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Abstract: The review was aimed to review the phytochemical of the Polyalithia longiflia.
Phytochemical screening for all parts of Polyalithia longiflia have been done and shown
most of the chemical group compounds such as glycosides, Sterol, Carbohydrates,
terpenoids, flavonoids. 174compounds have been isolated from five parts (leaves, steam
bark, seeds, fruits, root) of Polyalithia longiflia, these compounds have been drown their
structure. Leaves of Polyalithia longiflia were extracted and isolated 99 compounds most of
these compounds were terpenoids, 59 compounds were isolated from the stem bark
belong to different chemical groups such as Terpenoids, Alkaloids, Phenol, Fatty acids, and
Steroids, 16 compounds were isolated from the fruit from several chemicals groups, 11
compounds were isolated from the root,7 compounds were isolated from the seeds which
belong to different chemical groups which are Terpenoids, Fatty Acids, and Carbohydrate.
Many of these compound have been used in medical filed in many applications due to their
activities which make this plant very important in medicine filed. Root of Polyalithia
longiflia only three articles about it. Also seeds of Polyalithia longiflia have not been
studied yet its phytochemical screening. The compounds have been drown with chemdrow

application, and with PubChem.

INTRODUCTION

Polyalithia longiflia also know Asoka in Hindi [1], is one of the most common species in the genus
polyalithia [2,3,74], it has been found in subtropical andtropical grounds. It is commonly found in Sri
Lanka, Malaysia, India [4,5], Pakistan [6], Bangladesh [7], Taiwan [8, and Ghana [9]. Polyalthia longifolia is
about 12 matter tall, It has a base that grows symmetrically [9], with short branches that having distinct
marks [10].

Trees of Polyalthia longifolia are aesthetically pleasing structures [11], and due to their shape, they are
often used as ornamentation in households [9]. It’s a flowering plant [12], evergreen plant, whose leaves
are about 1-1.5 cm in length [13, 5].

It has been used as a most important popular medical treatment [5], to treat a lot of diseases such as
skin diseases, gonorrhea, fever [14], malaria [3], uterine disorders [6], hypertension, helminthiasis,
febrifuge [15], duodenal ulcers, diabetics, [16], rheumatism, gastric ulcer etc [17].

Many chemical compounds isolatedifrom different parts of Polyalthia longifolia. leaves have been
extracted and isolated methyl-16-o0xo-cleroda-3,13(14)E-dien-15-oate, 2-oxokolavenicacid [10], 16a-
hydroxylcleroda-3, 13 (14) Zdien-15,16-olide [18], Longitriol, Longimide A [19].

16- oxocleroda-3,13E-dien-15-oic acid, darienine[9], cleroda-3-enepyrrole-15,16-dione,cleroda-3-ene-
15, 16-diamide, and cleroda-3,13(14)E-diene-15,16-diamide, [3] isolated from stem bark of Polyalthia
longifolia.
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A lot of these compounds which were isolated from different parts of Polyalthialongifolia, were
determined against different pathogens and they have been shown interested results, 16- oxo-.cleroda-
3,13-dien.-15-oic acid was showed good results against A549and MCF-7 cancer cells, as a antiproliferative
[8], 16-oxocleroda-3,13(14)-E-diene-15-oicacid(a), 16a-hydroxycleroda- 3,13 (14)-Z-diene-15,16-
olide(b) have been shown high efficiency as an antibacterial and antifungal activities [15], 16a-
hydroxycleroda-3,13(14), Z-dien-15,16-olide has been shown exhibit against Neurospora crassa,
Cryptococcus neoformans (antifungal) MIC were 201.2 and 100.6 uM respectively [20].

PHTYTOCHEMICAL OF POLYALTHIA LONGIFOLIA

2.1. Leaf of Polyalthia Longifolia

The leaves of Polyalthia longifolia grow alternately on the stem (spirally arranged).The leaf is simple,
glossy, bright green-coloured above and paler beneath. The leaf is coriaceous and glabrous on both sides.
The leaves have a 7-8 mm long petiole. The leaf of Polyalthia longifolia is 3-4 cm wide and15-25 cm long.
The shape of the blade is lanceolate with wavy edges, the apex is acute, the base is cuneate and the
margins are entire.

