Chapter 1

Introduction

1.1 Chemical Components of Croton oblongifolius Roxb.
Croton oblongifolius Roxb. (Euphorbiaceae) is a perennial herb widely distributed

throughout Thailand. It has been used as a traditional medicine for many applications

such as to alleviate dysmenorrhe f'a and to treat dyspepsia and dysentery.

Additionally, this plant has ! ith C. sublyratus to treat gastric

ulcers and gastric caneggge \
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However, our recent investigation on the chemical constituents of this plant,
which is available in various parts of Thailand, resulted in the isolation of several new
diterpenoids. This is presumably due to the geographic variation. Three novel
cembranoid diterpenes, crotocembraneic acid (8), neocrotocembraneic acid (9) and

neocembranal (10), were obtained from a specimen which was collected in the central

part of Thailand, Petchaboon province [6-7].
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from a specﬁn co ﬁom the northe%art of Thalland Loei provmce [9]
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1.2 Cancer-related Properties of Labdanes
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(Zingiberacae), which exhibit cytotoxic activity, particularly coronarin A and B.
8(17),12(E)-Labdadiene-15,16-dial (18) also showed a moderate cytotoxicity when

tested against KB cells (epidermoid carcinoma) with ICsy value of 40 pg/ml [13].

Recently, Kingston et al [14] reported another labdane diterpene, 11-hydroxy-8(17),



12(E)-labdadien-1 5; 16-dial-11,15-hemiacetal  (23), from Renelmia alpinia
Zingiberacae, which possessed good cytotoxicity activity against M109 (Madison Lung

Carcinoma cell line).
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dominant metabolites in various parts
of Cistus sp., as e | Seven labdane diterpenes

(24-30) were isolaid Bled that most of them
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showed strong cytoteic activity in a preliminary scre_ g of the chromatographic

fractions [15 gﬁt ing, it i es 27,29 and 30 were
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patient (ALL) [16]. These diterpenes were also found to be active against the murine

S

cells originating from a

leukemia P-388 and KB cell lines. Moreover, extensive studies were carried out on a
number of labdane-type diterpenes. semisynthetic and naturally occurring in Cistzes sp.

for their activity against a panel of 14 human leukemic cell lines [17-19]. Diterpene 27



showed a significant cytotoxic activity, exhibiting ICso values below 20 pg/ml in 13 cell
lines. Furthermore, compound 27 was also tested against NCI-H460 (Lung), MCF-7
(Breast) and SF-268 (CNS) cell lines at a single dose of 1.0x10* M at the National
Cancer Institute (NCI), USA. It was found to be considerably active as it caused the

death of 80%, 89%, and 88% of the cell population, respectively [20].
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A cytotoxic labd@ag dite oo skeleton, acuminolide (31)
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a along with ;tscongeners

was isolated from the tem bark of Neouvaria acummatis ’
%Wlﬂ evaluated against a

panel of h@« cancer cell lines and cultured P-388 cells, which both compounds
“RRIAINT AT AR o

pg/m‘ in several cell lines. Among the human cell lines, the most potent activity was

17-O-acety

observed with melanoma (Mel2) (EDso= 0.7 pg/ml) and prostate (LNCaP) (EDso= 0.8

pg/ml) cell for diterpenes 31 and 32, respectively.
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As aforementioned, our group has recently reported the isolation of three new

labdane diterpenoids (15-17) £

of. C. oblongifolius collected at Loei

province in the northern pas * diterpenes were tested for their

cytotoxicities against an sastric carcinoma (KATO-3),
colon adenocarciri ircinoma  (BT474), liver
hepatoblastoma (HEP- arcinoma (CHAGO). It was
found that diterpene™17 £he “ "‘fa | | i otoxicities against all of
tested cell lines (2.2 .6‘ f & 1pShe 15 ed®weak activity against gastric
(5.7 pg/ml) and coloff 2 while diterpene 16 showed
moderate activity against gast d weak activity against breast ductol

carcinoma (5.9 pe/ |
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1.3 The Proposed Chemical Transfo-rmation of Labdane Diferpene from C.
oblongifolius |
By con‘sidering the chemical structures of labdane diterpenoids and their cytotoxic
activities against human cancer cell lines as mentioned above, it was suggested that the
side chain bearing allylic alcohol or allylic acetate moiety and cyclic lactone ring of
labdane skeleton plays important roles for their cytotoxicity. Therefore, we decided to

modify the side chain of nati rpene, from C. oblongifolius, into

substances which might pos against cancer cell lines, possibly

exhibiting anticancer agt pxic activities of the modified

substances would bring™o . ure and activity relationship.

In this study, labda vas selected as a starting
| ? A _ odification of diterpene 14 was
% athway is path A, the C(17)

carboxylic acid moiety &1 1 M e ed int0 related functional groups and

material due to larged
proposed to perfo
the second pathway is path 2 would be converted to substances

containing 6-membs ' ; on e s sown in Scheme 1.1.

alkyl group

Scheme 1.1

The another pathway is the chemical conversion of labdane diterpene 14 into

limonidilactone (33), a natural labdane diterpene isolated from the leaves of Vitex



limonifolia in 1995 by Aphaijitt et al [22]. The structure and relative configuration of
this labdane diterpene was established based on spectroscopic and X-ray diffraction
experiments. The absolute configuration of this compound has bee established as
shown in Figure 1.2 by comparing its spectroscopic data and optical rotation with

limonidilactone (34) synthesized by Marcos et al [23-24]. In this synthetic method,

limonidilactone was synthesized from a natural labdane 35, zamoranic acid, isolated

from Halimium viscosum via the e as shown in Scheme 1.2.
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Zamoranic acid
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labd4:7,12(E), 14-triene-17-oic acid (14) as shown in Scheme 1.3, the closure of
6-membered lactone ring would occur first to provide compound 41 with
stereochemical control at C(12) position. Following the functionalization of C(15) and

C(16), y-lactone ring would then be cyclized to give rise to target compound 33.
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33 41 42
Limonidilactone
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to other functional groups.
3. To investigate cytotoxic activity of compounds which obtained from

chemical reactions.
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We proposed the pathway for synthesizing limonidilactone (33) from

compound 14 by a series of chemical reactions as shown in scheme 1.4.
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