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ABSTRACT

Phytochemical study of the leaves and the stem bark of Pseudospondias microcarpa (A. Rich.)
Engl. afforded eight phenolic compounds: scopoletin (1), ferulic acid (2), isovitexin (3),
rhoifolin (4), quercetin 3-O-a-L-rhamnopyranoside (5), justicialoside A (6), granduloside A
(7) and pithecellobiumol B (8). The structures of the isolated compounds were elucidated by
spectroscopic means including 1D and 2D NMR and MS, and by comparison with previously
reported data. This is the first report on the isolation of these compounds from the genus
Pseudospondias. The chemotaxonomic significance of the isolated compounds within the

family Anacardiaceae is discussed.

Keywords: Anacardiaceae; Pseudospondias microcarpa (A. Rich.) Engl.; chemotaxonomy;
HPLC-DAD; 2D NMR




1. Subject and source

The genus Pseudospondias Engl., distributed throughout the sub-Sahara tropical
Africa, belongs to the cashew and sumac family Anacardiaceae (Aubreville, 1950). There are
only two recognised species in the genus: P. microcarpa (A. Rich.) Engl. and P. longifolia
Engl. (The Plant List, 2013). P. microcarpa (A. Rich.) Engl. (synonyms: Spondias microcarpa
A. Rich. and Spondias zanzee G. Don) is a spreading tree of up to 20 m high. The trunk is often
irregularly twisted with branches growing near the base. The leaves are oblong-ovate to elliptic,
odd pinnate on stalks of 30 cm, with 2-8 pairs leaflets (Aubreville, 1950; Burkill, 1985). P.
microcarpa produces edible grape shape fruits measuring about 2.5 cm, red or blue-black when
ripe and commonly called African grape (Adongo et al., 2015). The plant is used in
ethnomedicine across Africa. In Cameroon, the stem bark macerate is mixed with Coster afer
and palm wine for the treatment of helminthiasis and constipation (Noumi and Yomi, 2001).
In Congo, the whole plant is used for the treatment of malaria, dyspepsia, diarrhoea and
opportunistic infections (Mbatchi et al., 2006; Bruno, 2013) and the decoction of leaves is
drunk in Tanzania to relieve chronic cough and malaria (Kisangau et al., 2007). The fresh stem
bark and leaves of P. microcarpa (A.Rich.) Engl. were collected from Mount Eloundem
(3°49'1.794"N 11°25'59.412"E at 800 m altitude), Centre Region, Cameroon, in June 2015 and
identified by Mr Victor Nana (botanist). A voucher specimen (41437/SFR) was deposited at
the Cameroon National Herbarium.

2. Previous work

Previous pharmacological reports on P. microcarpa showed that the hydro-ethanolic
extracts of the leaves and the ethyl acetate extracts of the stem bark and the roots had moderate
antimicrobial and antioxidant properties, while the ethanolic extracts of the roots and stem bark
exhibited good antiplasmodial activity, with ICsp of 1.13 pg/mL and 4.33 pg/mL, respectively
(Yondo et al., 2009; Malebo et al., 2010). The hydro-ethanolic extract of the leaves displayed
analgesic and anticonvulsant activities, and an anxiolytic-like activity similar to that of
diazepam (Adongo et al., 2015; 2016). The presence of alkaloids, coumarins, flavonoids,
polyphenols, quinones, saponins, tannins, and triterpenes were reported on the basis of
qualitative phytochemical screening of the stem bark and leaves of P. microcarpa, but no
phytochemicals were previously isolated and identified (Yondo et al., 2009; Sidjui et al.,
2014).

3. Present study



Dried and ground leaves (437.0 g) of P. microcarpa were successively extracted with
n-hexane, DCM and MeOH using a Soxhlet extractor to yield 13.4 g, 2.7 g and 12.5 g of n-
hexane, DCM and MeOH extracts, respectively. The n-hexane and DCM extracts of the leaves
were found to mainly contain chlorophyll and were not purified. The MeOH extract of the
leaves was fractionated using solid-phase extraction and purified as follows. A portion of the
dried MeOH extract (2.0 g) was suspended in 10 mL of 10% MeOH-water and loaded on to a
Strata C-18-E cartridge (Phenomenex, USA) (20 g), previously washed with MeOH (50 mL),
followed by equilibration with water (100 mL). The cartridge was eluted with MeOH-water
mixture of decreasing polarity to obtain four fractions: 20, 50, 80 and 100% MeOH in water
(200 mL each) (F1-F4, respectively). The process was repeated twice. All fractions were
concentrated to dryness using a combination of rotary evaporator and freeze-dryer. F1 and F4
were not purified as preliminary *H NMR of both extracts revealed a rich contents in tannins
and chlorophyll, respectively. F2 (198.8 mg) and F3 (328.6 mg) were found to have similar
analytical HPLC profiles and were mixed together for separation of their constituents.
Separation of phenolic compounds was performed on an Agilent 1260 infinity series equipped
with a binary pump, an autosampler, a column chamber, a degasser and a UV/DAD detector
(Agilent, UK) using an ACE prep-column (150 x 21.2 mm, 10 um, Hichrom Ltd, UK),
injection volume 120 uL, sample concentration of 75 mg/mL, volume flow rate 10 mL/min,
mobile phase gradient of water (A) and methanol (B) both containing 0.1% trifluoro acetic acid
(TFA): 30-75% B, 0-20 min, monitored at 230 nm to yield compounds 3 (6.1 mg), 4 (2.4 mg),
5(1.6 mg), 6 (2.1 mg) and 7 (1.9 mg) having retention times 11.20, 14.69, 16.31, 18.67 and

19.23 min, respectively.

