CHAPTER /ILL.

EXPERIMENTAL

I; Alumina for column chromatography

In all cases Mecrek®s aluminium oxide, active and
neutral has been used for the preparation of alumina
columne for chrematography.’

II. Alumina for thin layer chromotography

Kerck's reagent aluminium oxide G was used throughout
for the preparation of thin layers of alumina.

IIT. Silica gel for column chromatography

Silica gel used in this work was Riedel de Hann

Yemsthar 0,08 mm,

IV, Infra-.rcd spectra

The infra-red spectra of all compounds havc bean
determined as nujol mulls on o Perkin Elmer Infra-cord
Medel 137 E unless otherwise indicotaed.

V. Lictermann~Berchard test

A few drops of acetic anﬂydride and one drop of
sulphuric acid were added to a solution of a2 few crystals ..
of the compound to be tested in a small volume of chloroform.
The production of a coleour after a few minutoes indicated
the prcschéc of sterecids or triterpenoids.

'¥T, Thin layer chromatography

Thin layers of adsorbant were prepared in the
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following manner; the thickness of each coating was not
determined. A mixture of alumina {20 g.) and water (40 ml?)
was stirred until it became viscous, then it was applied
to glass plates (20 X 20 ¢m.) using a Desaga spreader.
After being dried at rcom temperature for cne hour, the
Plates were activated at ﬂEE. for 30 minutes, cooled and
stored in a desiccator amtil required for use. Two lines
were described on each plate, one 2 cm. from one edge and
parallel to it, which we shall refer to as the base line,
and the other 10 cm. above this line and parallel to it,
the upper line. The compounds {about 500 pg.) to be
examined in soclvent were applied as small spéts cnr the
baso line of a plate at 4 c¢m. interval and, affer the
solvent had evaporated, the plate was placed in a glass
tenk filled to a deptk of 1 cm. with the eluting solvent
and the tank covered with a glass cover. The eluting
sc¢lvent immediately began to c¢limb up the Prlate at a fast
rate which gradually became slower as the distance between
the solvent front and the base line increased. The time
taken for the solvent front to reach the upper line wvaried
according to the solvents used; times between 20 end 45
minutes were generally encountered. When the solvent fronf
had reached the upper line, the pPlate was removed from the
tank, the golvent aliowed .bo evapcrate, and the plate

sprayed with a sultable Teagent to reveal the compounds.
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EXPERTMENTAL (Continued)

PART A. THE LEAF WAX OF THAT BANANA PLAKNT

I. Extraction of banané leaves
Banana leaves (930 g.)}, previously dried in the sun
for a few days and then in an oven at EDDG, were éxhaustively
extracted with light petroleum in a Soxhlet extractor.
A wax (51 é.) was precipitated from the petrol extract
when cooled, and this — separated from the petroi soluble
wax by decanting and centrifuging. Evaporation of the
petrol soluble fraction in a rotatory evaporatar afforded

a wax (5’1 E-)n

1. Constituents of the petrol inscoluble wax

1-1. BSaponification of the petrol ineeluble wax

To a solution of the petrol inscluble wax (51 g.)
in benzene (500 ml.) was added pctassiﬁm hydroxide (25 g.)
in methanel. {250 ml.), and the mixture was heated under
reflux en a water bath for 8 hours. Tho resulting sclution
Was comecentrated to a soall volung in = rotatory evaporator,
and then transfered to an evaporating basin heated on a
water bath for the removal of the remaining =olvent. A&
801id remained after removﬁl of all the solvent, which
was ground to a fine powder with a spatula after adding

some anhydrous sodium sulphate, and transfered to a thimble
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contained in a Soxhlet axtyaetorn The solid was extracted

continuously with ether until no more colour was removed.

Evaporation of the ether:furnished the unsaponifiable

matter (5.2g.) ag a wax,

f

ﬂ—Eﬁch:cmatogrqghy,cf the unsaponifiable matter

The wax {5.2g.) was adgorbed on alumina (18Cg.)

from a sclution of chloroform and benzene.

colunmn was carried out as shown in™Table TI.

