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Diterpenes and other constituents from Crofon draco (Euphorbiaceae)
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Abstract: Croton draco (Euphorbiaceae) from Guadalupe, San José, Costa Rica was collected in July 1992 and
phytochemically studied (leaves, seeds, wood, bark, sap and flowers separately). Commonly known compounds
such as 1-hydroxyjunenol, p-hydroxybenzaldehyde, p-methoxybenzoic acid, 3,4,5-trimethoxycinnamyl alcohol,
the coumarin scopoletin, the nor-terpenoids 9-dehydrovomifoliol and 2,3-dihydrovomifoliol were obtained. Tas-
pine, two aporphinic alkaloids, the diterpenes 9(11)-dehydrokaurenic acid, hardwikiic acid, the corresponding
new 12-oxo derivative as well as five clerodanes and a phorbol ester were also isolated. Three clerodanes were
not previously described and their NMR spectroscopical data and MS fragmentation patterns are reported.
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"Sangre de Draco" of Central and South
America is one of the most widely found,
known and used medicinal plant resources in
the entire hemisphere. Users include native,
urban and mestizo populations, as well as ur-
ban healers. Medicinal preparation of this plant
is extensively sold in Peru and Ecuador. Its
most common usages are: internally for cough,
flu, diarrhea and stomach ulcers; and topically
as a wound healing agent for cuts, open sores,
herpes infections, as a germicide after tooth
extraction and for oral sores.

In summary, Crofon species which form a
widespread complex regionally known as "San-
gre de Draco" plays a critical role in local and
urban traditional medicine of numerous coun-
tries throughout Latin America. Medicinal pro-
perties of "Sangre de Draco" are well docu-
mented in the literature (Morton 1981, Vlie-
tinck 1987). Croton draco (Cham & Schitdl)
grows in Central America as a shrub or a small

tree, 2 to 12 m high. In Costa Rica, it grows in
the rain forest between 100 to 1700 m. altitude.
The aerial parts of C. draco, collected in Te-
mascal, Oaxaca, Mexico had been studied.
From those works the diterpene draconine, b-
sitosterol, stigmasterol, vomifoliol and ergaste-
rol-5a,8a-endoperoxide were isolated (Rodri-
guez-Hahn 1975, Hernandez 1992). We have
isolated several new compounds from a Costa
Rican specie of C. draco not published in ear-
lier works. In this paper, we present the results
of phytochemical investigation of leaves, bark,
wood, sap, seeds and flowers.

MATERIALS AND METHODS

Samples of seeds, wood, bark and sap for
this study were collected at El Alto de Guada-
lupe in San Jose (Costa Rica) in July, 1992.
The extractions were carried out separately, as
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indicated below. HPLC (RP-8) separations we-
re done, solvent: MeOH/H,O 1: 1to 9: 1: co-
lumns dimensions: 250 x 8 mm (3 ml/min)
and 250 x 16 mm (24 ml/min), refractive index
and/or TLC (preparative silica gel Fys54 25 x 25
cm, thickness 1 mm (100 mg) and silica gel 60
Fys4 25 x 25 c¢m, thickness 0.2 mm). HPLC se-
parations were performed on a Knauer pump
64 system with an RP-8 column; mass spectra
were measured on a Varian 711 (70 eV) instru-
ment and NMR spectra were taken on a Bruker
AM 400 spectrometer.

In every case, only those fractions sho-
wing NMR signals clearly distinct from the
triacylglycerol envelope were considered for
further purification. A total of 17 compounds
were isolated, three of them not previously re-
ported.

Seed extraction: Fresh seeds (3350 g) we-
re ground and extracted with ethyl ether to af-
ford 82 g of an extract which was filtered th-
rough silica gel (35-70 mesh; hexane/Et20).
Fat was removed with methanol at -20°C from
the chosen fractions and the oily mass was ch-
romatographed on a medium-pressure silica gel
column, using hexane/Et,O. Again, fat was re-
moved with methanol from the chosen frac-
tions and these were further chromatographed
on a silica gel medium pressure column, using
hexane/Et,0/MeOH. Fractions of interest were
separated by HPLC (MeOH/H,O 6: 4). The
components were further purified or by TLC
(silica gel F,s4); EtyO/hexane) to give 9-dehy-
drovomifoliol, 2,3-dihydrovomifoliol, p-hy-
droxybenzaldehyde, and p-methoxybenzoic
acid. The yield was low and was not quantified.

Wood and bark extraction: Wood (2820
g) and bark (1070 g) samples were dried,
ground separately and then extracted with et-
hanol to give 48 g and 22 g of the correspon-
ding oily extracts, which were suspended in
water and partitioned successively with hexane
and ethyl ether. In each case, the organic ex-
tractions were pooled and evaporated to give
residues of 3.80 g (wood) and 4.75 g (bark).
The remaining aqueous solutions were taken to
pH 8 with sodium carbonate and extracted
with chloroform to give the alkaloids 2 and 3

(12 mg and 9 mg, respectively). The residues
of the organic extractions were subjected to
filtration on silica gel (35-70 mesh; hexane/E-
t,0/MeOH).