The dried and ground stem bark (276.0 g) was subjected to extraction as described
above to yield 2.2 g, 1.0 g and 5.9 g of n-hexane, DCM and MeOH extracts, respectively. The
DCM extracts (4.0 g) was suspended in 10 mL of 30% MeOH in water solution and cleaned
up using a Strata C-18-E cartridge eluted with 80% MeOH in water. The obtained extract was
evaporated to dryness and combined with the MeOH extract as they showed similar analytical
HPLC profile. The combined extract (2.0 g) was fractionated using solid-phase extraction as
previously described. Fractions F2 (597.6 mg) and F3 (194.3 mg) were combined and purified
by preparative HPLC-DAD analysis as outlined above, and using a mobile phase gradient
comprising water (A) and methanol (B) both containing 0.1% TFA: 30-65% B, 0-30 min,
monitored at 230 nm to yield compounds 1 (3.1 mg), 2 (3.6 mg) and 8 (4.3 mg) having retention



times 13.28, 13.00, and 13.33 min, respectively. F1 and F4 were not purified as their

preliminary *H NMR revealed a high contents in tannins and chlorophyll, respectively.

Structures of the isolated compounds were elucidated by extensive spectroscopic
analyses including 1D and 2D NMR and HRESIMS and by comparison with previously
reported data. NMR analyses were performed on Bruker AMX 600 instrument (Bruker,
Germany) and MS analyses on a Waters LCT Premier™ ESI-TOF Mass Spectrometer (Waters,
UK). The compounds were identified as scopoletin (1) (Darmawan et al., 2012), ferulic acid
(2) (Baldé et al., 1991), isovitexin (3) (Krafczyk et al., 2008), rhoifolin (4) (Osterdahl, 1979),
quercetin 3-O-a-L-rhamnopyranoside (5) (Jiang et al., 2015), justicialoside A (6) (Guetchueng
et al., 2019), granduloside A (7) (Tagousop et al., 2017), and pithecellobiumol B (8) (Wang et
al., 2017) (Figure 1).

X _COOH

HO 0o~ ~o HO

OCH3

HO

O

0 CH3
OCH3
OH
OH O
8

Figure 1. Structures of phenolic compounds 1-8 isolated from P. microcarpa

4. Chemotaxonomic significance

In the present study, eight phenolic compounds (1-8) were isolated and identified from
the leaves and stem bark of P. microcarpa. The composition of the leaves appeared to be

different from that of the stem bark as no identical compound was isolated from both organs.



However, further studies such as HPLC profiling might be necessary to compare the variation
of the composition of the two organs in details. To the best of our knowledge, this is the first
report on the isolation and identification of any phytochemical from the genus Pseudospondias.
The genus Pseudospondias belongs to the Spondioidae tribe of the Anarcadiaceae family
(Mitchel and Daly, 2015). This family is a rich source of phenolic compounds including
flavonoids, phenolic acid derivatives and tannins (Sameh et al., 2018). Apart from scopoletin
(1), ferulic acid (2), isovitexin (3) and quercetin 3-O-a-L-rhamnopyranoside (5), which were
previously reported in some other Anarcadiaceae species, compounds 4, 6-8 are reported here
for the first time from this family. Scopoletin (1) was reported from Mangifera reba Pierre and
Pleiogynium solandri (Benth.) Engl. (EI-Fiki and Ahmed, 1999; Duong et al., 2017), ferulic
acid (2) from Mangifera indica L. (Gentile et al., 2019), isovitexin (3) from Lannea microcarpa
Engl. (Picerno et al., 2006) and quercetin 3-O-a-L-rhamnopyranoside (5) from Rhus parviflora
Roxb. and Sclerocarya birrea hochst. (Shrestha et al., 2012; Cadiz-Gurrea et al., 2019).
Though, compounds 4, 6-7 are new findings within the family, their aglycones as well as
several glycosylated flavones and flavonols have been identified and isolated from numerous
species belonging to the Anacardiaceae family. For example, apigenin 7-O-B-D-
glucopyranoside was isolated from Mangifera indica L. (Abdullah et al., 2014), chryoseriol 7-
O-B-D-glucopyranoside, luteolin 7-O-B-D-glucopyranoside and luteolin 7-O-B-D-glucuronide
from Rhus parviflora Roxb. and Rhus typhina L. (Shrestha et al., 2012; Cadiz-Gurrea et al.,
2019; Wang et al.,, 2019), quercetin 3-O-p-D-galactopyranoside from Mosquitoxylon
jamaicense Krug & Urb. and Pleigynium solandri (Benth.) Engl. (EI-Fiki and Ahmed, 1999;
Montenegro et al., 2007) and quercetin 3-O-rutinoside from Pistacia vera L. and Pleigynium
solandri (Benth.) Engl. (Montenegro et al., 2007; Tomaino et al., 2010).

The co-occurrence of some of these phenolic compounds within the species of the
family Anacardiaceae might have some chemotaxonomic implications, at least at the family
level. However, the chromanone, pithecellobiumol B (8), is a new reported skeleton within the
Anacardiaceae. It has previously been reported from the leaves and twigs of Pithecellobium
clypearia Benth. (Fabaceae) (Wang et al., 2017).

Appendix 1. Supplementary data

'H NMR and MS spectra of isolated compounds are provided as supplemental

information.
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