Elution o
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TABLE I
- \ s — .
Eluant | Number of m.p. of { Liebermanns
ST ¢ mlafrac- compound | . Burchard  |[Remarks
tions collected ‘C Test
g
Petroleunether 16 B2=-83 negative Possibly
20 % Chloroform hydrocar-
in Petrol 7 B2-B% negative bon (2.12g)
20 % Chloroform ) Mainly wax
in Petrol 14 . green-—e | with little
browm @—sitosterol
( .B15.)
20 % Chloroform
in Petrol 11 L negative
%0 % Chloroform Dnidentified
| in Petrol’ . 18 o negative (.b4g.)




TABLE I {Continued)
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Eluant Number of O.p. of
50 ml.frac. compound
tions ecollected *C
30 % Chloroform |
in Petrol Vi -
B0 % Chloroforn
in Petrocl I i -
{ i
) !
3 i
L-_3-Ghloroform 11 - ]
i
i |
. r | '
! — U R _ !

Libexrpgnn-
Burchard
Tegt

Zreen——— i

brown

Zroen -

brawn

gregn——sos

brown

Remarks

Toasibly
steroidal

fraction

{.ﬂgaa)

geroidal
fraction

(tEE-)

Sterocidal

fraction

(1.%5g.)

Total steroidal rracbicas in tha insolubls wax wags 2.552,

Za

Constituents of the petrol soluble wax

2-1. Saponification of the petrol soluble wax

To a soltution ‘of the potvol soiuble wéx“f51gf)uin
benzene (1 litre) was added potassium hydroxide (100g.)

© 1n methanel (7 litre), and the mixture was heated under
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reflux on a waterhath for 8 hours. The resulting solution
was acncentrated to a small volume in a rotatory evaporator,
and then tranafered to an evaporating basin heated on a
water bath for the removal of the remaining solvent. A
s0lid remained after removal of all the solwvent, which

was ground to a fine powder with a spatula after adding

some anhydrous sodium sulphate andltfansfered to a thimble
contained in a Soxhlet extractor. The solidwas extracted:
continuously with ether until no more colpuv was removed.
Evaporation of the ether furnished the unsaponifiable

metter {30g.) as a wax.

2=-2. Chromatography of the unsaponifiable matter.

The unsaponifiable matter (30g. ) ﬁas di ssolved.
in benzene {100 ml.) and adsorved on silica gel (1 kxg.).

Elution of the column was carried out as shown in Table II.



TABLE IT

230

Fumber of 41. ' m.p. of [Libermann-; E
’ . 1
Eluant fractions col- i compound iBurchard 1' Hemarks |
! :
lected | 7 i Test |
_ i |
i 1 '
i |
1 { !I
Petroleunm I E
i I
' | .
ether 1 - - Hothing
Fet : — -
etreoleum ether 1 ell ovre—its Hydrocan—
- jprowll hon
20 % Benzene !yE].lOW'-—E:’ Hydrocar-
in retrol 1 -
‘brovm bon
50 % Beznzene yellow——eat ?ydroc&r4
9 : I
in Petrol 1 i < Jbrowmn ‘* bon '
| | r |
80 % Lenrensc } Jellcw——ﬁwl TR 00w -
I h 1
in Foeihool 1 E - brovm ' von !
E i -‘
Jenszane b } - yellovi—ea ' Iiydrocapr-
: I !
| f browi R Vo j
=. | ' ?
20 % Ghlcrnform! E yellawn—ﬂii Hydrocﬁr{
il Surnzone i 1 - ek ale)ise] . how i
! !
[ j F ' l
50 % Chicrolorm 1751 3G _ !
fuer crys— iPosgibly Il
. . tallizaticn] green stercidal
in Benzene E from Chle< | hrown fraction !
refarm apd P (8.21g.) |
metiancl ‘ i
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TABLE II (Continued)

T

w

t kumher of 11, | mip. of ivermann-- .
Eluant ractions col-~ compound urchard Remarks
ected C Test _ :
S - — e . : : . -l
7% % Chlorofo 103-104 i

: after cr35mu$ Possibly
in Benzen _ Z E?ﬁiiizgigﬁé negative (?%gg??l
Chloroform 7 103="104 negative Alcohol

: $

Total hydrocarbon fractions (20.ﬂ3g.} was unidentified,

Each of the above fractions were subjected to thin
loyer chromatograpoy on alumina using 25 % chlorgform in
benzene as the developing solvent and c¢oncentrated sulphurie
ecld as the spray Teagents. Fractions beving similar Ry
value were combired. The compound @h.p, 103‘— 104‘ did not
show a spot under these conditions.