The venation of the leaf is reticulate with a prominent midrib. Phytochemical screening of leaves of
Polyalthia longifolia has been studied and shown different chemical group compounds, steroids, phenolic
compounds, tannins, saponins[21], Cardio glycosides, Sterols, Oils, Carbohydrates [16, 22], diterpenoids,
triterpene [19], flavonoids, alkaloids, sugar [23].

Many studies were done on the leaves to isolated chemical compounds and they were mentioned 99
compounds from different chemical groups such asFlavonoids [12], Alkaloids [23], Phenols [16], and
Steroids [32].

Many of these compounds were studies their antifungal and antibacterial agent [31],anti-ulcer
activity [54], Antioxidant activity [13], Antihypergycemi [34], Hepatoprotective activity [27], Anticancer
activity [55], Radioprotective activity [5], Protective effect [56], and antityrosinase [33].

Leaves extract of Polyalthia longifolia were used as a green synthesized for nano-particles, where it
was used to synthesized nano-silver along with D-sorbitol [57].Table 1 is shown the compounds which
have been isolated from leaves.

Figure 1: Leaves of polyalthia longifolia
99 compounds were isolated from leaves belong to different chemical groups Terpenoids, Alkaloids,
Flavonoids, Phenols, and Steroids.
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Table 1: Compounds were isolated from the leaves of Polyalthia longifolia

Compounds
Group of
compounds
Name Structures References
. 16a-hydrox,y -cleroda -3,13(14), Z- dien-15,16-
Terpenoids olide (1) [20, 24]
Longimide A (2) [19]
Longimide(3)
(4-2)-abeo, 16(R/S)-2,13Z-k.olavadien -15,16- olide- 18
3-al. (4) [18]
3B, 16 o-.di hydroxyl cleroda- 4(18), 13(14), Z-dien -
15,16-olide . (5)
16-oxo cleroda, 3,13(14), E-diene.-15-oic acid. (6)
Methyl -16-oxo-cleroda -3,13(14),E-dien 15-oate.(7) [10]

2-0x0 kolavenic acid (8)
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16 (R and n S)- hdroxy,-cleoda -3,13. (14)Z-dien -
15,16- olide.-2-one (9),

(4—2)-abeo 16(R and S)- hydroxyl
cler oda,3,13(14)Z-dien -15,16-olide-3-al. (10)

(-)-16 -oxo cleroda-3,13(14)

[26]
(-)-14,15-bisnor.-3,11E-kolavadien.13-one (12)
(-)-3,12E-kolavadien 15-oic acid-16-al (13) i /[' .
T—— i“—h-.___‘_,___..-—d:
/—""—ﬁ-_z_ (=]
— _H_'____c:l 1<
_‘—--~._\_\_._\_\__\_‘_\‘__\_j
(-)- labd-13Een,80l -15-oic acid. (14) ’[/\:\
R
Z_ .
TR =151
(-)-3B,160- di-hydroxy- cleroda. 4(18), 13(14)Z-dien- ,_.f]’ [25]

15,16-olide (15)

R

— oy

(-)-3a,16a- di-hydroxycleroda-4(18),13(14)Z-dien-
15,16-olide. (16)

(-)-16-oxo cleroda-3,13(14) E-dien 15-oic acid
7

Trerrr e
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longitriol (18)

Caryophyllene (19)

longifolene-(V4) (20

aromadendrene (21)

viridiflorene (22)

a- guaiene (23)

B-chamigrene (24)

3,9,15-Tri-oxa-6,12-di-thia-2,16-di-silaheptadecane,
2,2,16,16-tetr-amethyl. (25)

CHy CH;

L— |i S S S‘i—CHg [2]
H Cch/S\o/\/ \/\o/\/\/\o/ \CH3

2- propenoic acid-tridecyl ester (26)

\i/\/\/\/\/\/\/
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Pentadecanoic acid, 14-methyl, mthyl ester (27)

—

Isolongifolene, 4,5,9,10-dehydro (28)

