography. The structures of the isolated compounds were
identified by a variety of modern spectroscopic techniques. The relative configuration of the new compound was determined by NOE
data analysis, then its absolute configuration was characterized by ECD calculations. In addition, an oxytocin-induced contraction
model of rat uterine smooth muscle in vitro was used to evaluate the relaxant effects of the compounds on uterine smooth muscle.
Results Two sesquiterpenoids were isolated from the volatile oil of C. phaeocaulis, and their structures were determined as
(1R,4S,5R,6R,7S,10R)-1(10),4(5)-diepoxygermacran-11(12)-en-6-ol (1) and curcumanolide A (2). Compound 2 showed an inhibitory
effect against oxytocin-induced rat uterine smooth muscle contraction. Conclusion Compound 1 is a new germacrane-type
sesquiterpenoid and named biepoxygemarenol. Compound 2 has a relaxant effect on uterine smooth muscle.
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Fig. 1 Chemical structures of compounds 1 and 2
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Table 1 'H-NMR and 3C-NMR data for compound 1 (600/150MHz, acetone-ds)
AL OH dc AL OH éc

1 3.10 (1H, m) 606 | 9 2.13 (1H, m), 0.98 (1H, m) 40.9
2 2.25 (1H, m), 1.45 (1H, m) 254 10 — 60.0
3 2.06 (1H, m), 1.17(1H, m) 352 | 11 — 149.7
4 — 595 | 12 4.86 (1H, brs), 4.74 (1H, brs) 1113
5 2.80 (1H, d, /= 8.4 Hz) 68.8 13 1.81 (3H, brs) 22.1
6 3.49 (1H, ddd, J = 8.4, 4.8, 2.4 Hz) 729 | 14 1.31 3H, 5) 17.0
7 2.12 (1H, m) 509 | 15 1.39 3H, s) 17.1
8 2.03 (1H, m), 1.02 (1H, m) 227 | 6-OH 4.02 (1H, d, J= 4.8 Hz)
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Fig. 2 Key 'H-'"H COSY, HMBC, and NOE correlations of
compound 1
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Fig. 3 Experimental and calculated ECD spectra of

compound 1
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6), 26.5 (C-2), 24.5 (C-12), 24.1 (C-13), 23.3 (C-3),
20.0 (C-15), 13.3 (C-14). L ¥k 5 CikikiE S A
— 0], W e AW 2 4 curcumanolide Ao
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Table 2 Effects of compound 2 on oxytocin-induced rat

i aIL

uterine smooth muscle contraction (X %)

ikl n/ A R/ (umol -L™")  WieiaK /1 /%
Xt 5 10.01£1.15
HRAgERIIK 5 0.5 67.33+3.68"
2 3 2 17.77+ 147"
3 10 26.9344.06™
3 50 53.72+132"
XA *P<0.01
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