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ABSTRACT

The present study reports the phytochemical inyattin of the roots of Grewia microcos linn. Seven
Phytoconstituents have been reported namely 9,X2adecadienoic acid; Ursolic acid; Stigmasterol;46,
dihydroxy-3-propen chalcone; Dioctyl phthalate; Ntmyl-64(1',3',5-trienyl)-3-Fmethoxyl-38-methyl
piperidine; and Dibutyl phthalate have been repdrer the first time from the roots of Grewia micos.
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INTRODUCTION

Grewia microcogs a small semi-deciduous tree, sometimes shruplip 50 feet high and 5 feet girth, belonging to
the family Tiliaceae[1].The plant is also known Mgrocos paniculatg?]. It is found in North eastern parts of
India, Western Ghats and Andaman islands. Flowersia terminal panicles and auxiliary towards #pex, is the
distinguishing character of this plant[3]. Boileglal’es along with turmeric and shell of snail atetafor the
treatment of Jaundice. Traditionally it is usednhprove digestion and is also for used for coldyatiis, diarrhea,
heat stroke, dyspepsia, typhoid fever, syphilitaetation of the mouth, small pox, eczema andegdHd,5].

Literature survey revealed that, the stem barki@wia microcoscontained a new alkaloid, N-methylps{deca-
1',3',5'-trienyl)-3-3-methoxy-2-methylpiperidine which showed good itmédal activity against Aedes aegypti
second instar larve[6,7]. Two new piperidine adk@ds microcosamine A and B were isolated from ld&ves,
showed significant larvicidal activity againat Cxilgquinquefasiatus[8]. A new triterpene named met3yb-p-
hydroxy-cinnamoyloxy-Z-, 23-dihydroxyolean-12-en-28-oate, epicatechinyadg-feruloyl masilinic acid and
masilinic acid were identified from the stem baik[8nalgesic and cytotoxic activity of leaves edr were also
reported[10].

EXPERIMENTAL SECTION

All the melting points were recorded in Bio Techmiadia, Model No. BT2-38 melting point apparatus! avere
uncorrected. IR spectra of the compounds were decbrusing KBr pellet method on Brukes-T
Spectrophotometer, at National Facility for Clinidaials, ISISM Chennai*HNMR spectra and LC MS spectra of
the compounds were taken on Bruker 500 MHz PMR tgpelcotometer using CDglas solvent and LC-MS
Shimadzu LC 2020 at National Facility for Clinichtials, ISISM Chennai. ESI-MS spectra were recdrdsing
ESI-MS Expression CMS Advion at SynZeal Researchotatory, Ahmedabad. TLC was carried out using
Aluchrosep Silica Gel 60/U), from S. D. Fine Chemicals Pvt. Ltd, Mumbai. Colu@hromatography was carried
out using glass column with stopcock, 30 x 600 momf Merck Specialities Pvt. Ltd, Mumbai packed watica
Gel (200-400 mesh) from Molychem, Mumbai. All théeinicals and Reagents used were obtained in higty pu
either from S. D. Fine Chemicals Pvt. Ltd, Molychand Chemport Pvt. Ltd, Mumbai.
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Authentication and Collection of the Plant Material
The roots of Grewia microcos was collected from &ilia Ponda —Goa during the month of October 20tl@as
authenticated by Prof. G.I. Hukkeri, DepartmenBofany, Dhempe College of Arts and Science, Mirafdaa [3].

Preparation of Ethanolic extract

The roots were collected, washed and dried in shadée dried roots were then powdered (500gm) and
exhaustively extracted by maceration with etha®dlf) for three days. After three days, the ethanalyer was
decanted off. The process was repeated thrice.sbhent from the total extract was distilled offings Rotary
vacuum evaporator (Superfit) and then evaporatehiyioess (45g) [11].

Preliminary Phytochemical analysis
A preliminary phytochemical screening was carried wsing the ethanolic extract of the roots by emiplg the
standard procedures[12, 13].

