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Sparsifol (1), a new stereoisomer of inositol, and proaporphine alkaloid crotsparsidine (2), have
been isolated from the EtOH extract of Croton sparsiflorus. Their structures were determined on the
basis of 1H and 13C NMR spectra, DEPT, COSY, NOESY, HMBC, HMQC, EI-MS, and FAB-MS
experiments.
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Introduction

The genus Croton belongs to the family Euphor-
biaceae and comprises well over 1300 species grow-
ing as trees, shrubs, and herbs in tropical and sub-
tropical regions of both hemispheres [1]. One of its
species is Croton sparsiflorus (syn. C. bonplandianus)
which is a shrub growing in sandy clay soil in Asia
and South America [2]. It is used as a potent hy-
potensive agent [3] and for the treatment of a vari-
ety of ailments like fever, inflammation, and hyper-
tension [4]. Different extracts of this plant show an-
tibacterial activity [5]. Sifting of the literature revealed
that alkaloids, diterpenes, and sterols have previously
been reported from this species [6, 7]. The chemotax-
onomic and ethnopharmacological importance of the
genus Croton prompted us to carry out further phy-
tochemical studies on C. sparsiflorus. As a result, we
have isolated a new stereoisomer of O-methyl inositol
named as sparsifol (1), and a new proaporphine alka-
loid crotsparsidine (2).

Results and Discussion

The 80 % EtOH extract of the whole plant of C.
sparsiflorus was suspended in water and successively
extracted with n-hexane, CH2Cl2, AcOEt, n-BuOH,
and H2O. Column chromatography of the H2O- and
n-BuOH-soluble fractions as described in the Experi-
mental Section resulted in the isolation of compounds
1 and 2.

Sparsifol (1) was obtained as colorless crystals,
m. p. 186 – 187 ◦C, [α]24

D = −76.2 (c = 0.18, H2O).
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Table 1. 1H NMR (500 MHz) and 13C NMR (125 MHz)
spectral data and HMBC correlations of 1 recorded in D2O.

C δC δH HMBC (1H-13C)
1 81.1 3.23 (br. t, J = 3.0) C-2, C-3, C-5, C-6, MeO
2 72.1 3.88 (br. dd, J = 3.6, 3.0 Hz) C-1, C-3, C-4, C-6
3 73.4 3.39 – 3.46 (br. m) C-1, C-2, C-4, C-5
4 70.5 3.57 (br. dd, J = 3.0, 2.4 Hz) C-3, C-5, C-6
5 72.3 3.39 – 3.46 (br. m) C-1, C-3, C-4, C-6
6 68.1 4.09 (br. dd, J = 3.6, 3.0 Hz) C-1, C-2, C-4, C-5
MeO 57.1 3.27 (s) C-1

The UV spectrum showed λmax at 204 nm while the
IR spectrum showed the presence of hydroxyl groups
(3441 cm−1) and an ether moiety (1280 cm−1). The
HR-FAB-MS (positive mode) exhibited an [M+H]+

peak at m/z = 195.0861 which is consistent with the
molecular formula C7H15O6. The broad-band (BB)
and DEPT 13C NMR (Table 1) spectra of 1 revealed
six methine and one methyl carbons. All these signals
showed downfield shifts due to their attachment to oxy-
gen atoms. The 1H NMR spectrum (Table 1) showed
the methoxyl protons as a singlet at δ = 3.27 (s, 3H)
and six oxymethine protons in the range δ = 3.23 to
4.09. Since the molecular formula showed one double
bond equivalent, compound 1 must be monocyclic.

