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CHAPTER III

DISSCUSSION

In the investigation of Cissus quadrangularis Linn.

(syn. Vitis quadrangularis i
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ground fresh plant was
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flavonoids and sterg cgraphy of the total
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out morefrapidly and with less solvent than conventional techniques.

The separe

edures followad the techniefue called "Short Column

It is essential that the appropriate solvent system be employed, and
that the column be packed uniformly. Examination of a mixture to be
separated by analytical TLC in several mixed sclvent systems enabled
selection of an eluting mixture yielding the best separation of the
compenents. Ideally, these components should appear as spots at

about hRf values of 30-40 on the plates. Mowving these spots around
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. with various solvent combinations of different polarities were
carried out to ensure that each spot was a single compound. Having
selected the best solvent system for TLC, the polarity for the column
eluent can be chosen. Since a compound on a column runs somewhat
faster than on a plate, the concentration of the mn;a polar component

in the column eluent was usually decreased to about 50% of that found

1:1) ; the eluent mixture

used for the column separaéscn w@s bem&ene : chloroform (3:1). The *®
main advantages of_» ography are that the
columns are short 5, efficient solvent

utilization and ex le 2;1;' caOV

From this solated and charac-

terized. Compound cd-1 fras 4 i1 l as e known triterpene called
ftﬂ{ o :J“

lupenone which had been iscf*‘?u-- arious plant sources as listed

in Table III :

:;E:::::::::f_____________lsi
I — |
f e
7 Y Plant 7 . 7 Fagily Reference
WIS T TA D
Ad&nﬂphqﬁ IDPHQIR var. 1ca Hara {rtsl Campanulaceae 43
Alnus rubra Linn. (lvs) Betulaceae 44’
A. hirsuta Linn.(lvs),.A. fruticosa Linn.(lvs)| " 45
Asteracantha longifolia Nees (rts) Acanthaceae 46
Atylosia trivenia Gamble (pt) Leguminosae 47
FPapilinnoideaa]
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Plant Family Reference
Avicennia officinalis Linn. (rts) Verbenaceae 48
Betula utilis D. Don. (bk) Betulaceae 49
Caraipa grandifolia Mart. (wd) Guttiferae 50
Carphephorus odoratissin Compositae 51
Cassia siamea Britt. (b¥) 7 ' A pliSguminosae 52
— salpinoideae)

Euphorbia balsamif, biaceae 53
Glochidion eri 54
Lithocarpus polystg 55

. harlandi Linn. 56
Notonia grandiflora ng. 3 ‘ “empbsitae 57
Phyllanthus emblica Li { V) |EUphorbiaceae 58
Pleurostylia Gpppsita Rhed= r; ﬁf elastraceae 59
Pterocarpus san ;: ‘C‘{?;-—r— —“_“TI: ae 60

-“‘ : =pi?ﬂnnoideael

Salvia horainum Linng (p Labiatae 61
st fowmmm WRIDT |«
Vﬂﬂdanga papuana K. SChum. (hhﬂ Agocynaceae gy 63

The mass spectral study of lupencne (see Figure 11) revealed

the molecular ion at m/e 424 and the base peak at m/e 205.

This

characteristic peak exhibits fragment a wig the retro-Diels-Alder

reaction.
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The peak at m/e 218 corresponded to the cleavage of ring C to

form fragment ¢ as shown below.

I i 8 >
=3
H
¢, m/e 218
+
07

The other two = at m/e 409 and m/e 381

which corresponded to -15) and isopropenyl group

M*-43) respectively.

Yy

The IR speteEp

. 20 em™! and a terminal alene group at 1645 cm'1_

» showed a ketone

functional group at

The 'H nmr apﬁ.ﬁ ﬁﬂﬂﬂfm n\?ud six unsplit

methyl groups &8 &§ 0.80, 0.94, U 96, 1.03, and 1.07 ppm (two methyl
e AR BRI IINEAA Y
In the vi yl region, the two hydrogens of the terminal methylene

showed broad doublet at & 4.64 ppm.

The melting point and the spectral data of lupenone were in
full agreement with the literature value (49). To confirm the
structure of lupenone, the DNP derivative of lupencne was prepared.

The melting point of the derivative was in full agreement with the
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.literature value (63).

Compound CQ-2 was identified as the known triterpene called
epifriedelinol which had been isolated from various plant sources as

listed in Table IV :

Reference
Antidesma bunius Spg 64
Argyreia speciosa Swde opve Ly 65
Bridelia micrantha B " 66
Cannabis sativa Linn. flzfPRd@ i denh 67
Catha cassinoides G. Dghl. gel: 68
Diospyros burifolia Hier: v 69
Fuonymus europada ( 70
Euphorbia antiqud . 7
Haplopappus folios 75 Linn. (st) c:unponit 72
o MM |
Mikania corddih Roxb. (rts) Cmpus:.tae 74
~- QAR TR UM INIAY
Piper a ntmcm Mig. (sds) Piperaceae 75
FRhododendron niveum Hook. (pt) Ericaceae 76
R. championae Linn. (1lvs) " 77
Secolopia schreberi Schreb. (bk) Flacourtiaceae 78
Sphagnum sp. (peat moss) (pt) Sphagnaceas 79
Sysygium cordatum Hochst. (bk) Myrtaceae 80

(bk=bark, lvs=leaves, pt=plant, rts=roots, sds=seeds, st=stem)

%
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The mass spectral study of epifriedelinol (see Figure 14)
revealed the molecular ion at m/e 428 and the base peak at m/e 411
which corresponded to the loss of hydroxyl group (M'-17). The peak

at m/e 396 corresponded to the loss of MeOH (M¥-32).