1. Alkaloids

Dragendroff 's Test:
To 2mg of the methanolic extract, 5ml of distilleter was added, 2M Hydrochloric acid was added antacid
reaction occurs .To this 1ml of Dragendroff's reaige/as added. Formation of orange or orange-redigitate
indicated the presence of alkaloids.

Mayer’s Test:
To 2mg of the methanolic extract, a few drops ofybt&s reagent was added. Formation of white or peliow
precipitate indicated the presence of alkaloids

Wagner's Test:
To 2mg of the methanolic extract, 1ml of Hydrocidaacid was added along with few drops of Wagneragent. A
yellow or brown precipitate indicated the preseofalkaloids.

Hager's Test:
To 2mg of the methanolic extract, was taken inst tighe, a few drops of Hager’s reagent was adéeanation of
yellow precipitate confirmed the presence of allddo

2. Carbohydrates

Molish’s Test
In a test tube containing 2ml of the extract, 2pdrof freshly prepared 20% alcoholic solutionClbhaphthol was
added. 2ml of conc. Sulphuric acid was added s &rm a layer below the mixture. Red —violet riagpeared,
indicating the presence of carbohydrates, whicapfieared on the addition of excess of alkali.

Benedict’'s Test
To 0.5ml of the extract, 5ml of Benedict's solutiamas added and boiled for 5 minutes. Formatiorheftrick red
colored precipitate indicated the presence of daytiates.

Fehling's Test
To 2ml of the extract, 1ml mixture of equal parfsFehling’s solution A and B were added and boiled few
minutes. Formation of the brick red colored preaig indicated the presence of carbohydrates.

3. Flavanoids

Shinoda Test
In a test tube containing 0.5ml of the extractdi@ps of Hydrochloric acid followed by a small pgeaf magnesium
were added. Formation of pink, reddish, or browtercmdicated the presence of flavonoids.

Lead acetate Test
To 2ml of plant extract add 1ml of Lead acetateisoh. Formation of yellow precipitate indicate® thresence of
flavonoids.

Vanillin HCI Test
Vanillin HCI was added to the alcoholic solutiondsfig, formation of pink color shows the presentcawyonoids.
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4. Triterpenoids & Steroids

Libermann —Burchard’s
2mg of dry extract was dissolved in acetic anhyarideated to boiling, cooled and then 1ml of cotre¢ed
sulphuric acid was added along the sides of thettd®. A brown colored ring is formed at the jlioc of two
layers and the upper layer turns green which shbapresence indicated the presence of sterotifoamation of
deep red color indicates presence of triterpenoids.

Salkowshi Test
Treat the extract with few drops of conc. Sulpbagid, red color in the lower layer indicatesgerece of steroids
and formation of yellow colored lower layer theicates the presence of triterpenoids.

5. Tannins and Phenolic compounds

To 1-2ml of the extract, few drops of 5%w/v Fe&blution were added. A green color indicated ttes@nce of
gallotannins, white brown color indicated the preseof pseudotannins.

To 1-2ml of the extract add lead acetate was addédte precipitate indicated the presence of tamrand
phenolic compounds.

6. Resins
1ml of the extract was dissolved in acetone andstietion was poured in distilled water. Turbidibgicated the
presence of resins.

7. Proteins

Biuret's Test
To 1ml of hot extract, 5-8 drops of 10%w/v of sadilnydroxide solution, followed by 1 to 2 drops é6®&/v of
copper sulphate solution were added. Formationadétvred color indicated the presence of proteins.

Millon’s Test
1ml of the extract was dissolved in 1ml of distlllevater and 5-6 drops of millon’s reagent were ddé®rmation
of white precipitate, which turns red on heatimglicated the presence of proteins.

8. Glycosides

Determine free sugar content of the extract. Hydmlthe extract with mineral acids (dil. HCL/dil,$0;). Again
determine the total sugar content of hydrolyzedraekt Increase in sugar content indicates the poesef
glycosides in the extract.