9-Octadecenoic ,acid methyl ester (29)

Octadecanoicacid - methylester.(30) /\/\A/\/\N\/\/L
0

9,15-Octadecadienoicacid,methy ester (Z,Z) (31) w

w— I VAVAVAVAYAYE

hexadecamethy! (32) / \/"l\ / \/ \/Vl\ / \/ \/

3B, 58, l6a-tri-hydroxyhalima-13(14)- en-15,16-

oli de(33) [28]

viridiflorol (34) [29]

a-pinene (35)
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camphene (36)

myrcene (37)

limonene (38)

i

(E)-B- ocimene (39)

7
\
\

2-nonanone (40)

3

HO

linalool (41)

4
\

2-methylnonanal (42)

a-terpineol (43)

%

Bornylformate (44)

%@L
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thymol (45)

OH

bornyl acetate (46)

geranyl acetate (47)

a-ylangene (48)

a-copaene (49)

]
Ly
isocaryophyllene (50)
=
4,8-a-epoxycaryophyllane(51)
o

(E)-B-caryophyllene (52)

"y

4,8-B-epoxycaryophyllane (53)

trans-a-bergamotene (54)
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(E)-p-farnesene(55)

a-humulene(56)

WL/
F
L X

— St .,

Allo-aromadendrene(57)

Arcurcumene(58) M

—
y-muurolene (59)
=]

p-humuiene (60) Z>I\
__—

trans-B-bergamotene (61) W
H

fB-selinene (62)

a-zingiberene (63)

a-selinene (64)
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y-cadinene (65)

calamenene (66)

HO

5,8-cyclocaryophyllan-4-ol (67)

B-sesquiphellandrene (68) =

torreyol (69)

caryolan-8-ola, palustrola (70)

4-formyl-5-nor-p-caryophyllene.(71) =

4- Caryolanola. (72)

Caryophyllene oxide (73)
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5,11-epoxycadin-1(10)-enea (74)

YHorresa..,

Globulola (75)

kolavenic acid (76) [30]
Polyalthialdoic acid (77)
Alkaloids (+)-isoboldine (78) [26]

liriodenine (79)

hordenine (80)

(-)-anonaine (81)

(-)-asimilobine (82)
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="

2,6-dimethylbenzonitrile (83) [2]

S )
HN o
allantoin (84) o :_< )L [18]
N
N N NH,

(-)-8-oxopolyalthiaine (85) [28]

HN o
5-hydroxy-6-methoxyonychine (86) D% )J\ [2]
N N

NH>

F
Flavonoids ?é;l')rifluoromethylbenzoic acid, 3-phenylpropyl ester o X
=
o

2,3-dihydrobenzofuran (88)

4-(1-methylethyl)benzenemethanol (89)

OH

Phenol, 2,4-bis-(1,1-dimethylethyl) (90)

2,3-dihydrobenzofuran (91) | \
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2 fo]
I

Kaempfero.In-3-O-B- rhamnopyranosyl.- (1-6)--
galactopyranoside . (92)

[18]

Quercetin-3-O -B-glucopyranoside (93)

Rutin (94)

Kaempfero I.-3-O-a- rhamnopyranosy . (1-6)-f —
gluco-pyranoside. (95)

Quercetin (96)

[31,32]
Phenols Proanthocyanidins (97) [33]
o
HO
oH
Gallic acid (98) [14]
HO
H

Steroids p-sitosterol (99)

[32]




132 Mustafa Mudhafar et.al

2.2. Stem bark of Polyalthia longifolia

The tree characterized as An evergreen with a straight trunk, conical crown and slender drooping
brenches, about 10-25 m tall. The bark of Polyalthia longifoliais pale brown greyish-coloured,
longitudinally fissured and transversally cracked with age. grayish brown, branches sparsely puberulous
when young, glabrous when mature. The Stems barkbof Polyalthia longifoliab studied its phytochemical
screening and have been indicated terpenoids, tannins, flavonoids, steroids, phenoliccompounds[34],
Reducing sugar, Glycoside, Alkaloids [35]. 59 compounds were isolated from stem bark. Many of these
compounds were investigated their properties in medical and biological felids for many activities such as
Antihyperglycemic and antioxidant activity [58], anticancer activity [59], Hypotensive activity [60], anti-
ulcer activity [61], Antimicrobial activity [51], antinociceptive activity[62], and Antiplasmodial [63]. Table
2 is shown the compounds which have been isolated from stem bark.

