CHAPTER II

LITERATURE REVIEWS

2.1 General characteristic of Croton oblongifolius Roxb.

Croton oblongifolius Roxb. is a middle sized medicinal plant, in the
Euphorbiaceae family [1]. In this family, there are 326 generas and 7,750 species. The
eaves are between 5.6-12.0 cm to
nchlets The flat-edged leaf is
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Figure 1 Croton oblongifolius Roxb.



2.2 Previous work on chemical constituents of genus Croton

The genus Croton has nearly 700 species and belongs to family Euphorbiaceae.
According to literature search, Croton has been widely study in chemical constituents
and their biological activity. The chemical constituents, especially diterpenoid

compounds were found in Croton genus.

In 1979, Kitazawa and Ogiso [12] found two new diterpenelactones, plaunol A
and B exhibiting anti-Shay ulce1

Thai medicinal plant, Croton
sublyratus. Later five novel .ent -clerodane type, plaunol A,
B, C, D and E, from aceto nd #hadﬁm—Shay ulcer activity, were
described [10]. In 1981,
ent—16p, 17—dihydroxy
[13].
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Staplgylococcus aureus), Fungi (Candida albicans and Trichophyton mentagrophytes).
In addition, (-)-hardwikiic acid and some of its derivatives, isolating from this plant

had significant qualitative antimicrobial activity as well.



In 1993, Cai and coworkers [17] isolated 1,3,5-trimethoxybenzene,2,4,6—
trimethoxyphenol, 3,4-dimethoxyphenol,3,4—dimethoxybenzyl alcohol, 4-
hydroxyphenethyl alcohol and its acetate, sitosterol, sitosterol-B-D-glucopyranoside

and B - sitosteronone, from chloroform extract of bark of Croton lachleri .

In 1994, Chen, Cai and Philipson [18] isolated taspine (1), 3,4-O-

dimethylcedrucin (2), hardwickiic a01d 101 (4), crolechinol (5), crolechinic
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In 1999, Ngadjui and coworkers [21] found a new labdane diterpene,
crotonadiol, from the stem bark of Croton zambesicus Muell. Arg., together with the
known clerodane crotocorylifuran and two trachylobanes: 7f3-acetoxytrachyloban—18—
oic acid and trachyloban-7f3, 18 diol. Lupeol, B-sitosterol and its derivatives.



In 2000, Maciel and coworkers [22] found numerous chemical components
from the bark of Croton cajucara Benth., trans—dehydrocrotonin (1), acetyl aleuritolic
acid (2), two novel clerodanes; frans-cajucarin B (3) and sacacarin (4), frans—
crotonin (5), cis—cajucarin B (6), cajucarin A (7), cajucarnolide (8), two flavonoids;
kaempferol 3,4',7-trimethyl ether (9) and 3,7-dimethyl ether (10), three steroids: B-
sitosterol (11), stigmasterol (12) and sitosterol 3-O-B-glucoside (13). From the
biological activity test of these compounds indicated that (1) produced anti-

inflammatory and antinocicepti( nd significant hypoglycemia in
/ also evaluated for possible
_J

alloxanthine-induced diabetic

antioestrogenic activity. <

In 2001, Vigor an
stem bark of Croton eluteri T mpol R\amed cascarillin B (7a-
acetoxy —3,4,15,16-diepoxy4120x0-clefod _ ien—20-al), cascarillin C
20 da 34, 13(16),14—triene) and
cascarillin D ( 7a. -acetoxy— ! ‘- — 0%} ‘ 16), 14—dien—20-al).

In 1968, Rao and e Footkers [24] found
together with B-sxtosteroLBom the bark of Croton oblongifoﬂzlv.

In 1969, Alyalpysgslag :@1 1solated oxyob&anfl i:)l ?om the stem bark
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In 1970, Aiyar and Seshadri [26] investigated the structure of oblongifolic acid,

i aitohol, oblongifoloiol

(+)- isopimara—7(8), 15-diene-19-oic acid, the major diterpene acid component of the
bark.