Chosen fractions from the bark organic
extract were fractionated by medium pressure
column chromatography (silica gel, hexane/E-
t,0/MeOH) and then preparative HPLC
(MeOH/H,O0, 6: 4, or 6.5: 3.5, or 7: 3) or TLC,
to afford (5R*,8R*,9S* 10R*)-15,16-epoxy-
12-oxocleroda-3,13(16),14-triene-18-acid (6)
(12 mg; new), lb-hydroxyjunenol (4 mg),
(2S*,5R*,8R*,9R*,10S*,125%)-12,20;15,16-
diepoxy-2-hydroxy-20-oxocleroda-
3,13(16),14-triene-18-acid (8) (2 mg; new)
and taspine (1) (137 mg).

Fractions from the wood organic extract
were separated by medium pressure column
chromatography (silica gel, hexane/ Et,O-
/MeOH) or HPLC (MeOH/H20, 8.5: 1.5 or 8:
2 or 1: 1) to give hardwickiic acid (5) (6 mg),
(5R*,8R*,9S* 10R*)-15,16-dihydroxy-18-
oxocleroda-3,13-diene (9) (8 mg), scopoletin
(8 mg), kaur-9,16-dien-18-oic acid (4) (12
mg), and taspine (1) (123 mg).

The dried sap (50 g) was fractionated
using a DIAION HP-20 column (H,O, MeOH,
CHCIy). The less polar fractions were combi-
ned and concentrated, taken up in water and
extracted with butanol. The butanol fraction
was partitioned with 5% citric acid in water;
the aqueous portion was adjusted to pH 8 with
sodium carbonate and extracted with chloro-
form to give taspine (1) (106 mg). The rest of
the fractions of the sap were combined, chro-
matographed on silica gel (hexane, Et,O,
MeOH, CHCl;) and HPLC (RP 8, MeOH-
/H,0), to give 3,4,5-trimethoxy cinnamic al-
cohol (3 mg).

Signals of a phorbol-ester were found in
some parts of the plant, but it was not possible
to isolate this compound, due to its low con-
tent. A higher quantity was isolated from the
flowers using the normal separations methods
making it possible to identify the known dies-
ter 10. Voucher specimen has been deposited
in the Herbario Juvenal Valerio, Universidad
Nacional, Heredia.
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Fig. 1. Structures of compounds 1-6.

RESULTS

Leaves, bark, wood, seeds and flowers ex-
tracts of Croton draco afforded the sesquiter-
pene 1-hydroxyjunenol, the aromatic com-
pounds p-hydroxybenzaldehyde, p-methoxy-
benzoic acid and 3,4,5-trimethoxycinnamyl al-
cohol, the coumarin scopoletin, the nor-terpe-
noids 9-dehydrovomifoliol and 2,3-dihydrovo-
mifoliol, the alkaloids taspine 1 and the aporp-
hines 2 and 3, and the diterpene, 9(11)-dehy-
drokaurenic acid 4, hardwikiic acid 5, the co-
rresponding new 12-oxo derivative 6
(5R*,8R*,9S* 10R*)-15,16-epoxy-12-oxocle-
roda-3,13(16),14-triene-18-acid, HPLC (RP8):
3 MeOH/H20; 6/4 Rt = 12 min.

m/z (rel. int.): 330.183 [M]* for C,yH,04
(1%) (calc. 330.183), 318(0.5), 302(1), 279(2),
254(4), 225(30), 220(12), 207(14), 205(30),
193(30), 149(10), 133(8), 105(8), 100(44),
99(100), 95(10), 91(12), 86(46), 73(44),
55(32)., the clerodane 7, two further new cle-
rodanes 8 (2S*,5R* 8R* 9R* 10S* 12S%*)-
12,20;15,16-diepoxy-2-hydroxy-20-oxoclero-
da-3,13(16),14-triene-18-acid, HPLC (RPS):
MeOH/H20; 6.5/3.5 Rt = 4 min.
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m/z (rel. int.): 374,172 [M]* for C»;H,40¢
(26%) (calc. 374.172), 356(22), 343(18),
342(25), 325(20), 324(78), 279(25), 229(15),
179(40), 167(41), 149(100), 105(32), 95(78),
81(58), 71(72), 57(98), 56(97) and 9
(5R*,8R*,9S* 10R*)-15,16-dihydroxy-18-
oxocleroda-3,13-diene, HPLC (RP8): MeOH-
/H,0; 7/3; Rt =9 min., m/z (rel. int.): 320,235
[M]* for CyoH3,05 (1%)(cale. 320.235), [M-
H20]+ 302(10), 289(6), 287(12), 279(10),
205(30), 203(26), 149(75), 135(30), 132(32),

CHO

10

Fig. 2. Structures of compounds 7-10.

123(35), 121(45), 109(100), 95(56), 91(52),
81(59), 71(56), 69(78), and the known phor-
boldiester 10 (Hecker 1968).