Inositols have nine theoretically possible isomers
among which myo-, D-chiro, L-chiro-, neo-, muco-,
scyllo-, and allo-forms have previously been reported.
Theoretically, 20 isomeric mono-O-methyl ethers of
inositols are possible [8]. These isomers have distinct
1H NMR spectra and characteristic coupling constants
[8, 9]. Among the 20 possible isomers of mono-O-
methylated inositols, muco-, allo- and cis-isomers have
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C δC δH COSY (1H-1H) HMBC (1H-13C)
1 111.6 6.83 (s) – C-2, C-3, C-13, C-7a, C-14
2 144.2 – – –
3 151.3 – – –
4 24.1 3.07 (dd, J = 6.5, 7.0 Hz) Ha-5, Hb-5 C-3, C-5, C-15, C-14
5 44.8 3.80 (dt, J = 6.5, 7.0 Hz) Hb-5, H-4 C-4, C-6a, C-15

3.51 (dt, J = 6.5, 6.5 Hz) Ha-5, H-4 C-4, C-6a, C-15
6 NH – – –
6a 57.9 4.85 (dd, J = 10.5, 11.0 Hz) Ha-7, Hb-7 C-5, C-7, C-13, C-14, C-15
7 45.0 2.55 (dd, J = 10.5, 7.0 Hz) H-6a, Hb-7 C-6a, C-7a, C-12, C-13, C-14

2.45 (dd, J = 11.0, 7.0 Hz) H-6a, Ha-7 C-6a, C-7a, C-8, C-13, C-14
7a 52.0 – – –
8 154.9 6.97 (dd, J = 7.5, 2.5 Hz) H-9 C-7a, C-7, C-9, C-10, C-12
9 129.7 6.37 (dd, J = 7.5, 2.5 Hz) H-8 C-7a, C-8, C-10, C-11
10 188.2 – – –
11 128.4 6.28 (dd, J = 8.0, 2.5 Hz) H-12 C-7a, C-9, C-10, C-12
12 151.2 7.11 (dd, J = 8.0, 2.5 Hz) H-11 C-7, C-7a, C-8, C-10, C-11
13 151.3 – – –
14 125.6 – – –
15 111.0 – – –
MeO 56.9 3.85 (s) – C-3

Table 2. 1H NMR (500 MHz)
and 13C NMR (125 MHz)
spectral data and HMBC cor-
relations of 2 recorded in
CD3OD.

three axially and three equatorially oriented hydroxyl
or methoxyl groups. However, in the muco form the
three axially oriented substituents are adjacent to each
other. On the other hand, in the allo form the two ax-
ially oriented substituents are adjacent to each other
while the third axial substituent is next to the adja-
cent position. Lastly, the cis form has alternate axial
and equatorial substituents. In the 1H NMR spectrum
of 1, there were clearly three axially and three equa-
torially oriented protons and methoxyl functionalities.
Therefore sparsifol has either a cis-, a muco- or an allo-
configuration. The most upfield oxymethine protons at
δ = 3.23 can be assigned to the axially oriented pro-
ton geminal to the methoxyl functionality. The signal
was observed as a broad triplet (J1,2 = J1,6 = 3.0 Hz).
The smaller coupling constant allowed us to assign an
equatorial orientation to the oxymethine protons at C-2
and C-6. The signal of H-2 was observed at δ = 3.88 as
a broad double doublet (J = 3.0, 3.6 Hz). It showed cor-
relation in the 1H-1H-correlated experiment (COSY)
with H-1 as well as with another multiplet of a pro-
ton at δ = 3.39 – 3.46, which could subsequently be
assigned to H-3. The latter showed connectivity to H-2
as well as with another proton at δ = 3.57 (br. dd, J =
3.0, 2.4, 1H) assigned to H-4. Its connectivity with H-3
and with another proton at δ = 3.43 allowed us to as-
sign the proton at δ = 3.43 to H-5. Both H-1 and H-5
showed connectivity to H-6 at δ = 4.09 (br. dd, J =
3.0, 3.6 Hz). From the relative coupling constants, it
was evident that sparsifol has a cis-inositol configura-
tion. This could further be confirmed by NOESY cor-

Fig. 1. Structure of spar-
sifol (1).

relations between all the oxymethine protons. On the
basis of these cumulative evidences, the structure of
sparsifol could be assigned as 1-O-methyl-cis-inositol
(Fig. 1).

