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Abstract: From the stem barks qfacaranda mimosifolisbenzoic acid 1), 1-naphthaleneacetic acid, 5-carboxy-
1,2,3,4,4a,7,8,8a-octahydro-1,2,4a-trimethyl-[18Zf,483,8au)] ( 2), betulinic acid @), lupeol @) and ursolic acidg)
were isolated. Similarly, lapachd)( dehydroe-lapachone?), 2- acetylfuro-1, 4-naphthoquinon®),(p-coumaric acid
(9), caffeic acid 10), nonacosanoic acid, 2-(4-hydroxyphenyl)ethyl estkt),(s-sitosterol 12), kigelinol (@3),
oleanolic acid 14), g-friedelinol (15), pomolic acid 16), and kojic acid (L7) were isolated from the stem barks of
Kigelia africana All the isolated compounds were characterizedidipg spectroscopic methods especially 1D and 2D
NMR and ESI mass spectrometry and comparison wérature data. To the best of our knowledge, camgel, 2, 3
and 5, and compound41, 14, 15 and 16 were isolated for the first time froacaranda mimosifoliaand Kigelia
africana respectively.All these compounds were screened for anticandadélity by agar diffusion method and
microbroth dilution technique on fou€andida albicansstrains (ATCCL26, ATCC12C, ATCCP37039, and
ATCCP37037). Among them, compoun@s1Q and17 exhibited the highest anticandidal activity thatied between
the microbial species (MIC= 0.01 + 0.00 - 0.03 H®.mg/mL) onC. albicans ATCCL26, ATCCP37037,
ATCCP37039 and ATCC12C strains. Compouriwas likely the most active against the fdbandida albicans
strains (MIC=0.01 + 0.00 - 0.02 + 0.00 mg/mL).
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1. Plant Source

Kigelia africana(Lam) Benth andacaranda mimosifoli®. Donbelonging toBignoniaceadamily
are widely distributed in tropical and subtropieatas of the world. These plants are useful initicscl
medicine to cure many diseasds.mimosifoliais used in different countries to cure wounds, ndcand
serves as an astringent in diarrhoea and dysefiteB} andK. africanais commonly used by African and
Indian traditional healers to treat a wide rangesloh ailments like, fungal infections, boils, pissis and
eczema, and for the treatment of dysentery, wodndsdago, syphilis, and rheumatism [3, 4, 5].
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The stem barks of. mimosifoliawere collected at Melen (February 2010), while shem barks of
K. africanawas collected at Dschang (November 2012), CentceViestern Regions of the Republic of
Cameroon, respectively. These two plants were iiieghtat the Cameroon National Herbarium (HNC)
where voucher specimensdfmimosifolia(N° 50081/HNC) andK. africana(N° 157/HNC) were deposited.

2. Previous Studies

Previous phytochemical studies revealed that iid&ld6], flavonoids [7], naphthoquinones [8],
limonoids [9] and steroids [10] are the main seempdmetabolites isolated frorK. africang while
triterpenes [11], flavonoids [12], acetosides [I@}inones [13], phenylpropanoitkrivatives [12, 14], fatty
acid [15] and anthocyanins [16] have been repdrted J. mimosifolia.

Antioxidant, cytotoxic, and antitrypanosomal aities of K. africana[17, 18, 5], and the antimicrobial
activity of J. mimosifoliaagainstBacillus cereusEscherichia coliand Staphylococus aureusas reported
[19].

3. Present Study

The air-dried stem barks (2 kg) &f mimosifoliawere exhaustively macerated with 12 L mixture of
CH,CI,-MeOH (1:1) at room temperature for 72h. The maeewnas filtered and evaporated under reduced
pressure to afford a crude extract (300 g). Pathisfextract (200 g) was treated with EtOAC to gafter
evaporation under reduce pressure 75 g of EtOA@a&xt70 g of this EtOAc extract was subjectedilicas
gel column chromatography and eluted withexane n-hexane-EtOAc and EtOAc, in order of increasing
polarity yielding 5 major fractions. Fraction 1 wasther purified by silica gel column chromatogngmand
eluted withn-hexane-EtOAc (93:7) to give benzoic acld 25 mg) [20]. Similarly, 1-naphthaleneacetic acid,
5-carboxy-1,2,3,4,4a,7,8,8a-octahydro-1,2,4a-thiyidtl S-(1a0,28,483,8an)] (2, 23 mg) [21] was isolated
from fraction 2, after elution with a mixture nfhexane-EtOAc (90:10), betulinic acid, 15 mg) [20] was
isolated from fraction 3 witm-hexane-EtOAc (75:25). Column chromatography ottfom 4 usingn-
hexane—EtOAc (70:30) as the eluent afforded luped5 mg) [11]. Similarly, CC of fraction 5, elutedth
a mixture ofn-hexane—EtOAc (60:40), afforded ursolic add3 g) [22].