In 1971, Aiyar and Seshadri [27] found three new components from the stem
bark, ent—isopimara-7,15-diene(1), 19-hydroxy-ent-isopimara-7,15-diene (2) and ent—
isopimara-7,15-diene-19-aldehyde (3). In the same year [28], two compounds have
been elucidated and identified as ens—isopimara-7,15-diene-3B-ol and ent—isopimara-
7,15-diene-3B,19-diol. In addition, they found acetyl aleuritolic acid, 3B-acetoxy-
olean-14(15)-ene-28-oic acid from the stem bark also [29].

In 1972, Aiyar and Seshadri g \w o furanoid diterpenes from the

bark and were named as ent- -311 mlerodatetraene-w-onc acid
or dehydro(-)-hardwikiic aci 'c\ i addition, leaves parts of
Croton oblongifolius gave #rials.

In 1998, Roengs

diterpenes, crotocembranei

*ﬂ.‘two new cembranoid
id, from the stem bark of
C. oblongifolius collected fro

In 1999, Roengsumran and CQ:WCI:S [33] anvestigated the stem bark of C.
oblongifolius co]lected‘}j'om Prachuabklnrﬂcﬁan p_:ﬂng:dlscovered four new
labdane diterpenes, labd """""—.-1 e (1), labda—7,1: (E),14—triene—17-0l (2),

labda-7,12(E), 14—tnene—y—al . 14——@ene—17—oic acid (4).
According to cytotoxicity t%st, (2) and (3) gave effective cytotoxicity against cancer

cell lines HS-27 ng F’lt the ICs values
were 74,63, 5 ﬁﬁﬁ??}ﬂ respectively, for (2) an\gll 52,55,438,
42and 5 ﬂiﬁ erpene,
neocrotog;ﬁ:j gﬁnﬁ ﬁjﬁ m:lﬁﬂ platelet

aggregatlon induced by thrombin and exhibited cytotoxicity against P-388 cell line
with an ICs, value of 6.48 pug/ml [34].
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In 2001 Roengsumran and coworkers [35] reported that three labdane
diterpenoids, 2-acetoxy-3-hydroxy-labda-8(17),12(E)-14-triene (1), 3-acetoxy-2-
hydroxy-labda-8(17),12(£)-14-triene (2) and 2,3-dihydroxy-labda-8(17),12(E)-14-
triene (3) were isolated from the stem bark of Crofon oblongifolius from Loei
province. Compound (3) showed moderate cytotoxicity against human cancer cell
lines; Kato—3, SW 620, BT 474, Hep-G2 and Chago with the ICs value were 2.2, 2.7,
4.6, 3.7 and 3.3 pg/ml, respectively, whereas (1) and (2) were less active.

From literature reviews, it 1}%‘111// oblongifolius Roxb. has been
widely studied. Many dlﬁ’erew.&m X‘&ﬁp@mds have been found
and are summarized in Tab
Figure 2. ﬁ ‘

Tablel Previous studi

compounds are shown in

oblongifolius Roxb.
Organic co Reference
Oblongifoliol India [24]
Oblongifolic acid A A India [25]
i e
i

Ent-isopimara-7,15-diené&’ [26]

— —

| |
3-Deoxyoblongifoliol ‘J dia [27]

Enr—lwpxmm-vﬁ%%b%%ﬂﬂ‘ﬁ ‘W mm 27

‘ =

Labda-7,12XE), 14diene Prachuabkhirikhan 136]
Labda-7,12-(F),14triene-17al Prachuabkhirikhan [36]
Labda-7,12-(F),14triene-17-0l Prachuabkhirikhan [36]

Labda-7,12-(E),14triene-17-oic acid Prachuabkhirikhan [36]




Tablel continued

1"

Organic compounds Location Reference
Crotocembraneic acid Petchaboon 1371
Neocrotocembraneic acid Petchaboon 371
Neocrotocembranal N \AY Petchaboon [37]
Crotohalimaneic acid ‘ ,:’ A _-,m kornrachasima 1371
Benzoyl crotohahmanoh n NN ‘ rrachasima 37]
Crotohalimoneic acid /// gﬁ\\ rachasima [37]
Crovatin l / @“\\\ chanaburi [37]
Isokolavenol .- . , .l <) nchanaburi 37]
Nidorellol Loei,Sakolnakom [37]
Poilaneic acid ' : AR ~ Ch: ngmai [37]