Test for cardiac glycosides
i. Baljet's test
A thick section shows yellow to orange color witldaim picrate.
ii. Legal's Test
To aqueous or alcoholic extract, add 1ml pyridind &ml sodium nitropruside. Pink to red color appea

iii. Test for deoxysugars(killer —killani test)
To 2ml extract add glacial acetic acide drop 5% Feghnd conc. E50,. Reddish brown color appears at
the junction of the two liquid layers and upperdagppears bluish green.
iv. Libermann’s test (test for bufadienoloids)
Mix 3ml extract with 3ml acetic anhydride. Heat aswbl. Add few drops conc.J80;. Blue color appears.

Test For Anthraquinone Glycosides
i. Borntrager’s test for Anthraquinone glycosides
To 3ml extract add 5ml 5% dil. H2SO4. Boil anddfilt To cold filtrate add equal volume of benzeneldoroform.
Shake well. Separate the organic solvent. Add anmmédmmonical layer turns pink or red.
il. Modified Borntrager’s test for C-glycosides
To 3ml extract add 5ml of 5% dil. HCI. Heat for Smtes in boiling water and cool. To cold filtratddaequal
volume of benzene or organic solvent. Shake welpagate the organic solvent. Add ammonia. Ammoragdr
turns pink or red.

Test For Saponins

i. Foam test
Shake the drug extract or dry powder vigoroushhwiiter. Persistent foam observed.
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Test For Coumarin Glycosides
i. Fluorescence test
Take moistened powder in a test tube. Cover tést with filter paper soaked in dilute NaOH. Keepniater bath.
After some time expose filter paper to UV lightshtows yellowish-green fluorescence.

ii. FeCk Test
To the concentrated alcoholic extract of drug feapd of alcoholic FeGlsolution was added. Formation of deep
green color, which turned yellow on addition ofncoHNG; indicates the presence of coumarins.

9. Starch
0.01gms of lodine and 0.075gms of KI were dissolire®&ml of distilled water and 2-3ml of extract wadded.
Formation of blue color indicated the presenceafcs.

Isolation of constituents

The ethanolic extract (12 gms) was mixed with ailgel (2 gms). After mixing, the sample was loadad:olumn
packed with 160 gms of silica —gel (240-400 Meghigpared in Pet. Ether. The column was subjectetlifferent
solvent systems, starting with 100 % Pet. Etherg@ C) followed by graded mixtures of Pet. Ether (@5¢3 :
CHCl3 ( 95:5, 90:10, 80:20, 70:30, 60:40, 50:50); CH@D0% followed by graded mixtures of CHCIEtOAc.
(95:5, 90:10, 80:20, 70:30, 60:40, 50:50); EtOAN(J%) and finally with graded mixtures of EtOAdVethanol
(99:1, 98:2, 97:3, 96:4, 95:5) [11].

The Elutions were monitored by TLC (Silica gel-Gsualization by UV 254nm, 366nm and Vanillin-Sulpicuacid
spraying reagent heated at @ Each time 10 ml elutes were collected and idehelutes were combined (TLC
monitored) and concentrated to 5ml and kept agitigions carried out with graded mixture of Pehdt{60-86C)

: CHCL (80:20) resulted a single component on TLC (PeteE60-88C) : CHCE 80:20). After removing the
solvent yellow oily liquid resulted, which was dgsated as Compound | (160mg).Elutions carried atht @HCl;
100% resulted a single component on on TLC (CHTI0%). After removing the solvent yellow powdesukted,
which was designated as Compound Il (100 mg).Htgticarried out with CHGI EtOAc. (80:20) resulted a single
component on TLC (CHglt EtOAc. 80:20). After removing the solvent paldlgw crystallinepowder resulted,
which was designated as Compound 11l (110 mg).&h#ticarried out with CHgl EtOAc. (50:50) resulted a single
component on TLC (CHgI: EtOAc. 50:50). After removing the solvent whitpowder resulted, which was
designated as Compound IV (95 mg).Elutions camigdwith EtOAc. : Methanol(99:1) resulted a singamponent
on TLC (EtOAc. : Methanol 99:1). After removing tlselvent yellow ligiud resulted, which was desiguhtas
Compound V (125 mg). Elutions carried out with EfOA Methanol(98:2) resulted a single componenfTa®
(EtOAc. : Methanol 98:2). After removing the soltenscous brown ligiud resulted, which was desigdaas
CompoundVI (130 mg). Elutions carried out with EtOA Methanol(95:5) resulted a single componenfTac
(EtOAc. : Methanol 95:5). After removing the solverpale yellow ligiud resulted, which was desigiages
Compound VII (140 mg).Elutions carried out with ettgraded mixtures resulted in brown resinous mdssh
were not processed further[11] .