Figure 2: Stem bark of polyalthia longifolia
Table 2: Compounds which have been isolated from the stem bark

Group Compounds

compounds Name of compounds Structure Referen

Cleroda. -3-ene pyrrole. -15,16-dione.

(100) [3]

Terpenoids

Cleroda-3-ene., pyrrolidine. -15,16-
dione. (101)

Cleroda. -3,13(14)E-diene. -15,16- di-
amide (102)

Cleroda. -3-ene. -15, 16-di-amide. (103)




Eurasian Journal of Analytical Chemistry

133

Compounds

Group
compounds Name of compounds Structure

Referen

(Z2)-n4-hydroxy-3-(2"6"-hdroxy-5"-
(hydroxylmethyl)- 5”,8" a-
dinmethyloctahydro-1H- L [34]
spiro[naphthalene-2",2""-oxiran]-1"-yl) =
ethydene.dihydrofuran-2(3H)- [ /I\ j/
One.(104) A

16B-hydroxyncleroda. -3,13-dien- [36]

15,16-oliden.k(105)

6R,16-diohydroxyncleroda. -3,13-dien- (8]

15-oickacid.(106)

4R,18 - epoxym16-hydroxykclerod-13- -
en-15-oic acidn.n (107) e

6R,16- di-hydroxmycleroda -4(18),13-
dienm-15-oic acidm. (108),

2-0x0-3,13Enclero-dienm15-oiciacid.
(109)

3,13 E kolavadienj15 oiciacid. (110) [37]

16i(R and S)-3,13ZiKolavadien-16,15-
olide-2ione. (111)
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Group Compounds

compounds Name of compounds Structure Referen

(4~2)-abeo-16 (R and
S)i2,13ZkKolavadien- 16,15-olide-3-al.i
(112)

16- hydroxoycleroda-4 (18),13-dien-

16,15-olideo.o (113) [1]

16- oxo -cleroda- 4(18),13E-dien.-
oicacid.oioi, (114)

16-oxo0-ent-halima, - 5(10),13 E-dien-
15-oic acid.
(115)

Cleroda. -4(18),-13- dien-16,15-olide.
(116)

16-hydroxyentHalimaooo- 5(10), 13-
dien-16,15-olidejkj.
(117)

Ent-halima.-1(10),13 E-dien-16,15-
olide. (118)
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Group

Compounds
compounds

Name of compounds Structure Referen

Enthalima,u5(10),13-iidien-16,15-
olide.pop (119)

Ent-halima,00-5(10),13E-dien.-16,15-
olidej.iuy (120)

Cadalene(121) [38]

B-gurjunene (122)

a- himachalene (123)

valencene(124)

a-muurolene (125)
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Referen

Compounds
Structure

Group
compounds

Name of compounds
/

[- bisabolene (126)

6-cadinene(127)

Trans-calamenene(128)

a- calacorene(129)

Caryophyllene alcohol (130)

humulene oxide II (131)

Humul-m1,6-dienj 3-0lm(132)
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Group Compounds

compounds Name of compounds Structure Referen

1-epi-cubenol (133)

nnCaryophyllan-4(14), 8 (15)-dien-
05(3-olio(134)

1-cadinoln(135)

T-muurolol(136)

o -muurolol(137)

(3S,4R)-3,4,5-tri-hydroxy-pentanoic

acid-1,4-lactone (138) [11]

3,16-di-hydroxylocleroda.m4(18),13

(14) Z-dienm15,16-o0lidem.(139) [39]
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Group Compounds
compounds Name of compounds Structure Referen
OH
0
Alkaloids N-trans-feru.loyldopamine (140) /0 \ \ - [8]
H
HO
o—
o—
(-)-8-noxo-10-mhydroxy-2,3,9- . “ l
trimethoxyberberine (141) ﬂ T I
04_________ - MHT -
Tl ]
o o
/
(=131
(-)-8-oxom-2,10-diohydroxy-m3,9,11- o “

trimethoxyberberine (142)