The compound, m.p. 105‘- 104.was recrystallized
several times from benzene until its L.p. remained corstont,

Found C=76.71%, H=12.61%

Cale. for GEDHq_EDE; C=76.37%, H=13.46%

The I.R. spectrum of thig compound is shown in(Fig.I,

P 53). Absorption peaks at 3500-3200 and 1050 em.~! ape



due to a hydroxyl group {polymeric association and C-0
stretéhing)1 2900,2840 znd 1450 cmgﬁqtc methylene stretching

arid bending vibrationg, and at 720 and 710 c:mc"1 Lo the

rocking mode of CHy
The masswspectrum of this compound can bhe found in

the appendix.

2-%. Preparation of the derivatives of the compound

H.p._ 103 - 104

a, Acetylation

Aéetic anhydride (10 drops) was added to the
compound m.p. 403-— 104" (0.2g.) which was dissolved ina
small amount of pyridine. The mixturce was shaken,
stoppered and set aside at room temperature for 24 houre.
Water was added and the acetylated material was filtered
off and washed with water until Iree from pyridime. After
being c¢ried in the air,the acetylated compound (0.16g.)
when crystalliged sevceral times from chloroform and
mecthancl gave amorphous colourless solid m.p. ED‘- 61j

Found C

72.98%, H= 11.70%

It

Calc, for GE,_.LH%D“; C = 72.56%, H=11.6%
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The I.R. spectrum of this compound {Fig,IIﬁP54)
-1 ‘ .
shows maximum absorption at 1725 em? (C=0 stretching),

‘1

1240 cm.' (C-0-C stretching), and at 730 and 720 cp=]

(GHE rocking).

The mass spectrum of this compound can be found in

the appendix.

b. DBenzoylation

The compound m,p. 103o~ 104" (D.Eéo) in a small
quantity of pyridine was treated with benzoyl chloride
(a few drops) and the mixture was shaken, stoppered and
set aside at room temperature fcor 24 hours, Water was
added and the benzoylated material was filtered off,
washed with water until free from pyridine and dried in
the air, ®he benzoylated compound when crystallized
Several times from chloroform and methanol gave amorphous

s0lid m.p. 60 - &1 (0.1%4g.).

Found C=77 . 745, H=9.86%
Calee fur O3,Ho 04 C=78.11%,H=9.42%

Strong peaka.in the I.R. spectrum of this cop-
pound (see Fig, III, P 55) at 1725 om: |, 1238 and 1125 omll,
718 and 685 cml'; 710 and 693 cm. are due to C=0 and
C-0-C streteching vibrations of a benzoyl group, moncsub=

stituted benzene and CH2 rocking respectively.

The mass-spectrum of this compound can be found
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in the appendix.

2-4. Rechromatography of the steroidal fraction.

The fractions obtained from the soluble and
insoluble waxes by column chromatography, which gave a
positive Liebermann — Burchard test (green—sebrown) were
combined to give 10.7%2g., The mixture was adsorbed o=n
alumina (360g.) from chloroform and benzene. Elution of

the column was carried cut as shown in Table IIT.

TAPLE IIX

Tﬂmber of 100 ml, [Lliebermanti-
Fluant Remarks
fractiom@ collected jBurchard Yest

2% Chloroform

in Benzcne 4 - Nothing

"% Chloroform

in Benzene 12 green —e-browvmn Possibly mixture

75% Chloroform

in Benzene 4 green —ebrown Mixture

Chloroform 5 green-—ebrown lixture
:
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The fourth and largest fracbion eluted by S0 %
chloroform in benzene furnished needles (0.28g.) m.p.

135 - 136 which was unchsnged when mixed with P-sitosterol,
efter crystallized several times frow chloroform and methanol.