-~
Hardwickiic acid ndiﬂ:honburi [38]
Labda-7,13(2)-diche-17,12-olide ., Udonthani [39]
Labda-7ﬂ( lla mejm u ‘m [39]
(-)-20-benzyloxyhardwickiic acid Udonthani [39]
(-)-Pimara-9(11),15-diene-19-oic acid Uttaradit [40]
(-)-Pimara-9(11),15-diene-19-ol Uttaradit [40]
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Tablel continued
Organic compounds Location Reference
(2E,7E,11E)-1-Isopropyl-1,4-dihydroxy-4,8-
dimethylcyclotetradeca-2,7,11-triene-12- Uttaradit [40]
carboxylic acid
Ny k :“ ] / r

3-Acetoxy-labda-8(17), 12(E)— ' [38]
2-Acetoxy-labda-8(17), 12(E)stricne: eied: ﬁ [38]
L) w*m- o8
Kaur-16-en-19-oic acid ' huabkhirikhan 41

‘ // NG ’;\\\\ in -
Abeita-7,13-diene-3-one W odes \ ‘ [43]
Cleistantha-4,13(17),15-triene Foiacid [43]

15-trie 3 ~’- C - A [42]

Cleistantha-4(18),13(1
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Figure 2 Structures of the chemical constituents of C. oblongifolius Roxb.
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Labdane group

CH,OH
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Figure 2. continued



2-Acetoxy-labda-8(17),12(E), 14 frienc-3-0l Labda<8(17);12(E), 14-triene-2,3-ol
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Figure 2 continued
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Cembrane group
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Figure 2 continued



Clerodane group
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Figure 2 continued
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Halimane group
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Figure 2. continued




Cleistantane group

Abeitane group

Abeita-7, 13—d1ene 3-one
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Figure 2. continued
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2.4 Cytotoxic activity of some isolated compounds of Croton oblongiffolius Roxb.

Table 2 shows the cytotoxicity of some compounds isolated from the stem bark

of Croton oblongifolius against 6 human cancer cell lines: Hs 27 (fibroblast), Hep-G2
(hepatoma), SW 620 (colon), Chago (lung), Kato (gastric) and BT 474 (breast).

Table2 Cytotoxicity against human cancer cell lines of some compounds isolated

from Croton oblongifolious

1/

~%Survival (10 pg/ml)
N
Compound 353G 2 S Chago | Kato | BT474
lung | gastric | breast
-)-20-benzyloxyhardwickiic
: ) Ll . 100 65 82
acid [39]
Labda-7,12-(E),14triene-17al
&) 3 s 13
[36]
Labda-7,12-(E), 14triene-17-
. Yoo 59 70 91
oic aci = -
[36] =
w9,
Labda-7,12-(F),14diene [36] .| 100 61, 73 72 47 75
e ;' B = i A
Labda-7,12-(E), rie e— -ol y -
. 64 7 3 82 6 11
[36]
i - wlw ¥ ™ F
" r i 8
Crotocembrraneic acid [37) 82 71 6 3 6 7
Neocrotocembraneic acid [37] 46 37 96 97 90 95
Neocrotocembranal [37] 82 71 8 12 10 45
Crotohalimaneic acid [37] 64 7 3 82 6 il




Table2 continued
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%Survival (10 pg/ml)
Compound HS27 | HepG2 | SW620 | Chago | Kato | BT474
fibroblast | hepatoma | colon | lung | gastric | breast
Crotohalimoneic acid [37] \ 0 0 70 0
Crovatin [37] 0 30 16
Isokolavenol [37] 18 94 89
Nidorellol [37] 27 30 16
(-)-Hardwickiic acid [44] 4 ) 104 | 67 | 15
PwrdD
Kaur-16-en-19-oic acid [41 ﬁ) I 52 i 80
. )
(-)-Pimara-9(11),15-diene-19- B |
e 62 66 16 43
ol [40] A |
L i
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