(-)-8- 0x0-11-hydroxy-2,3,9,10- [8]
tetramethoxyberberine (143)

(-)-8m-moxo-2,11-dimhydroxy-3,10-
dimethoxyberberine(144)

8-oxomtetra- hydroplamatine. (145)

(-)-8-0x0-9,10-di-hydroxy-2,3-di- [|
methoxyberberine. (146) J T T ]
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Group Compounds

compounds Name of compounds Structure Referen

(-)-8-oxo0- 11-hydroxy-2,3,9- tri- O
\

methoxy- berberine. (147) e |
\\O N

Liriodenine(148) [11]

L-stepholidine(149) [38]

Darienine(150)

Isooncodine(151)

Noroliveroline(152)

Polyfothine(153)
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Group Compounds

compounds Name of compounds Structure Referen

Oliveroline-f-N-oxide (154)

Phenol 3-0-methyl ellagic acid 4’-rhamnoside

(155) [41
i 1-0- (9Z,12Zoctadecadienoyl) glycerol e J\ L-‘:::*_
Fatty acids - N ) .
tty (156) !H '-1I‘ ‘Ir:--- ’ﬂ-- [ ]
o To” “:|" ~OH
1-0-(9Zoctadecadienoyl) glycerol ) ! o
(157) i) S
. o) f ~
i N
Steroids stigmasterol 33-

Dglucopyranoside(158) Jfg [8]

HO, - =2 e, b -
Hh_ \.[\_ _,]: /L_
S e - —

B-sitosterol 35-Dglucopyranoside(159)

59 compounds were isolated from the stem bark belong to different chemical groups such as
Terpenoids, Alkaloids, Phenol, Fatty acids, and Steroids. Many of these compound have been used in

medical filed in many applications due to their activities which make this plant very important in
medicine filed.

Seeds of Polyalthia longifolia

The seeds of Polyalthia longifolia are pale brown, ellipsoid 0.8-1 cm wide and, 1-1.2 cm long, usually
with a longitudinal groove. There is only one seed per fruit.Seeds of Polyalthia longifolia have been
extraction [42], and detected fatty acids[43, 44], terpenoids [15], carbohydrate [45], Terpenoids
compound were isolated from seeds of Polyalthia longifolia compound (6), (76) [46], compound (1) [15],
fatty acids compound have been indicated cis-9- octadecenoic acid (160), cis-9,12- octadecenoic acid
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(161), octadecanoic acid (162), linolenic acid(163) [43]. Seeds have been studies to check their
properties in biological and medical felids and have been investigated many activities such as
Antimicrobial activity [15], Anti-inflammatory and cytotoxic[64], Adsorbent for the Removal of Cd(II)
[65], Antifungal activity [66], Anti-proliferative [67], and Antioxidan [68]. Table 3 is shown the chemical
compounds which were isolated from seeds.

Figure 3: Seeds of polyalthia longifolia
Table 3: Chemical compounds were isolated from seeds

Chemica Compounds structure Compounds structure Ref
| groups
fatty 0 0 [43]

/W\A/\/\/\AJLOH /\/\/\A/\/\/\/\/Lm

(161) (162)

0 CHa
: CH5
CHs
HO
— — — (&)
OH
b owo g,
(163) (160)

7 compounds were isolated from the seeds which belong to different chemical groups which are
Terpenoids,Fatty Acids, and Carbohydrate.