Found C=8%.70%,H=12.11%

Cele. for G2935D0;G253‘99%,H=ﬂ2o15%

The 1I:.H. spectrum Of this compound shows atrong
absorption nt 3400-3200 cm.” {polyoeric OQH), 4050 ca.™"
(equatorial, secondary e¢yclic alcohol), which are indentical
in all respects with that of B-sitosterol (see Fig. IV &

v, P 5% & 57). |

This compound gave a blue colour which rapidly
changed to green and later turned to brown in the
Liebermann=-Burchard Gest. 4 similar result was obtained
with P-sitosterocl. The welting point of this cnmpouﬁd wag

undepressed when admixed with P-sitosterol.

2=5. Preparation DI_E—sitosteryl acetate

Acetic anhydride (10 drops) was added to the
compound wW.p. ﬂ55'- 156‘ {(0.2g.} diséolved in a small
quantity of pyridice. The mixtur: was sheken, stoppered
and set aside at room Ltewpernture for 24 hours. Water was.
added and the acetylated material was filtered off and
washed with water until free from pyridicme. A&fter being

dried in the air ,the acetylated cowmpound {(.15g.) was

V163 55401
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crystalllzed several times from chloroform and methanol to
give needles, m.p. 125 - 12?, which was undepregsed on "ad-
mixture with an authentic sample of B-sitosteryl acetate.

Found | C=81.10% ,H=11 . 3%

Cale. for 031 520 C=81,52% H=11 . 4 8%

I.R. spectrum of this compound {see Fig. VI,
P 58) shows maximum ebsorpbions at 1725 omT] (C=0 stret-
ching),'énd is identical with that of B-sitosteryl acetatsz
{Fig. VII, P 59).

The remeining fractions were separated into
two parts, fractions having Liebermann - Burchard test
(green «= brown) which shall be refered  to as (i) and those
showing Liebermann -~ Burchard teat (light green-e-brown)

which shall be refered to as (B)-.

2-6. Acetylation of (4)

Acetic anhydride (Zuml.) was added to o solution
5f A (6.5 g.) in pyridine (Swl.). The mixbure was shaken,
stoppered and st aside at room temperature for 24 hours,
Addition of water afiorded a solid which was filtered off
aud washed with water until free f:oum pyridine. After
seing dried in the air, the mixture of acetate (5.9g.)
was adsorbed on alumina (180g.) from petroleum ether and
benzene., Elubticn of the column wae cerried out as shown

in Table IV.



TABLE IV
Humber of Licbhbermann-—
Eluant 100ml . frac-— Purchard Ecemariks
Tiocns colleoothed, vest
— ’ = T L
60% Benzens inl
Pet. cther 5 - Nothing
70% Benzenz in ETREN — &= When crystallizod
o several times from
Pet. ctacr E brown chloroform and methanol
_ . _ a small guantity of
80% Benzene in green ¢ P-sitosteryl acctate
m'pi ‘125." ’12'?. WHE
Fot. ether 18 brown obtained together with
mixture which could not
90% Benzene in grecn —e bp scparated by
erystallizations.
Fet. other 10 brown
Benzene 12 frecn —e
browmn
:
1
2-7+ Acetylation of (B)

To a solution of B (1.6 g.) in small quantity

of pyridinc, acctic anhydride (1 pml.) was added, then the

‘mixturc was shakon, stopperced and sct aside at room

temperature fo

r 24 hours.

Water was added and the acotylated

material was filtered off and washed with water until froe



fres pFridine. 4LI%er being dried in the 2ir; ihe acetye
lated compound {T1.12.) was crystollised =ovorel Simen fvom
chlorafezn and nothanel. Phig foiied 4o give a siaxle

SUROERS,
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PART B, THE SKIN WAX OF THAT BANANA PLANT

1I. Extraction of banana skins

" Banana skimg (1926g. ), previously driecd in the
pun for a few days and then in an oven at ED°C$ WeIr'e eX-
tracted with petroleum ether (b.p. 55q— ?Da}'in a Boxhlet
axtractor. Evaporation of petroleum ether in a rotatory

avaporator afforded = wax (115g.7,

1. Constituents of the waXx

Methanol (200 ml,) was 2radually added to a
solution of the wax (115g.) in hot chlioroform {150 ml.),and
the contentsof the flask were allowed to cool to :oom
temperaturc. The powdery white solid (10g.) m.p. ?5-— ?B:
which separated was filtered off and the mother liguor

was evaporated Gto dryness. This afforded an oil (100g.),

1-%. Chromatography of the solid
‘the soiid (10g.), w.p. ?5°~ ?B: wae adsorbed
ar alumina {30Cg.) from z solulion of peteroleum ethev
- and benzene. Eluhion of the calumn was carried out as

shown in Table V.



