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Chemical analysis of diterpenoidsin Caldesia grandisand
its chemotaxonomic implication
ZHENG Xiang-Wei PAN Hai-Yon  WANG Yu-Guo CHEN Jia-Kuan'

(Institute of Biodiversity Science, Fudan University, Shanghai 200433, China)

Abstract Caldesia grandis is a rare and endangered aquatic plant of the Alismataceae
family. This paper first reports 43 chemical components of C. grandis based on the gas
chromatography-mass spectrometry and reviews research on the chemical compositions of
some closely related genera such as Alisma, Sagittaria, and Echinodorus. Their common
chemical components are diterpenoids. Kaurane diterpenoids are found in Caldesia, Alisma
and Sagittaria; clerodane diterpenoids in Sagittaria and Echinodorus, and pimarene and
abietene diterpenoids in Sagittaria. By the biogenesis of diterpenoids, kaurane and abietene
diterpenoids represent evolutionarily derived compounds, clerodane diterpenoids are
primordial, and pimarene diterpenoids are intermediate. The chemotaxonomy, karyotypical
analysis and fossil records of those genera showed that Caldesia was evolutionarily closer to
Alisma than to Sagittaria and Echinodorus. Possible evolution levels of Echinodorus,
Sagittaria, Alisma, Caldesia in chronological order are derived.

Key words Caldesia grandis, Alisma, Sagittaria, Echinodorus, diterpenoid.
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Tablel The partial chemical compositions of petroleum ether fraction of Caldesia grandis
The nature of compounds Compound Content (%)
4-Methylheptane 0.04
Long-chain aliphatic alkane, ester, ketone, alcohol, fatty acid 2-Methyl-1-pentanol 0.07
2,4-Dimethy-1-heptene 0.14
2-Tridecanone 20.85
2-Tetradecanone 1.54
2-Pentadecanone 3.87
Tetradecanoic acid 0.26
2-Pentadecanone 0.17
Pentadecanoic acid 0.54
n-Hexadecanoic acid 0.60
Carboxylic acid 8.91
Phytol 5.79
9,12-Octadecadienoic acid 1.34
Octadecadienoic acid 1.16
Pentadecadien-1-ol 3.29
9,12,15-Octadecatrienoic acid 2.73
Octadecanoic acid 0.71
Sesquiterpene glaucyl alcohol 36.75
Naphthalenone 0.17
Diterpene Kaur-16-ene 0.18
2
Table2 The partial chemical compositions of chloroform fraction of Caldesia grandis
The nature of compounds Compound Content (%)
Hexanoic acid 0.08
Long-chain aliphatic alkane, ester, ketone, alcohol, 4-Nonenal 0.19
fatty acid 2-Tridecanone 0.46
2-Tridecanol 0.91
Tetradecanoic acid 0.72
3,7,11,15-Tetramethyl-2-hexadecen-1-ol 1.07
2-Pentadecanone 0.87
Nonadecane 0.20
Pentadecanoic acid 0.40
9-Hexadecenoic acid 0.42
n-Hexadecanoic acid 12.99
Hexadecanoic acid 1.55
Phytol 9.91
9,12-Octadecadienoic acid 3.57
9,12,15-Octadecatrien 0.63
Octadecanoic acid 3.29
Sesquiterpene Cadinol 0.81
Aromadendrene oxide 0.99
Azulene 1.49
Diterpene ent-kaur-16-en-19-ol 1.19
Sterol Campesterol 1.90
Stigmasterol 2.84
Sitosterol 8.38
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Alisma orientale (Samuel.) Juz. A
japanese (Samuel.) Juz. 16 (Peng et al., 2002, 2003), 2
1 13 ( 1,2),

5 , 3 (Naphthalenone, Cadinol,
tricyclo-3-ene-3-methanol (Aromadendrene oxide)) 2 (Glaucyl alcohol,
Azulene)

3.2
2
3
3 .
Table3 Diterpenoids of Caldesia, Alisma, Sagittaria and Echinodorus”
Compound The nature of ~ The specie used in the Reference
diterpenes study
Kaur-16-ene (C1) kaurane C. grandis Samuel. Present study
ent-kaur-16-en-19-o0l (C2) kaurane C. grandis Present study
16 (R)-ent-Kaurane-2,12-dione (A1) kaurane A. orientale (Samuel.) Juz. Peng & Lou ( R ), 2002
Oriediterpenol (A2) kaurane A. orientale Peng & Lou ( s ), 2002
Oriediterpenoside (A3) kaurane A. orientale Peng & Lou ( R ), 2002
ent-kaur-16-en-19-o0l (S1) kaurane S trifolia L. Yoshikawa et al., 199
ent-kaur-16-en-19-oic acid (S2) kaurane S trifolia Yoshikawa et al., 1996
7,13-abietadien-3-one (S3) abietene S montevidensis Cham. & Yoshikawa et al., 1996
Schitdl.
8,11,13-abietatrien-3-ol (S4) abietene S montevidensis Vanessa et al., 2004
tritolioneA,B,C,D (S5,56,S7) pimarane S trifolia Vanessa et al., 2004
Isoabienol (S8) clerodane S trifolia Yoshikawa et al., 1996
13-episclareol (S9) clerodane S trifolia Yoshikawa et al., 1996
ent-13-epimanoyl oxide (S10) clerodane S trifolia Yoshikawa et al., 1996
ent-19-hydroxy-13-epimanoyl oxide clerodane S trifolia Yoshikawa et al., 1996
(S11)
(-)-16-hydroxycleroda-3,13-dien-16,15  clerodane  E. grandiflorus Rich Costa et al., 1999
-olide-18-oic acid (E4)
(-)-16-hydroxycleroda-3,13-dien-16,15  clerodane  E. grandiflorus Costa et al., 1999
-olide-18-oic ester (ES)
hard-wickiic acid (E6) clerodane  E. grandiflorus Costa et al., 1999

*

*The diterpenoids of four genera are marked with symbols.

3.3
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S5-S7 C ; Cl1-C2 Al1-A3

S1-S2 D ( , 1984)
Fig. 1. The evolutionary status of the diterpenoids of four genera in diterpenoid biogenesis. The skeletons of E1-E6
from Echinodorus and S8-S11 from Sagittaria are identical with cyclic A; the skeletons of S5-S7 from Sagittaria are
identical with cyclic C; the skeletons of C1-C2 from Caldesia, A1-A3 from Alisma and S1-S2 from Sagittaria are
identical with cyclic D (From Long et al., 1984).
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