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Abstract: A new ent-kaurane diterpenoid, dipterinoid A (1), was isolated from the aerid parts of Dipteris chinensis to-
gether with thirteen known campounds . Its structure was determined as 163 -hydroxy-17-[ ( Z) -p-coumaroyl | - ent-kauran-
19-oic acid by extensive NMR and MS andysis . All of known compounds were isolated from this plant for the first time .
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Dipteris, the only living genus of the family Dip-
teridaceae, includes eight species which are didributed
in the tropics of Asia . Three of the species have a dis-
tribution in the southwest, south China and Taiwan
(Delectis Florae Reipublicae Popularis S nicae Agendae
Academiae Snicae Edita, 2000) . To the best of our
knomedge, only investigation about chemical constitu-
ents of Dipteris plants has been reported which revealed
the presence of ent-kaurane-type diterpenes in D. con
jugat (Tanaka e al., 1985) . Dipteris chinenss, dis

tributed in Yunnan, Guizhou, and Guangxi provinces
of China, is used as herbal medicine to treat edema
and kidney deficiency (Ching, 1980), and occasional-
ly planted for ornament because of its large showy fan-
shaped leaves . There is no phytochemical report on this
plant up to nowv . As a part of our research work on bio-
active meabolites from ferns of China (Li et al., 2006;
2007) , phytochemical invedtigation on the aerial parts
of D. chinends was dudied, and a new ent-kaurane
diterpenoid, dipterinoid A (1), was isolated from the
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Fig .1 The dructures of compound 1 and 2

95% ethanol extract together with thirteen knovn com-
pounds . Herein, the isolation and the structural eluci-
dation of 1 was reported .

Results and Discussion

Compound 1, obtained as white amorphous pow-
der, has the molecular formula G Hss Oy based on the
negative HR-ESI-MS ( [M-H] a m Z 481.2583;
calcd for Cs Hsy Os , 481.2590) as well as NMR spec-
tral data, requiring eleven degrees of unsaturation . The
IR spectrum shoved the absorption bands for the
hydroxyl (3423 cm ~) and carbonyl groups (1696
cn ') . The ® C NMR and DEPT spectra showed 29
carbon ggnals including twenty carbon ggnals for a
diterpenoid unit together with nine characterisic sgnals
for a p-coumaroyl unit atdc 167.1 (s), 159.6 (s),
144.1 (d), 133.6 (2x d), 127.4 (s), 116.8 (d)
and 115.7 (2x d) . The 'H NMR data a0 indicated
the presence of the p-coumaroyl moiety at 6+ 5.81
(1H, d, J=12.8Hz, H-2), 6.88 (1H, d, J=
12.8Hz, H-3), 7.74 (2H, d, J=8.8Hz, H-5
andH-9), and 6.82 (2H, d, J=8.8Hz, H-6
and H -8 ) . This was further supported by the 'H- H
COSY (H-2 withH-3 , H-5 H-9 withH-6 H
-8 ) and HMBC correlations (H-2 and H -3 with
C-1 and C-4) . In addition, the double bond was
suggested as cis-double bond due to the coupling con-
gant (Macias et al., 1997) .

The remaining diterpenoid unit was consisted of
two angle methyl groups o+ 0.98, 1.17; d0c 16.0,
29.2), ten methylenes (including one oxygenated car-
bonatdc 71.6 for C- 17), four methines (including

0c 57.4, 57.1, 42.4for C-5, C-9, C-13 respec-
tively, and one oxygenated carbon atdc 78.5 for C -
16), three quaternary carbons (including &c 44.5,
44.0, 40.4 for C-8, C-4, C- 10 respectively), and
one carbonyl group @ 178.9) . Conddering the spec-
tra characterigic discussed above, together with the
fact that several ent-kaurane diterpenoids such as 163 ,
17-dihydroxy- ent-kauran-19-oic acid (2) (Tanaka &
al., 1985) and 9, 16, 17-trihydroxy-19-kauranoic ac-
id (Richter et al., 1977) isolated from D. chinenss,
this diterpenoid unit was ascribable to be an ent-kau-
rane diterpenoid . The NMR data of 1 was very smilar
to those of 2 except for the nine more dgnals for the
( Z) -p-coumaroyl unit discussed above, which indicat-
ed that 1 was an ent-kaurane diterpenoid with p-cou-
maroyl (Tablel) .The ( Z) -p-coumaroyl unit in 1 was
connected to C - 17, as suggesed by the HMBC corre-
lations of H - 17 with C -1 . In addition, the "H-'H
COSY spectrum of 1 indicated the presence of the
structural fragments - GHCH.CH - (CG1-C2-C3),
- CHOH.CH, - (C5-C6-C7), ad - CHCH. CH CH
- (G9-C1 - G12 - C13) . Andysis of the HMBC
spectrum demondrated the correlations of H - 5 (&
1.07, 1H, m) withC-4, C-6, C-7, C-10, C-
18, ad C-19, H-9 (0« 1.09, 1H, m) with C-5,
C-8, C-10, C-12, C-15, and Me - 20, and from
H-13 ©4 2.01, 1H, m) toC-8, C-12, and C-
16 . All the 2D NMR data discussed above confirmed
the sructure of ent-kaurane diterpenoid further more .
The rdative serecchemistry of 1 was suggested as
the same with that of 2, and the hydroxyl group at C -
16 was also suggesed to be (B -oriented because the
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Tablel 'H and ¥C NMR Dataof 1 in CD3COCD;