The air-dried stem barks (1.5 kg) éf africanawere extracted with MeOH by soxhelet apparatus.
The extract was evaporated to dryness yieldinggléDresidue. Part of this extract (140 g) wasta@avith
n-hexane-EtOAc (1:1), EtOAc and,@ to give 3 main fractions. Part of théhexane-EtOAc extract (20 g)
was subjected to silica gel column chromatograpid/ @luted withn-hexanen-hexane-EtOAc and EtOAc,
in order of increasing polarity yielding 4 majoladtions. Fraction 1 was further separated by stjebh
column chromatography and eluted witkhexane-EtOAc (99:1) to give lapachd, 65 mg) [23, 24].
Similarly, dehydroa-lapachone (7, 15 mg) [24] was purified from fraati2, after elution with a mixture of
n-hexane-EtOAc (98:2) and 2- acetylfuro-1,4-naphthegne 8, 20 mg) [25] was isolated from fraction 3
with n-hexane-EtOAc (90:10). Column chromatography oftfoa 4 usingn-hexane-EtOAc (55:45) as the
eluent affordedp-coumaric acid §, 30mg) [26] and caffeic acidlQ, 29 mg) [26, 27]. Part of the EtOAc
extract (25 g) was subjected to silica gel colurhnomatography and eluted witikhexane,n-hexane—
EtOAc, EtOAc, and EtOAc-MeOH in order of increasimgarity yielding 5 major fractions. Fraction 1 sva
further purified by silica gel column chromatogrgphnd eluted withn-hexane-EtOAc (95:5) to give
nonacosanoic acid, 2-(4-hydroxyphenyl)ethyl estdr 25 mg)[28]. Similarly, s-sitosterol {2, 35 mg) [29]
was purified from fraction 2, after elution withngixture of n-hexane-EtOAc (90:10), and kigelindl3 25
mg) [30] and oleanolic acidlg, 35 mg) [22] were isolated from fraction 3 witkhexane-EtOAc (80:20).
Column chromatography of fraction 4 usinghexane-EtOAc (75:25) as the eluent afforgefiedelinol
(15, 20 mgq) [31]. Similarly, CC of fraction 5, elutedth a mixture of EtOAc-MeOH (95:5), gave pomolic
acid (L6, 15 mg) [32]. Part of the ¥D extract (25 g) was subjected to silica gel colwhromatography and
eluted with EtOAc and EtOAc-MeOH in order of incsgay polarity yielding 3 major fractions. Fracti@n
was further purified by silica gel column chromatgghy and eluted with EtOAc-MeOH (90:10) to give
kojic acid (L7, 100 mg) [33].

The structures of isolated compoundsg(ire 1) were elucidated by means of spectroscopic
experiments mainly 1D and 2D NMR and ESIMS / HRESIkhass spectrometry and by comparison with
literature data. To the best of our knowledge, commpls1, 2, 3, 5, and compound4l, 14, 15, 16 are
reported for the first time frord. mimosifoliaandK. africana,respectively.
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Figure 1. Chemical structures of compountis5isolated froml. mimosifoliaand6- 17 from K. africana.

Anticandidal assessment:

Four Candida albicansstrains ATCCL26, ATCC12C, ATCCP37039, and ATCCP3708ere
obtained from BEI Resources, NAID, and NIfihe disc-diffusion method was used to determime th
inhibition zones of the tested compounds agairesstandard. albicansstraing34].

The Minimum Inhibitory Concentration (MIC) and thMinimum Fungicidal Concentrations (MFC)
was determined according to National Committee Gtinical laboratory Standards (NCCLS) M27-A3
microdilution method [35].

The inhibition zone diameter values of the compauaiee summarized in Table 1. Compoufd&Q and17
exhibited the highest inhibitions db. albicans(ATCCL26, ATCCP37037, ATCCP37039 and ATCC12C
strains). All compounds showed diameter zong&smm on theC. albicansATCCL26. Compoundg, 3, 4,

8, 9, 10, 15,and 17 showed diameter zones6 mm on the four yeast strains while compouhdsd 16
showed no inhibition zone diameter GnalbicansATCC P37037, compountB showed no inhibition zone
diameter orC. albicansATCC P37039, and compounfisand11 showed no inhibition zone diameter Gn
albicans ATCC 12C. Compound7 was likely the most active against the fduir albicansstrains and is
more active (9.0 + 0.0 mm) than the antifungal nexiee Nystatin (8.0 =+ 0.0 mm) dd. albicansATCC
P37039 and ATCC 12C.

The Minimum Inhibitory Concentration (MIC) and tiMinimum Fungicidal Concentrations (MFC) of the
compounds are summarized in Tables 2 and 3. Thed#tGe compounds tested ranged from 0.01 + 0.00 -
0.83 = 0.00 mg/mL with compountl7 having the best activity on the fo@andida albicansstrains. This
activity (MIC= 0.01+ 0.00- 0.03% 0.00mg/mL) is far better than that of the reference compauystatin (>
0.83 + 0.00 mg/mL).