RESULTS AND DISCUSSION

Phytochemical screening of the ethanolic extraciGahicrocosled to the presence of phytoconstituents like
alkaloids, carbohydrates, flavonoids, steroid&npenoids, tannins, and saponins.

The chemical investigation led to the isolationsefzen compounds from the ethanolic extract of tutsrofG.
microcos The isolated compounds are 9,12- Octadecadiemmid; Ursolic acid; Stigmasterol; 6,4-dihydroxy-3-
propen chalcone; Dioctyl phthalate; N-methyB-§1’,3’,5'-trienyl)-3-3-methoxyl-38-methyl piperidine; &Dibutyl
phthalate.

Compound | (9, 12- Octadecadienoic Acid)b.p. 229C (lit. 229-230C):IR (KBr): 3369.69 crii (br, OH),
2926.13 crit (C-H str. inCH), 2858.69 crit (C-H str. in CH), 1727.47 crit (C=0 str. of COOH), 1458.23 ¢m
Y(C-H def. in CH). *H-NMR (CDCl) 5 0.866 -5 0.896 (m, 3H, H-18) terminal methyl group,0.907 -5 0.960 (m,
14H, H-4, 5, 6, 7, 15, 16, 17,1.687 (s, 2H, H-3) § 2.287 (s, 4H, H-8, 143 2.301 (s, 2H, H-2) 2.316 (s, 2H,
H-11),6 5.348 (d, 4H, H-9, 10, 12, 13) Vinylic proton. &ESI-MS spectrum displayed the molecular ion patak
m/z 280.5 corresponding to the molecular formulgHg;O,
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Table no. 1: Result of the qualitative tests for Pyto-constituents of the ethanolic extract of the rots of G. microcos.

Sr. No. Tests Inference|

1. ALKALOIDS

a) Dragendroff's Test +ve

b) Hayer's Test +ve

c) Wagner's Test +ve

d) Mayer's Test +ve
2. GLYCOSIDES

Test for Cardiac Glycosides

a) Baljet Test -ve

b) Legal Test -ve

c) Keller-Killani’'s Test -ve

Test for Anthraquinone Glycosidgs

a) Borntrager’'s Test -ve

b) Modified Borntrager's Test -ve
3. CARBOHYDRATES

a) Molish’s Test +ve

b) Fehlings Test +ve

c) Benedicts Test +ve
4. FLAVONOIDS

a) Shinoda’s Test +ve

b) Vanillin HCI Test +ve
5. PROTEINS

a) Biuret's Test -ve

b) Millon’s Test - ve
6. TANNINS +ve
7. RESINS -ve
8. SAPONINS +ve
9. TRITERPENOIDS