No 2
d¢c Sy HMBC d¢c
1 41.5 t 0.85, 1.89 m Cc-9, C-10, C-11, C-20 41.2t
2 19.9 t 1.38, 1.91m C-3, C4, C-10, C-18 19.8 t
3 38.8 t 1.18, 1.97 n? C-5, C-15, C-18 38.6t
4 44.0 s 43.9s
5 57.4 d 1.07 m c-4, C6, C-7, C-10, C-18, C-19 57.1d
6 22.6 t 1.81m C-5, C9 22.5t
7 42.6t 1.44m C5, C-8, C9 42.5t
8 44.5 s 43.9s
9 57.1d 1.09 m Cc5, C-8, C-10, C-12, C-15, G20 56.7 d
10 40.4 s 40.1s
11 19.5 t 1.55m, 2.11m c-8, C-12, C-13 19.4 t
12 27.5 t 1.43m, 1.84m C-14, C-16 27.6t
13 42.4 d 2.01m C-8, C-12, C-16 41.6d
14 38.8 t 1.01m, 2.11 mP° C-9, C12 38.7t
1.45d, J=14.0 Hz
15 53.6 t 151 d. 1= 14.0 Hz c-7, C-8, C9, C-16, C-17 53.4 t
16 78.5 s 79.1s
3.97d, J=11.2 Hz ,
17 71.6 t A.05d, )= 11.2 Hz C-13, C-15, C-16, G171 70.4 t
18 29.2 q 1.17 s C-3, C-4, C5, C19 29.4 q
19 178.9 s 180.0 s
20 16.0 q 0.98s C-10, C-19 16.0 q
1 167.1s
2 116.8d 5.81d, J=12.8 Hz C1,C3, C4
3 144 .1 d 6.87d, J=12.8 Hz c1,C4,C5,C9
4 127.4 s
5,9 133.62x d 7.74dd, J=8.8, 2.0 Hz c3, C7
6,8 115.72x d 6.82dd, J=8.8, 2.0 Hz c4,CT7
7 159.6 s

&b Assgnments with the same superscript may be reversed, dthough those given here are preferred .

chemca shift of a-oiented C - 17 CH,OH signd
(dboutdc 70.0) (Yamasaki et al., 1976; Sateke d
al., 1984) should be more downfield than tha o (3-ori-
ented C-17 CH,OH signad (aboutdc 66.0) (He &

al., 2005; Nishimura et al., 2007; Wag € al., 1995) .

Therefore, the sructure of compound 1 was € ucidated
as 16[-hydroxy-17-[ ( Z) -p-coumaroyl ] - ent-kauran-
19-oic acid and named as dipterinoid A (Fig .1) .
The knoamn compounds were identified to be san-
daracopimaric acid (Comte et al., 1995), 163, 17-di-
hydroxy- ent-kauran-19-oic acid (Tangka € al., 1985),
9, 16, 17-trihydraxy-19-kaurandc ecid (Richter & al.,
1977), (20 R)-dammar-24-en-20-0l (Yameshita & al.,
1998), bergapten (Masuda & al., 1998) , kaempferol
(Markham et al., 1978), quercitrin (H rhammer &
al., 1966; Zhong et a., 1997), quercetin 3-robinabi-
oside (Brassewr and Angenot, 1986), nicotiflorin
(Markham et al., 1978), 20-hydroxyecdyson 20, 22-

acetonate (Homvisasevongs € al., 2004), 4-hydroxy-
benzoic acid (Scott, 1972), B-gStogerol (Nes & al.,
1992) and daucosterol (Seo & al., 1978) . However,
20-hydroxyecdyson 20, 22-acetonate may be an artefact
because acetone was used in the course of isolation .
The naturally occurring compound may be 20-hydroxy-
ecdyson (Suksamrarn et al., 2002) . Their structures
were determined by comparion of the spectroscopic da
ta with those reported in the literature .