Moreover, the computer search of mass spectrum collection at

MIT (Massachusetts Institute of

hnology) indicated that the

spectrum of epifriedelinel & fufsf Probable spectrum for CQ-2.

The IR spectrale.stidy of| ep: n\--, nol (see Figure 12)

showed hydroxyl fuae®icy Sp h~ﬁ'a = The H nmr spectrum
of epifriedelinol 4 - \\ » ethyl groups at the
chemical shifts ofdll 0f6gh .88 00} L iy 35, 1.42, 1.50, and
1.52 ppm respecti id not indicate any
double bond in the mgleg 1QE;Q} [; jed ofe Mlydrogen downfield at §3.72

ppm which is in the ri€ ﬁr z: of secondary alcohol.

L)

_ir
]

plis plant sources as

n triterpene called

isoarborinol wh.i. 5
H |

listed in Table V.*

quﬁﬁwmﬁ’wmﬁﬁ

Plant Family Reference
Glycosmis arborea (Roxb.) DC. Rutaceae 81-83
Hedyotis acutangula Champ. (st) Rubiaceae B4
Madhuca neriifolia H.J. Lam. (bk) Sapotaceae B5
Oriza japoniea Thunb. (lvs) Celastraceae B6
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Table V (Cont.)

Plant Family . Reference
Sorghum bigolor Linn. (sds) * Gramineae 87
Trema orientalis Lour. (st-bk) Ulmaceae . 88

(bk=bark. lvs=leaves, sdsggeeds, st=stem, st-bk=stem-bark)

The mass upactrzkaih ‘A e FLofinol (see Figure 18) showed
the molecular ion at FJE #26-and BaSe"PEak at m/e 411 which

peak at m/e 393

peak at m/e 259 cor

corresponded to the JBssfod ¢ lemen \\ \ ;\ M'-33). The other
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The IR spectrum of iscarborinol (see Figure 16) showed the

1 1

presence of hydroxyl group at 3475 cm  and alkene group at 1630 cm .
The 1H nmr spectrum (see Figure 17) of ismrborinnl. revealed B methyl
groups at 60.60-1.10 ppm, and saturated ethylene groups at 61.27-1.87
ppm. In the vinyl region, the hydrogen of the methylene showed broad

singlet at §5.21 ppm.

il data of iscarborinocl were

lﬁ (83, 85, B6). To confirm

C " owl

3
U

the structure of isOarbgeifiel, the ivative was prepared.

The melting point of at ] ifiagreement with the

& main constituent, was

identified to be the \‘ itostercl. This compound

is distributed widely i ces (42-73). The melting

point of g-sitosterol nt with the literature value

(81). Further "-'{.‘;_*f‘ff—'-f-?”-"-‘“m‘?-7-- was obtained by

A

a peak by peak comprigt mf| spectra of our sample with

L

those of the publiahidipectra (89,30).

, [ ,
The @yrp-ﬂm J/]-::EJ} uj,ﬂi] ;l:ﬂ 111;; the terpenoid
clasaeﬂ mﬂqﬂ?mwjﬂgﬁﬁer in free

state off as esters or glycosides, althou important members

have been found in the animal kingdom, such as sgualene, which is
isplated from shark liver oil (91). All the triterpencids originate
biogentically from squalene, a tail-to-tail condensate of farnesol,
which is a sesquiterpene alcohol (91). However, great structural
variation has been found in nature. With the accumulation of structure

data, Ruzicka (91) was able to rationalize the biogenesis of this
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.group of compounds and develop the basic concept of terpencid bio-
synthesis. The following correlation charts shown below are based
essentially on his biogenetic views.

Figure 2

The Correlation of Main Triterpene Skeleton (92)

arborane
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The triterpenocids exist as acyclic, trieyelie, tetracyeclic, and
pentacyclic structures. No triterpenoid so far has been found to have
monocyclic or dicyclic structures. Tr.i.::_fclic ones are rare such as
ambrein, c30H52° {93). Several tetracyclic triterpenocids are known.
The most important and widely distributed triterpenoids are the penta-
cyclic compounds. They have been found in plants as primitive as
Sphagnum (79) but are most cg

members of this group a

mont; the seed plants. All known

Cef usually as alcohols but
J

some as ketone. Thay other by unsatura-

tions, additional hydi carboxyl groups.

Lupenone was f n various plant sources

(43-63). It could #lsofbafpfeducedlsynthdcitally by oxidation of

lupeol with Jone's dXid n, L The Bot thesis of lupeol was
described by Stork et'al P Vet pplying the enolate

F oz 7 N .
trapping method (95) of whithithe & itic reactions were shown in

Lo oh A
Figure 3 ! a
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Figure 3

Synthesis of Lupeol
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(Figure 3 Cont.)
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Epifriedelinol was isolated from various plants both of higher
plants (64-78,80) and lower plant (79). The synthetic pathways of this
compound hag not been reported, however, the semisynthetic process of
epifriedelinol was described by Corey and Urspreng in 1956 (95), by

the reduction of friedelin with lithium aluminium hydride.

Iscarborinol was first s ' ’ /- with arborincl from the leaves
*

aceae by Roy and Pakrassi

itE suas proved to be epi-
meric triterpene alcchg // ‘\‘Q\ (83). Moreover,

isparborinol could be .ﬁ sypithebically from arborinone by

of Glycosmis arborea (Roxb)

(B1) in 1961. Four yeams

sodium borohydride

So far no ph punds isoclated in this

investigation are repa lpounds are simple tri-

terpenes and sterol, which Are: a-lqﬂ'l idely distributed in

LI

'he data optadied | g investigation are not

various plants.

sufficient to .-,,.r._ = ‘y._:" he presence of bone

healing principles ‘: stosters Ste exfipustive studies of

nonpolar fraction of @.gguadrangulargg Linn. are done.
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