a) Libermann-Burchard’s Test +ve
10. STEROIDS

a) Libermann-Burchard’s Test +ve

b) Salkowshi Reaction +ve
11. STARCH -ve

+ = Present, - = Absent

18 16 14 12 10 8 6 4 2

Fig. 1: 19, 12-Octadecadienoic acid

Compound Il (Ursolic Acid): m.p. 287C. IR (KBr): 3429.35 cm (br, OH), 2926.03 cfh (C-H str. in CH),
2859.85 crit (C-H str. in CH), 1728.33 cni (C=0 str. of COOH), 1604.24 ¢ (C=Cstr), 1457.64 cth (C-H
def. in CH), 1379.11 ct (C-H def. in gem dimethyBH-NMR (CDCL) :5 0.856 -5 0.894 (m, 21H, 7x C}),
01.259 -6 1.705 (m, 18H, 9x C}), & 2.144 -5 2.193 (m, 1H, OH)p 2.301 -0 2.377 (m, 1H, H-18)9 2435 -5
2.594 (m, 4H, methine protons),3.545 -6 3.574 (m, 1H, H-3)p 5.341 - (s, 1H, Vinylic proton). The LC-MS
spectral data of the compound showed the moledatapeak at m/z 456.20[l and the base peak m/z 248.10
along with a strong absorption peak at m/z 203&tduRetro—Diel-Alder fragmentation, typical #-oleanene or
ursine triterpene with molecular formulag84505[14].

84



Arun Joshi et al J. Chem. Pharm. Res., 2013, 5(7):80-87

" \®)
vl ©

[\
o

30

NSRIIy
N

HO

24 23
Fig. 2 Ursolic acid

Compound Il (Stigmasterol): m.p. 187.IR (KBr): 3429.35 cnl (br, OH), 2926.03

(C-H str. in CH), 1604.24 crif (C=Cstr.), 1457.64 cth(C-H def. in CH), 1072.76 cit  (C-O str. in 2alc.). *H-
NMR (CDCl) 6 0.831-6 0.848 (t, 9H, H-18, 26, 279,0.854 (s, 3H, H-29)5 0.940 -5 0.943 (d, 6H, H-19, 21),
01.254  1.728 (s, 18H, 9 x CHH- 1, 2, 4, 7, 11, 12, 15, 16, 28 and 7H, H-69814, 17, 20, 24, 25 methine
protons),6 2.0146 2.039 (m, 1H, OH-3)) 3.657 (s, 1H, H-3)) 5.3388& 5.340 (t, 3H, H-6, 22, 23 Vinylic proton).
The LC-MS spectrum showed the molecular ion peaknéat 413.25 [M+H] which was consistent with the
molecular formula gH,gO [15].

27

29

Fig. 3 Stigmasterol

Compound IV (6, 4-dihydroxy-3-propen chalcone)iR (KBr): 3408.15 cm® (br, OH), 2926.21 crit (C-H str. Of
CHs), 1728.06 cm*( C=0 str.) 1600.33 cm®*(C=C str. ) 1072.23 cm®*( C-O str.)."H-NMR (CDCk): 51.201 -5
1.296 (m, 3H, H-9)3 4.289 (s, 1H, H-81)8 4.316 (s, 1H, H-7)3 5.007 (d, 2H, OH-4',6)5 6.683 (t, 1H, H-5)5
6.712 (t, 1H, H-4)3 7.161 -5 7.193 (m, 2H, H-3, H-5))8 7.505 -3 7.519 (m, 2H, H-2, 673 7.692(s, 1H, H-2)
0 7.703 (t, 2H, H,B). The ESI-MS spectrum of the compound showed thegmce of molecular ion peak at m/z
280.2 [M7] which was consistent with the molecular formulgHG;<O; The peak obtained at 279.2 was due to

proton migration. The compound under gdes cleavage from carbonyl to produce a base peak4atl
(CoHgO,)[16].
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Fig. 4: 6, 4-dihyroxy-3-propen chalcone

Compound V (Di-n-octyl phthalate): b.p. 38£C. IR (KBr) : 2926.21 ci (C-H str. in CH), 2859.46 crit (C-H
str. in CH), 1728.33 ¢ (C=0 str. ), 1600.33 ¢ (C=Cstr.), 1455.77 cth (C-H def. in CH), 744.88 crit
(C-H def. in aromatic ring)H-NMR (CDCk) :5 0.827 -5 0.997 (m, 6H, H-8', H-8")p 1.258 (s, 12H, H-4", 4", 5,
57,6, 6"), 61.397 (s, 4H, H-7’, 7")$ 1.411 -6 1.464 (m, 4H, H-3’, 3")p 1.674-6 1.733 (m, 4H, H-2’, 2")p 4.196
-04.319(m, 4H, H-1’, 1")$ 7.516 -6 7.541(m, 2H, H-4, 5) 7.676 - & 7.730(m, 2H, H-3, 6). The ESI-MS spectra
showed molecular ion peak at m/z 391.1 [M*H] positive ion mode which was consistent with thelecular
formula G4 Hzg O4. Fragment ion peak at 279.2 and 163.1 exhibitethéhmass spectrum were characteristic of
alkyl phthalates and the base peak 149.0 was dilre forotonated phthalic anhydrideKE05) [17].

