CHAPTER I

FHTRODUCTTON

Many varieties of banana are cultivated in Thailand;

these plants had been classified as Musa paradisiaca and

Musa sapientum. Musa paradisiaca covers thé cultivars

Klue Klai, Klue Hakmuvk; whereas Musa sapientum cn#ers the

cultivars Klue Kal, Klue Hom, and Klue Namwaa(q)

Hecently as a result of intensive research on banana prlants
in Trinidad’®) it hes been shown that most of the edible
bananas cultivated throughout the world are hybrids of

two wild specles, Musa acuminata and Musa bulbisiana,

and varieties of these hybridz. Consequently, all Thai
banana plants, refered to in tbis thesis will be classified
as Musa hybrids 2nd will be named cultivars,

Musa-cultivar Hamwa 1s a coarse berbacecus plant

Ehcoﬁing from the perennial roctsteock which is often
stolonifercus, The trunk is erect, sofc but stout WWhich
tapers towards ftie tip and is surrcundel by the leaves,

Iv ig about 2-5 m. in height oand is formed by the thickened
clesely imbricste red tinted pale green leaf sheaths.
Leaves are large, ohblong about 2m. long, midrib prominent
blade with bases obliique or nearly equal; the upper surfece
is daxk green, and the lower glaucous. The glaucous cover

1s covered with a waxy powder., Inflorescence is terminal
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and later recurved. It 13 a stout bracieated eplke. The
bracts are dirty purple subténded the group of flowers

and easily drop off, Flower at the lower finger is per-
fect, and the upper.one“unisaxualu Fruit ia formed in
hends, thers are 5-10 hands per bundle, and each hand
congists of 512 fingera. The fruit is cylindrical, about
3.6 cm. in diameter, and 10-15 cm, long, and is ridged
before maturing. Xlue Namwa usually takes sboubt B=10
months to give a bundle of fruis, read& for harvesting.

" The bemana has a nutritive vaiue$3’similar to the
potato, but it has & higher food valve. With 75 % of
water, it carries 22 % of carbohyﬂrates;9 which are ip the
form of starch before the flesh is ripe, and as asimple
sugara when the flesh has ripened. While the carbohvdrates
are still chiefly in the form of starch, the unriped fruita
can be dried. The resulting banana fig can be stored for
a considerable time., The banana also yields a numﬁer of
minor edible products includirg sweetmeats, flour {dried
and powdered unriped banana) and powder (dried and powdered
ripe banﬁnas). The bunch of male flowers are eaten after
they are cooked. The femanle flower can be eatén also as
a salad. Very young fruits can be eaten coocked, and so
can the interlor tissue of the rhizome., It is also possi-
ble to make alcochol and alcoholic beverages from bananas.
bBanana pulp can be used with chemicals to dyec wool, silk,

cotton, leather and wood. Paper can be made from the stems



which can also be used as a pig-food. The leafl of the
banana can moke a wrapper and plate for food. The Siamese
2lso wrap cigarettes in the leaves.

New uses for the banana plant ‘other than as a source
of fruit would be advantageous. Jewershas,repnrted{g}an-

‘investigation of the wax of banana skins (Musn sapientum)

‘from the British Cameroons with a view Lo finding chemi-
cals of industrial importance. This work has revealed the
presence of large quantities of methyl stercids wbich have
been separated by chromatography over silica gel. An
ester fraction, which acéaunts for about 40 % by welght

of the wax and is composed mainly of 24-methylenecycloar—
tanyl palmitate (I;H=GH§(GHE)140G)EI and & ketonic ffach
tion,; about 20 % by weight of the wax which has been shown

to be eycleeucalenone (II), are the major components of

the wax,.
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Ghrnmétogfaphy of the ketunia-fraGtinn.qvar aluvug na
sfforded ¢ycloeucalenone (1Y), m.p. 80 -80.5 o Which gave

AN OXipgg m.p. ﬂ?5t- ﬂ?EG. The infra-red spectrum of the
ketone showed absorptien peaks at 3050 c#ﬁﬂé {C-K atrcteche

ing of a cyclopropane ring), 4708 cml . (C = O stretehing
of a cyciohaxannng)? and 3010, 1638,888 cny ' (C-H stret-
ching, ¢=€ stretching, and G=K bending of & vinylidene
group). ' _

| Czonolysis of cycloeucalenone -afforded formaldehyde,
lsolated as its dimedone derivative, which confirmed the
presence of a vinylidene group in the aGleculs. Sodiumbo-
rohydride reduction of cycloeucalsnone furnished an alcohol
(II1), m.p. 136°- 13?.1 which gave an acetate, L.De. 110..
The mass spectrum of the alcchol showed a splitting pattem
as indicated hy (ITI), & significant fragment of 97 mass
units is aMserved in the mags spectrum which is euggeatsd
to result from fragmentation at (a). The spectrum of

ergnsterul(5) (IV) shows a %ﬁak due to the lose of the whole




gide chailn, which ig ascounsted far by wakerning Wy N
double bond of the hond attaﬁh;ng the side chain to the
ring system. The production af thelffagmeﬁt of ¢ mass
units in the spectrum of cycloevcalenol would arise, in

a zimilar way, from & eide chain (¥), thermel iesomerization
securing before fragmentation. Appearance of a peak of