DISCUSSION

The high resolution mass spectrometry
(HRMS) of compound 6 gave a molecular for-
mula of C,yH,¢04. The 1H NMR signals (ta-
ble 1) are in accordance with a decalin skele-
ton which in turn corresponds to the one of
hardwikiic acid (5), while those for the side
chain differed completely. The downfield shift
of the furan signals required a conjugated keto
group which was confirmed by the 3C NMR
spectrum (table 2). Accordingly, downfield
shifted H-11 signals appeared as an AB-system.
The NMR data of the clerodane 8 (HRMS =
Cy1Hy604) allowed identification of a furan
skeleton, two carboxylic groups and two secon-
dary oxygenated carbons. The chemical shift
for H-12 pointed to a 12,20-lactone, a common
structural feature among clerodane diterpenes
(Merrit 1992). Spin decoupling provided se-
quential connectivities within each rings. The
stereochemistry was deduced from the obser-
ved couplings and the results of NOE differen-
ce spectroscopy. The axial orientation of the
hydroxy group at C-2 was indicated by the va-
lue of the vicinal couplings J; 3 = 6 and 4 Hz.
Clerodanes structures are known to possess a
trans or a cis fused decalin skeleton. By analogy
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TABLE 1

!H NMR spectral data of compounds of 6, 8 and 9 (400 MHz, CDCl3)

H 6

la 1.47 m 2.06
1b 1.71 m 1.94
2a 1.98 m

2b 2.15 m 4.40
3 6.62 dd 3,2 6.42
6a 2.28 ddd 13,4,4 2.30
6b 1.11 m 1.23
Ta 1.35 m 2.07
7b 1.51
8 1.82 m 1.53
10 1.64 dd 12,1 1.81
1la 2.66 15 2.49
11b 2.74 15 2.39
12 5.43
12'

14 6.68 brs 6.40
15 7.38 brs 7.43
16 7.97 brs 7.45
17 0.86 d 7 1.03
18

19 1.2 s 1.43
20 0.8 s

O-Me 3.73

with co-occurring derivatives, a trans clerodane
was expected. The splitting of H-10 signal
(/1,10 = 13.5 and 2 Hz) supported this assump-
tion. This fact was confirmed by a strong NOE
between 1,3-positioned H-10 and axial H-6.
The weak coupling of the latter to H-18 requi-

263
8 9
m 1.69 m
brd 14 1.45 m
2.46 dddd 16,6, 5, 1
brdd 6,4 2.33 m
brs 6.57 dd 4,3
ddd 13,4,35 2.63 ddd 13,4,3
ddd 13,13,3 1.10 m
m 1.40-1.51 m
m 1.50 m
dd 13.5,2 1.30 dd 10, 1
dd 14, 8 1.40-1.51 m
dd 14,9
dd 9,8 2.02 ddd 15,13,4
1.89 ddd 15, 14,5
brs 5.61 t 7
brs 4.20 d 7
brs 4.17 s
d 7 0.81 d 6
9.29 s
brs 1.15 s
0.74 s

red their antiperiplanar orientation. Finally, the
diol 9 was obtained. The aldehyde signal and
the downfield shifted H-3 pointed to a conjuga-
ted system. The nature of side chain was deter-
minated from the results of spin decoupling ex-
periments. The HRMS confirmed the structure.
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TABLE 2

I3C NMR spectral data of compounds of 6, 8 and 9 (100 MHz, CDCl3)

C 6

1 18.8 t
2 26.9 t
3 138.2 d
4 141.5 s
5 37.6 s
6 35.1 t
7 27.2 t
8 37.2 d
9 423 s
10 47.1 d
11 474 t
12 195.4 s
13 129.7 s
14 108.6 d
15 144.1 d
16 146.9 d
17 16.5 q
18 169.9 s
19 20.3 q
20 17.5 q
O-Me
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RESUMEN

Se llevo a cabo un estudio fitoquimico de Croton
draco (Euphorbiaceae) (por aparte hojas, corteza, madera,
semillas, savia y flores). Se aislaron compuestos comunes
como el 1-hidroxijunenol, p-hidroxibenzaldehido, acido p-
metoxubenzoico, alcohol 3,4,5-trimetoxicindmico, escopo-
letina y los norterpenos 9-dehidrovomifoliol y 2,3 dihidro-
vomifoliol. Ademas se aislaron dos alcaloides aporfinicos,
taspina, acido 9(11)-dehidrokaurénico, acido hardwikico y
su derivado 12-o0xo0, asi como cinco clerodanos y un éster
de forbol (el cual fue el unico compuesto aislado de las flo-
res). De los compuestos aislados, tres clerodanos no han si-
do informados en la literatura por lo que se incluye sus da-
tos espectroscopicos y fraccionamientos de la espectrome-
tria de masas.

8 9

29.7 t 17.5 t
63.8 d 286 t
132.8 d 152.4 d
144.1 s 151.7 s
384 s 38.7 s
34.7 d 352 t
26.7 t 27.1 t
403 d 36.2 d
51.6 s 375 s
474 d 467 d
443 t 37.1 t
71.8 d 289 t
125.6 s 144.5 s
108.1 d 126.1 d
145.8 d 58.6 t
139.5 d 61.0 t
16.7 q 15.9 q
167.4 s 194.3 d
18.4 q 20.1 q
176.7 s 184 q
51.2
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