TABLE W
T — Wumber of Iebermannd i T
Eluant I fractions Burchard Renarks
collected test
Pet. ether 5 nagative
25% Benzene in |
Pet, ether 3 negative i
i
508 Benzene it These fractions
Pet. ether 5 negative afforded the ester
75% Benzene id (6g.)
Pet. ether 5 negative
75% Benzene id
| Pet. ether o yellow —» These fractions
browm were not investigated.
They consisted of a
Benzene 5 yellow —»!| mixture of steroids
browm which would not
crystallized.

Crystallizoation of the first sixteen fractionsg
from methancol and chloroform furnished the ester as
“glistening plate, m.p. 79 - 80 (6@.).

Found ' C=81.84%,H=13,72%

Calc, for 052H70402; G=32-05%1H=13.??%

The I.R. spectrum of this ester (see Fig. VIII,
P60 showsV max at 4750 om:| are due to C=0 gtretehing,

at 735 and 720 emo! to the methylene rocking mode.
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The mass spectrum of this compound can be found

in the appendix.

1-2. Hydreolysis of the ester

A solution of 10 % ethanolic KOH (40 ml.) was
added to the ester (2g.); and the mixture was heated under
reflux on a water bath for 4 hours. Evaporation of the
; ethanol gave a solid, which was transfered teo a thimble
contained in a Soxhlet extractor and extracted.continuously

with ether for 24 hours. Evaporation of the ether furnished
Ian aicohol {1.15g.), which when crystallized several times

Ifrom benzene afforded an anorphcus selid m.o. 79 - BO,

Found Ca81o5%,H=’iﬂo"19ﬁ5
Calc. for CEEH54D; C=81,59% d=14,22%

Strong peaks in the I.R. spectrum of this
coripound {see Fig. 1Z, P64 ) at F00-3300 and 1050 cm:q;
2940,1464 and 1455'cm:q; 725 and ?15_cm71; are due to O-H
and C-0 stretching, stretching and bending vibrations of
GHE and U-GH§ grouping, aﬁi {OHE}H roczing respectively,

) Acidificetion of the s50lid which remained in
the thimble after 4he extraction of the aicohol afferded an
impure acid (0.320g.). Irystallization of this acid several
times from chloreform and methanol furnished an amorphous

s01id, m.p. 79 - 80,
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Calc. Tor GEEHBEDEE G=?B¢?E%,H=‘15$21%

The I.R. spectrum of this ncid (see Fig. XI,
P 63) shows maximum absorption at 3400, 2700 and 1690 cmy
(OH and CO stretching of a COLH); 2900 and 2835 cml’,

1460 cm.", (CH, stretching and bending vibrations); 1420 cm=
(GHQ adjacent to GDEH}; 920 cm:q (OH out of plane bending

of acid dimer); 720 and 710 cm> (CH, rocking).

1-3. Acetylation of the alcohol

Acetic anhydride (10 drops) was added to the
aleohel (0.2g.) in pyridine, the mixture wag shaken,
stoppered and set aside at room temperature for 24 hours.
Addition of water afforded a golid which was filtered off
and washed with water untll free from pyridine. After
being dried in the air, the acetate (0.15g.) was erystallized
several times from ﬁetroleum ether to give an amorphous
201id m.p. 60 - 61,

Found C=79.51% ,FE=13,20%

Calc. for C’EBHSEOL‘ C=79.18%,H=13,28%

The I.R. spectrum of this compound is shown in
(Fig. X,P 63). The absorption peaks at 172% cqu, 12%8 emT
are due to C=0 and C~(~C asymmetic atretching of acetate,
at 732 and 722 cm?) to methylene rocking.
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1=4. Ereparation of the amide’