167 mass unite due to fragmentation at (b) is in keeping
with the mass spectra of stercids, which lose their side

¢hains plua 42 mags unit.
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No reference apectra are available of cempounds
having a cyclopropane ring as found in cycloeepcalenone,.
However, it is posasible to compare the spectrum of this
compound with a similar type of compound sitostane(a)
(VI). This compound is known to produce an ion of mass

149 ip its spectrum which is attributed %o (VIII).
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Oyclocucalenol would be expected by analogzy to

produce a fragment (IX) of mass 159; a strong iocn of this

-
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mass i3 found in its spectrum. Dehydration ias knowm to

occur in the determination of the mass spectra of many
alcohels, which accounts for fission at (d}.

The N.M.R. spectrum of cycloeucalenol was also in

agreement with the structure (III}. The presence of two
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non-equivalent protons ¢h a c¢yclopropane ring was indicated
by a quartet at 5.5, 10.5, 22, and 26 cps. Thege protons
aré shielded relative to those in dycidartenol (X, R=H;
18,22,32.5, and 36.5 c¢ps.) and cycloartenyl acetate (I,
(X, R=GH3 GD% 18, 22.5, Eﬁg.and ??GB eps}. Neverthaless,
the @ifferences in chemical shift of the two protons and
the coupling constants are very similar (t§v=ﬂ4 CpsS:
J=4 cps).f It would seem, therefore, that N.M.R. can be
used effectively to differentiate cyclopropane triterpenoiﬂs
of the ¢yeloeucalencl and cycloartenol types. The presence
of an egquatorial hydr&x?l group and a vinylidene greup
wag alsv revealed by NH.M.R.

The above physical evidence suggested that the ketornic
component of banana skin wax was cycloeucalenone which had |
previously been prepared by King from cycloewcalencl

isnlated from Eucalypﬁus micrccurys(?z Comparison of the

I.R. spectra of the ketone from banapa skin wax with that
of cycloeucalencne proved this to be the case.

24— methylenecycloartancl (I; R=H) could not be
obtained in a pure state by chromatograpﬁy over alumina
of the alcohol derived from the ester fraction by hydrolysis.
Howewvew., fracticmal crystallization of the acetylated -
alcohol furnished 2d=-methylenegrcloartanyl acetate
(IE R=GH3 C0) m.p. 116*s The infra-red spegtrum of this
cempound showed absorption maximum at 3Q50 ﬁm:1 {C-H

stretching of cyclopropane rimg), 1725 and 1238 cm? ]
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{Ca stretching and &0~ € asynametTic atﬁﬂﬁching-g$ acohatael,
apd 3040, 1638, and 888 emgwﬂ {C=H stretehing, Cﬁﬂrsﬁlﬁﬁﬁép
ing, and C-H bending of a #inylideng group). Mass spectral

" study of the alcohol fraction, after chromatograpby over
aluﬁina? ahowed that the compound wes hetCerogenous and -
corgisted mainly of an alechol haviﬁg a molecular welght

of 440, which is in agreement with that for 24— methylens--
cycleartanol (03,11{520)p together with a small quantity of

a CBD.alanholg poesibly eycloeucalenol (XTI).
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The additional methyl group in this compound muet
be in the nucleus and not in thé side chain a2s shown by
the ﬁresence of a fragment of mass 173 in the mass spectrum.
This corresponds to the fragment of mass 159 in the masg
spectTum of cycloeucalenol, previously discussed, plus
an additional methyl group. Fragments of mass 97 and 127
found in therspectrum of cycloeucalencl and attrihuted to

fission in the side c¢hain, were also observed in the



spectrum of bthis a2lcohiel.

The information cupgested that the aleghel might
poasibly be Euumethylenecyclbartanal? which had previously
been isolated from Rica Bran Oil by Ohta and Shimizu$3)
Confirmation of, this structure was obtalned by preparation
of the dihydro acetateg-mnpn:ﬁ21‘m12é9and comparison of
the infra-red spectrum of the unsaturated acetate with a
gample of 24-methylenecycloartanyl acetate provided by
Dr. Ohta. J

. The above work has stimulated the author te investigate
the chemicpl constituents of the Thai banana plant.
The presence of large quantities of isolatable sterolds in
the wax of a Thai banana could be of economic importance
to Thailand, as these compounds could be used in the
- manufecture of sterocids of pharmaceutical interest., It 1is

-'for thia reagon that the auther bhas under taken the present

work,
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