The anticandidal effects observed for these comp®unay validate the use &. africana and
J.mimosifoliaby many traditional healers to treat a wide raofjmfectious diseases like, fungal infections.
However, the use of these compounds as anticardlidgs needs further studies.
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Table 1.Yeast inhibition zone diameters of compounds isaldtomJ. mimosifolia1-5) andK. africana

(6-17)
Test Inhibition zone diameter + S.[3(mm)
Microorganism Compounds R.A
(C. albicans) 12 P P 4 5 8 o 106 11 13 15 16 17 Nyst

ATCCP37037 0.0£0.0 7.0+0.0 6.0+0.0 6.0+0.0 7.0+0.3.0+0.0 6.0+0.0 8.0+0.0 6.0+0.0 6.0+0.0 7.0+0.0 0.0 7.0+0.0 10.0+0.0
ATCCP37039 8.0t0.0 8.0+0.0 6.0+0.0 6.0+0.0 7.0+0.3.0+0.0 7.0£0.0 7.0+0.0 6.0+0.0 0.0+0.0 8.0+0.0 +6.0 9.0+0.0 8.0+0.0
ATCCL26 7.0£0.0 6.0£0.0 6.0+0.0 6.0+0.0 10.0+0®0+0.0 7.0+0.0 7.0+0.0 6.0+0.0 6.0+0.0 7.0+0.0 +2.0 7.0+0.0 10.0+0.0
ATCC 12C 6.0£0.0 6.0+0.0 6.0+0.0 8.0+0.0 0.0+0.0 0#6.0 6.0¢0.0 6.0+0.0 0.0+0.0 6.0+0.0 7.0+¢0.0 7.0+0 9.0+0.0 8.0+0.0

2Each experiment was performed three times, andatewere averaged £ 3). Values are means of three replication + 5. mimosifoliapure compounds: benzoic adid1-
naphthaleneacetic acid, 5-carboxy-1,2,3,4,4a,7-8¢8zhydro-1,2,4a-trimethyl-[1S-¢12B,488,8a0)] 2, betulinic acid3, lupeol4, ursolic acicb; € K. africanapure compounds :
lapachol6, dehydroe-lapachone, 2- acetylfuro-1, 4-naphthoquinoBe p-coumaric acid®, caffeic acidlO,nonacosanoic acid, 2-(4-hydroxyphenyl)ethyl estes-sitosterol12,
kigelinol 13, p-friedelinol 15, pomolic acidl6 and kojic acidl7, R.A:9RA (Reference antifungal: positive control) Nys:statin.

Table 2. MIC value of pure compound 5, 9, 10, 11, 15and17

Test MIC + S.DF (mg/mL)

Microorganism Compounds R.AY

(C. albicans) 30 52 o 1C 11 15 12  Nys
ATCCP37037 >0.83+0.00 >0.83+0.00 0.42+0.00 0.8330.0 >0.83+0.00 >0.83+0.00 0.03+0.00 >0.83+0.00
ATCCP37039 >0.83+0.00 >0.83+0.00 0.21+0.00 0.8320.0 >0.83+0.00 >0.83+0.00 0.01+0.00 >0.83+0.00
ATCCL26 >0.83+0.00 >0.83+0.00 0.05%£0.00 0.41+0.00 0.83+0.00 >0.83+0.00 0.01+0.00 >0.83+0.00
ATCC 12C >0.83+0.00 >0.83+0.00 0.10+0.00 0.83+0.00 >0.83+0.00 >0.83+0.00 0.01+0.00 >0.83+0.00

2 Each experiment was performed three times, andatewere averaged £ 3). Values are means of three replication + SID.mimosifoliapure compounds: betulinic acl
ursolic acid5; ¢K. africanapure compoundsp-coumaric acid, caffeic acidl0, nonacosanoic acid, 2-(4-hydroxyphenyl)ethyl estie-friedelinol 15, and kojic acidl7; R A
(Reference antifungal: positive control) Nys: Nyista

Table 3. MFC value of pure compound@s5, 9, 10, 11, 15, and17

Test MFEC + S.C (mg/mL)

Microorganism Compounds R.A"

(C. albicans) 3 ] g 16 1f 15 17 Nyst
ATCCP37037  >0.83+0.00 >0.83+0.00 >0.83+0.00 0.8820. >0.83+0.00 >0.83+0.00 0.05+0.00 >0.83+0.00
ATCCP37039 >0.83+0.00 >0.83+0.00 0.10+0.00 0.8320.0 >0.83+0.00 >0.83+0.00 0.10+0.00 >0.83+0.00
ATCCL26 >0.83+0.00 >0.83+0.00 0.83+0.00 0.83x0.00 0.88+0.00 >0.83+0.00 0.03+0.00 >0.83+0.00
ATCC 12C >0.83+0.00 >0.83+0.00 0.83+0.00 >0.83+0.00-0.83+0.00 >0,83+0.00 0.10:+0.00 >0.83+0.00

2 Each experiment was performed three times, andatewere averaged £ 3). Values are means of three replication + SD.mimosifoliapure compounds: betulinic acs
ursolic acids; ¢ K. africanapure compoundsp-coumaric acid, caffeic acidl0, nonacosanoic acid, 2-(4-hydroxyphenyl)ethyl este-friedelinol 15, and kojic acidl7; 4R A
(Reference antifungal: positive control) Nys: Nyista
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