Redistilled thionyl chloride (1 ml.) was added
to the acid (0.2g.), the mixture was shaken and then heated
under reflux on a water bath for 3 hours. The excess of
thicnyl chloride was removed by distillatlon, cold ammonia
solution was added and the mixture was warmed on a water
bath. The amide (0.12g.) produced was filltered off and
crystallized several times from dilute alcohol to Zive an

grorphous selid m.p. 108 = 1089 _

Found C=79.00% ,He1%,6%% M=%, 734

Cale. for DEEH550H; C=78.92% ,H=13%,50% ,N= 3 . 54%

The I,R. spectrum of the amide shows strong
reaks at 3380 and 3180 v::.m."‘t {free NH stretching vibra-~
tions), 2900 and 2840 em.™ (CH, stretching vibrations),
1633 c:m.'1 (C=0 stretching asscciated primary amide),-
1460 and 1410 em.” ) (CH, bending adjacent to amide), and
710 cm,” (CH, rocking),{see Fig. XIL,P 6u4}.

2. Constituents of the oil

2=-1, Chromatography of the oil

The o0il (100g.) was adacrbed on silica gel
(1% kg.) from a solution of petroleum ether {500 ml. Y.

Elution of the column was carried cut as shown in Table VI.



TABLE VI
j {  Mumber of ELiebermann—l
! Eluant 500ml. frac- Burchard Remarks
tions collected test i 1
i 4% Benzene in
i
i Pet. ether & - nothing
|60% Benzene in vellowish These [ractions
: gen fluon= j should be refered to
Pet. ether & rascence —e | below as x {29g.)
yellow —a
' brown i
8% Benzene in Tellow =@
Pet, ether 4 brown Fot investigated i
further { &f.¥ g.)
Benzene 2 yellow —= mot investigated
brown further (4.58.)
iEO% Chloroform| ¥11lo0W
in Benzene 6 brown Not investigated
(13.68.) !
0% Chloroform { sligbtky |
preen —myel=] Not investigated i
in Benzene 6 1 OT7 ——a-hT OWD (2.5g.)
[60% Chloroforml vellow—e |
in Benzene =) brown Not investigated
_ ("1 -EEC)
3% Chloroform yellow =e=i
in Benzenc = brown Not investigated
Chloroform 8 yellow —&x| Hot investigated
' brovm {10.5g.)
KMethanol 8 Not investigated

1 ¥yellow —we
'+ brown

(11.28.)

R —

-,
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2-2. Baponificntion of the mixture X

Hlxturs X (29g.) was saponified using potassium
hyiroride (30z.) in methanol (300ml.). The reaction
uinture was heated under reflux on ﬁ water bath for 5
hours,; and the methanol removed by evaporating to a small
velume in a rotatouy evaporator followed by heating in
an evaporating basin on a water bath for the removal of
21l the remaining solvent, 4 solid rerained after removal
of all the solvont, vhich was ground to a2 fine powder
w1%h a spatula aftcr adding some anhydrcus sodium sulphate,
ang trapsfer:d t¢ 2 thimble contatned in 2 Soxhlet
extractor. The solid was continuously oxtracted with
ether until no morc colour was removed. Evaporation of
“ne ether furnished the unsaponifiable matter (1§gf)

A5 O WAXa.

=%, Acetvlztion of thao unzaponifizble motter

Acetic anhydride (10ml.) was added to the
waX (13@.) in pyvridice (30ml.), and mixture was heated
urder reflux on 2 water bath for 6 hours, water zdded
and the mixture cooled. The mixture was transfered to
a4 scparatory funnel (11,), sedium hydroxide solution
wag added to dccompose the exceas of acetic anhydride and
to ncutralize the acetie acid produced, and the resulting
nixture extracted with ether. The ethereal solution

was washed gevercl times with hydrochlorie acid to Tanove
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_the pyridine whioh remained, then with brine and dried

over anhydrous sodium sulphate.

furnished a way (10.8g.).

Evaparation of the ether

24, Chromatography of the steroidal acetate

The, mixture of acetate (10.8g.) were adsorbed

on alumina (350g.) from a solution of 30 % benzene in pe-~

trol (40Cml.).

shown in Table VII.