Experimental

General experimental procedures Ogptica rotation was
measured on a Horiba SEPA-300 polarimeter . IR spectra was ob-
taned with a Tensor 27 FT-IR spectrameter with KBr pellets .
The'H and **C NMR spectra were recorded on Bruker AV-400
and DRX-500 spectrameters in CD; COCD; at roam temperature
© inpom, Jin Hz) . FAB-MSwas carried out on a VG Auto-

$ec3000 spectraneter . HR-ESIMS was recarded with an AM
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QSTAR Pulsar i spectrometer . Silica gd Fs, , Slica gel H
(Qingdao Marine Chemical Ltd ., China) and LiChroprep RP-18
silicagd (40- 63um, Merck, Dramstadt, Germary) were used
far column chromatogrgphy . Fractions were monitored by TLC
and spots were visualized by heating glica ge plates immersed
with 15% H, S0, in ethanol . Solvents were distilled prior to use .

Plant material The aerid parts of D. chinersis were col-
lected fran Danvei Mountain, Fngbian County, Yunnan Prov-
ince, PRC, in July 2007 and were idertified by professor Cheng
Xiao of Kunming Institute of Botany, Chinese Academy o Sci-
ences . A vaucher specimen has been depasited in the State Key
Laboratary of Phytochemistry and Hant Resourcesin Weg China,
Kunming Ingitute of Botany, Chinese Academy of Sciences .

Extraction and isolation  Air-dried and powdered plant
materids (2.3 kg) were extracted with 95% EtOH (10 Lx 3,
each 3 days) a roan temperature . After evaporation of the sol-
vent in vacuo a 50 , the residue was dissolved in H, O and
then extracted exhaustively with EtOAc (2 Lx 4) . The EtOAc
extract (88 g) was dissolved in 95% ethand then subjected to
column chromatography over MCI utingwith 0% ethand . The
elution was concentrated in vacuo to give a reddue (71 g),
which was subjected to column chromotography over silica gd
(200 - 200 mesh) and duted with petroleum ether-acetone (1 0,
91,82,7 3,6 4,1 1, 0 1) to give six fractions A-F .
Fractions B-E were separated repeatedy on silicagd, and then
further purified using Sephadex LH-20 with (CHCl;-MeOH 0 1
and 1 1) and RP-18 (MeOH-H, O gradient dution of increasing
concentration) . Fraction B gave (20R)-dammar-24-en20-0d
(65.0 mg) . From fraction C, bergapten (4.5mg) , sandaracopi-
maric acid (5.0 mg), 4-hydraxybenzoic acid (3.0 mg), and 3-
sitosterol (2.0 g) were dbtained . Fraction D dforded 1 (4.0
mg), 163, 17-dihydroxy- ent-kauran-19-oic acid (40.0 ng) and
kaempferad (4.5 mg) . Fraction E gave quercitrin (1.7 mg) , 9,
16, 17-trihydroxy-19-kauranoic acid (9.2 mg) and daucogerd
(200.0mg) . Fraction F (60 g) was subjected to silica gd CC
and euted with amixture of CHCl;-MeOH (100% CHCl;, 9 1,
82,7 3,6 4, 100% MeOH) to aford five subfractions F1-
F5 . 20-Hydraxyecdyson 20, 22-acetonate (55.0 mg) was ob-
tained from F2 by silica gd CC repeatedly and then followed by
preparation HPLC . Quercetin 3-robinadbioside (12.0 mg) and
nicotiflorin (120 mg) were yielded from F3 by silica gel CC and
Sephadex LH-20 .

dipterinoid A (1, 16[B-hydroxy-17-[( Z) -p-coumaroyl |-
ent-kauran-19-aic acid) : white amorphous solid; [a]5° = -
58.06 (c=0.155, MeOH); UVAms (loge): 311 (4.07) ;
IRVmw CM ' : 3423, 2041, 2871, 2852, 1696, 1605, 1514,
1164; negaive FAB-MS m Z (%) : 481 [M-H]  (100) ; HR-

ESMS m 7@ 481.2583 [ M-H ]~
481.2590) ; NMR data see Table 1 .
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