Crotsparsidine (2) was obtained as colorless crys-
tals, m. p. 251 – 252 ◦C (decomp.), [α]25

D = −26 (c =
0.012, MeOH). It gave a positive test with Dra-
gendorff’s reagent for an alkaloid. The UV spec-
trum showed characteristic bands of the dienone sys-
tem of proaporphine bases at 286, 231, 201, and
195 nm [6]. The IR spectrum was also characteristic of
proaporphine bases showing the presence of NH/OH
(3383 cm−1) groups, an α , β -unsaturated ketone
(1624 cm−1), an aromatic moiety (1600 – 1400 cm−1),
and an ether functionality (1286 cm−1) [10]. The EI-
MS showed an [M]+ peak at m/z = 283 and an intense
peak at m/z = 254, the latter peak being characteris-
tic of proaporphine and aporphine bases [6, 11]. The
high-resolution EI-MS showed the [M]+ peak at m/z =
283.1239 which is consistent with the molecular for-
mula C17H17O3N. The 13C NMR (BB and DEPT) (Ta-
ble 2) spectra showed 17 well resolved signals com-
prising one methyl, three methylene, six methine, and
seven quaternary carbons. The signals at δ = 188.2,
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154.9, 151.2, 129.7, and 128.4 could be assigned to
the dienone moiety. The methylene group adjacent to
the nitrogen atom gave a signal at δ = 44.8 while
the methine carbon adjacent to the nitrogen atom res-
onated at δ = 57.9. The signals of the aromatic ring at
δ = 151.3, 144.2, 125.6, 111.0, and 111.6 revealed the
penta-substitution.

The 1H NMR (Table 2) spectrum showed typical
signals for a dienone moiety at δ = 7.11 (dd, J = 8.0,
2.5, 1H), 6.97 (dd, J = 7.5, 2.5, 1H), 6.37 (dd, J = 7.5,
2.5, 1H), and 6.28 (dd, J = 8.0, 2.5, 1H). The aromatic
proton was observed at δ = 6.83 (s). In addition the
singlet at δ = 3.85 (s, 3H) could be assigned to the
methoxyl group. The spectral data showed close agree-
ment to those of crotsparine [6]. However, since these
two compounds differ in melting point and optical ro-
tation, compound 2 must be an isomer of crotsparine.
The close comparison of the NMR data of the two
compounds showed slight differences in the chemical
shifts of the aromatic ring. The relative positions of
hydroxyl and methoxyl groups could be ascertained
through HMBC correlations: the H-1 (δ = 6.83) pro-
ton showed correlation with C-3 (δ = 151.3), C-2
(δ = 144.2), C-7a (δ = 52.0), and C-14 (δ = 125.6),
whereas the methoxyl protons showed correlation with
C-3 (δ = 151.3). All the dienone-containing proapor-
phine bases isolated so far from this species have the
α-configuration of the proton at 6a. This could also
be confirmed for compound 2 in which the coupling
pattern of this proton showed complete agreement to
those reported earlier for crotsparine and other proa-
porphine bases [12]. This could also be authenticated
by the negative sign of optical rotation of compound
2 which is at par with other proaporphine bases pre-
viously isolated from this plant. Thus the structure
of proapophine base 2 can be assigned as shown in
Fig. 2.

Fig. 2. Structure of crotsparsidine (2).

Experimental Section
General experimental procedures

Column chromatography (CC) was carried out using sil-
ica gel (230 – 400 mesh, E. Merck, Darmstadt, Germany) and
Diaion HP-20 ion exchange resin (Nippon Rensui Co., Mit-
subishi Chemical Corporation, Tokyo, Japan). Vacuum liq-
uid chromatography (VLC) was carried out using silica gel
(230 – 400 mesh, E. Merck, Darmstadt, Germany). Thin layer
chromatography (TLC) was performed with precoated sil-
ica gel F254 plates (E. Merck, Darmstadt, Germany), and
detection was done at 254 and 366 nm, and by spraying
with ceric sulfate in 10 % H2SO4 (heating). Melting points
were determined on a Gallenkemp apparatus and are uncor-
rected. Optical rotations were recorded on a Jasco P-2000
polarimeter. The UV spectra were recorded on a Hitachi UV-
3200 spectrophotometer while the IR spectra were recorded
from KBr pellets on a Jasco 302-A spectrometer. EI-MS and
HR-EI-MS were measured in an electron impact mode on
Finnigan MAT 12 or MAT 312 spectrometers, HR-FAB-MS
were measured on a JEOL JMS-HX-110 mass spectrome-
ter with glycerol as matrix, and ions are given in m/z. The
1H and 13C NMR spectra were recorded on a Bruker AMX-
500 spectrometer in D2O and CD3OD solvents. The 2D (1H-
1H COSY, HMQC, HMBC, NOESY) NMR spectra were
recorded on a Bruker AMX-500 NMR spectrometer. Chem-
ical shifts (δ ) are given in ppm, relative to tetramethylsilane
as an internal standard, and scalar coupling constant (J) are
reported in Hertz.