)

I 3 5 7

2 4 '
) 8

o) ' 8"

Fig. 5: Di-n-octyl phthalate

Compound VI [N-methyl-6-B-(1’,3',5"-trienyl)-3- B-methoxyl-3-methyl piperidine] : m.p. 55C. IR (KBr):
3083.40 crit (C-H str. in aromatic ring ), 2924.30 &rC-H str. in CH ), 2857.02 cil (C-H str. in CH), 1601.37
cm’* (C=Cstr.), 1456.18 cih (C-H def. in CH), 1278.73 crit (C-O str.), 742.00 cth (C-H def. in aromatic ring).
'H-NMR (CDCl,):5 0.866 & 0.895 (m, 3H, H-10")p 1.201 -5 1.208 (d, 3H, 2 eq- G} & 1.273 -5 1.445 (m, 6H,
H-5ax, H-4ax, H-8', H-9),0 1.684 -0 1.728 (dd, 1H, H-5eq § 2.006 (s, 1H, H-4eq),2.144 -5 2.193 (m, 6H, H-
2ax, H-7', N-CH), 8 2.596 (s, 1H, H-6ax) 3.319 (s, 3H, O-Ck), 6 3.545 -6 3.574 (m, 1H, H-3ax)) 5.770 -3
5.797 (m, 1H, H-1)0 5.804 - 5.831 (m, 1H, H-6')) 6.683 (t, 4H, H-2' to H-5"). The ESI-MS spectraosed
molecular ion peak at m/z 278.2 [M+Hh positive ion mode which was consistent with thelecular formula G
H3;NO. The other peaks appeared at m/z 264.5, 2484352205.3, 163.2, and 108.2[6].

OCH;

H;

Fig. 6: N-methyl-68-(1',3",5'-trienyl)-3- B-methoxyl-3-methyl piperidine
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Compound AS VII (Dibutyl phthalate): b.p. 337C. IR (KBr): 2926.13 cM(C-H str. in CH), 2858.69 cn (C-H
str. in CH), 1727.47 cit (C=0 str.), 1604.24 cth(C=Cstr.), 1073.09 cth(C-O str.), 744.44 cth(C-H def . in
aromatic ring)H-NMR (CDCL)30.866 -5 0.960 (m, 6H, H-4', H-4")5 1.258 (s, 4H, H-3, H-3")5 1.718 (s, 4H,
H-2’, H-2"), 8 4.306 (t, 4H, H-1', H-1")d 7.514 6 7.525 (t, 2H, H-4, H-5)) 7.704 -5 7.772 (dd, 2H, H-3,H-6).
The ESI-MS spectra showed molecular ion peak ata#ig&z4 [M+H]" in positive ion mode which was consistent
with the molecular formula &£H,, O, The mass spectrum showed other fragments at Eidl2149.2 which are
considered characteristic of alkyl phthalates. ffhgment ion at 223.4 suggested that the alkyladhtk is Dibutyl
phthalate. The base peak at 149.0 is due to therated phthalic anhydride §ds05) [18].

1"

Fig. 7: Dibutyl phthalate

CONCLUSION

The chemical investigation led to the isolationsefzen compounds from the ethanolic extract of tutsrofG.
microcos The isolated compounds are 9,12- Octadecadiemmid; Ursolic acid; Stigmasterol; 6,4-dihydroxy-3-
propen chalcone; Dioctyl phthalate; N-methyB-§1’,3',5'-trienyl)-3-3-methoxyl-38-methyl piperidine; & Dibutyl
phthalate. All the compounds named above are exbfair the first time from the roots &. microcos.
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