Fruits Polyalthia longifolia

The fruit of Polyalthia longifolia is a berry. They grow in cluster of 10-20. The berry is about 1.2 cm
wide and 2 cm long with a 1.2 cm long peduncle. The fruit is dark brown-purple-coloured when ripe and
it contains 1 seed. Phytochemical screening has been done on fruits (Unripe Pericarp Ripe and) of
Polyalthia longifolia [47], and have been indicated Alkaloids, flavonoids, glycosides, sterols, tannins [49],
saponins, terpenoids [48], and phenolics [50]. Terpenoids were investigated from the fruits of Polyalthia
longifolia and characterized compound (5, 6, 7, 8, 9, 10) 16(R and S)-mAcetoxy-cleroda.m-3,13(14)Z-
dien-15,16-olide (164) [51], (4—2)-mabeo-2,13-di-formyl-cleroda-2,13E-dien-14-oic.Acid. (165), (4—2)-
abeo-cleroda-2,13E-mdien, -2,14dioic.n (166), 16(R&S)-methoxy-clerodajm.4(18),13-dien-15,16-olide.
(167), solidagonal acid (168), compounds (33),(1), polylongifoliaonsA (169), polylongifoliaons b
(170),polylongifoliaic A (171), [40]. Some studies were done for fruit in many medical and biological
applications such as Antifungal activity [4], antioxidant activity [69], Pharmaceutical activities [69], and
Hepatoprotective [70].
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Figure 4: Fruits ofPolyalthia longifolia

Table 4: Compounds Which Were Isolated From The Fruit
Chemical Compounds structure Compounds structure Refere
groups nce

Phenols O\\ji/OH
- yole
;ﬁg‘;tvj
(164)
?[l} \\\O—_’d/\ e
- B —
(166) (167)

(168) (170)
A U***tjfgg‘-
(171)

16 compounds were isolated from the fruit from several chemicals groups. Many of these compounds
were investigated for many medical application due to their biological activates. However there are only a
few studies about fruit which can be considered as a gup to future work.

Root of Polyalthia longifolia

Root of Polyalthia longifolia has been studied its phytochemical constituents and indicated alkaloids,
terpenoids, saponin glycosides, reducing sugars [52], 3, 4(18),12-E-kolavadien-15- oic acid-16-al (172),
compounds (13), (76) as terpenoids have been isolated and identified from root of Polyalthia longifolia.
Alkaloids compounds from the root of Polyalthia longifolia have been isolated lysicamine (173),
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bisclerodane imide (174), and compound (78)[53]. Polyalthia longifolia has been studied its
phytochemical constituents and indicated alkaloids, terpenoids, saponin glycosides, reducing sugars [52],
3,4(18),12-E-kolavadien-15- oic acid-16-al (172), compounds (13), (76) as terpenoids have been isolated
and identified from root of Polyalthia longifolia. Alkaloids compounds form the root of Polyalthia
longifolia have been isolated lysicamine (173), bisclerodane imide (174), and compound (78)[53].

Figure 5: Root of Polyalthia longifolia
11 compounds were isolated from the root. Many of these compounds have been used in many
medical applications due to their biological ability such as Hypotensive activity and toxicology [71],
Antimicrobial [11], Antipyretic activity[52], and Potential Nutraceutical [72]. There are not many studied
about the root and due to the biological activates for it, it may be a god target to the future studies such as
Nano-filed in green synthesized.

CONCLUSIONS

The phytochemical and biological activities of Polyalthia longifolia is very effective and useful in
medicinal study. The plantscomes underthe Polyalthia longifolia has demonstrated the medicinal values
in the research studies. Before the research begun the ancient people have identified the medicinal
valuesand nutrition strength of the plants in the Asian Countrieslike India, Malaysia, China and Pakistan
etc.. The different partsof the plants are useful to cure different diseases. The dreadful diseases like cardio
vascular arrests, hyperglycemia, high blood pressure, diabetes are curable with theparts of the plants
comes under the category of Polyalthia longifolia. The above review has revealed the significance of
phytochemicals of Polyalthia longifolia in detail. The plants and shebs belongs to polyalthia genus are
widely seen in Asian Countries and have been used by the villagers for their health protection. Some of
the leaves of Polyalthia longifolia have been used widely as anti- inflammatory paste for their skin
problems. The research studies conducted on these plants have revealed unbelievable facts that the
plants are rich with high medicinal values. The parts of the plants have demonstrated the antifungal
activities, anti-microbial activities and high nutritional values. The biological activities of Polyalthia
longifolia are provided be medicinal and nutritional.
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