Plant material

The whole plant of Croton sparsiflorus Morong (Euphor-
biacea) (18 kg) was collected from Thatta district, province
Sindh, and identified by Prof. Dr. Surraiya Kahtoon, Plant
Taxonomist, Department of Botany, University of Karachi,
where a voucher specimen has been deposited in the herbar-
ium (voucher specimen No. 4309 KUH).

Extraction and isolation

The freshly collected whole plant material of C. sparsi-
florus (18 kg) was shade-dried, cut into small pieces, and ex-
tracted with 80 % ethanol (3× 20 L, 10 d for each) at r. t.
The combined ethanolic extract was evaporated under re-
duced pressure at r. t. to yield a residue (300 g), which was
suspended in water and successively extracted with n-hexane
(50 g), CH2Cl2 (10 g), EtOAc (6 g), n-BuOH (14 g), and
H2O (220 g), respectively. The n-butanol-soluble fraction
(14 g) was subjected to column chromatography over Diaion
HP-20, eluting with H2O, H2O-CH3OH and CH3OH in de-
creasing order of polarity. The fraction obtained with H2O-
CH3OH (2 : 1) (30 mg) was re-chromatographed over SiO2
and eluted with CHCl3-CH3OH (9.0 : 1.0) to afford crotspar-
sidine (2) (20 mg).
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The H2O-soluble fraction (80 g) was subjected to VLC
over SiO2 and eluted with CHCl3, CHCl3-MeOH and MeOH
in increasing order of polarity. The fraction obtained from
CHCl3-CH3OH (7 : 3) was triturated with CH3OH to afford
sparsifol (1) (1.9 g).

Sparsifol (1)

Colorless crystals (MeOH). – M. p. = 186 – 187 ◦C. –
[α]24

D = −76.2 (c = 0.18, H2O). – UV (MeOH): λmax
(lg εmax) = 196 (0.8) nm. – IR (KBr): νmax = 3441,
2935 cm−1. – 1H NMR and 13C NMR: see Table 1. – MS (EI,
70 eV): m/z (%) = 158 (8), [M–2H2O]+, 144 (9), 129 (8), 116
(15), 102 (20), 87 (90), 73 (100), 60 (35), 55 (10). – HRMS

((+)-FAB): m/z = 195.0861 (calcd. 195.0868 for C7H15O6,
[M+H]+).

Crotsparsidine (2)

Colorless crystals (MeOH). – M. p. = 251 – 252 ◦C (de-
comp.). – [α]25

D = −26 (c = 0.012, MeOH). – UV (MeOH):
λmax (lg εmax) = 286 (1.1), 231 (1.9), 201 (1.5), 195
(4.2) nm. – IR (KBr): νmax = 3383, 2924, 1667, 1600 –
1400 cm−1. – 1H NMR and 13C NMR: see Table 2. – MS
((+)-EI, 70 eV): m/z (%) = 283 (99), [M]+, 266 (17), 254
(77), 239 (17), 222 (18), 211 (26), 183 (16), 128 (40), 115
(56), 91 (26), 77 (56), 65 (40), 55 (100). – HRMS ((+)-EI):
m/z = 283.1258 (calcd. 283.1249 for C17H17O3N, [M]+).
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