TABLE VII

Elution of the colunn was carried out aa

Eluent

500nml.
ticns collected
]

Mumber of
frac-

Lie¢bermann—
Baorchard
test

Renmarks

E¥ Benzene

irn Petrol

5% Benzcne

in Petrol

755 Benzene
in Petrol

Benzene

s

f

>

vellowish green
fluorescence ——w
Fell oW —wbrown

- y¥ellow —«brown ]

yellow —» brown

v
¥2llow -sbrown

Shall e refered

to as Y (5.2g.)

Not investigated

any further

EV — o e e




2-5.

Recaromatography of Y

47

Mixture Y (5.2g.) was adsorbed on alumina

(200g.) from a solution of benzene and petroleun ether,

Eiution of the column wae carried out ns shown in Table VIIT,

TABLE VIIT

Eluant

:
A

Houber of
S0l frace-
P tions collecte

Liebermanﬂﬁ E
Burchard
test

A ¥

Remnarks

20¢% Benzene

20% Penzend

_in Petrol:
2% Benzene
in Petrol ..

3% HBenzene

in Petrol.: .. .

oy

tin Petrol. .

ek abale o

in

I

yellowish green
Cluorescente —o
vellow —= brovwn ﬁn

Yellow -= browa |y

¥21F ow —= Lrowm }

yellowuqabrown1/

Waz' which would

noet crystnllige

Crystallization from
chloroforn and methp-
ol affeorded E#—mEth -
enecyclioartanyl
f acetats.,

The fourth, Iifth and sixth fractions eluted

by 20% bvenzene in petroleuna ether furnished 24~-nethylene-

cycloartonyl acetate as needles, (.25gz.) m.p. 115 - ﬂﬂﬁo

when erystallized several times from chloroforn and methanol .
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Preparative layer chromatography of
Eﬁ—methiléneezploartqul_apetatq

Thick layers of adsorbent were prepared in the foi-
Iowing manners; thé thickness of eech coating was adjusted
to 2 mmn, 4 mixture of Merck standardized aluminium oxide
(160g. ), aluminium oxide G (40g.) and water (160 ml.) was
shaken in e stoppered bottle until it was thoroughly mixed.
The slurry was poured into the trough of a Cameg spreader,
and glass plates (20 X 20 cm.)} were passed slowly under
the trough until they were coated with adsorbemt. After
teing dried for one hour at room temperature, the plates
were activated for 3 hours at 110.w 120-, cooled and stored
in a desiccator until required for usc.

Two lines were deseribed on each plate, one 2 cm.
from one edge and parallel to it, which we shall refer %o
as the bese line, and the other (the upper line) 15 cm,
above this line and parallel to it, The mixture of ace-
tate obtained from the aluminium oxide column {about
250 mg.) dissolved in c¢hloroform (2 ml.) were applied as
a streak on the base line of the plate and, after the sol-
vent had evaparated, the plated was placed in a glasa tank
filled to a depth of 1 cm, with benzene / light petroleum
{1:5), and the tank covered with a glass cover, When the
solvent front had reached the upper line, about 45 mimutes

was required for this operation, the plate was removed
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from the tank, the solvent allowed to evaporate, and the
plate sprayed with morin. Several bands wore abserved
when the plate was viewed by U.V. 1light at wavelength 254
or 350 mu. However, complete separation of the band
was not achieved after only one run; and so0 the plate was
subjected to two further runs. Five bands, irzelading ome
cn the base line, wore observed when the plate was vicwed
- under U.V, light of wavelength 254 or 350 mpr. These bands
were removed separately from the Plate, ground to a fine
povider, poured into a chromatcgraphichﬂﬂlmnnfaﬁdﬂﬁﬂh$E¢
quickly with ether / methanol (1:41). Evaporation of each
fraction under reduced pressure ylelded a s¢0lid, which
was digsolved in 2o smAll quantity of chlorcform, and cne
drop of thie solution applied as a2 spot to a thin layer
of aluminium oxide. Elution of the layer with benzene /
light petroleum (1:5) followed by detection of the spots
with morin showed that only the upper band was nearly
pure. Crystallization of the solid from this band fron
chloroform and methanol furnished a very small quantity
of E#—methylenecyclﬁartanyl acetate m.p. ﬂ15‘— 116: Rechro~
natography and recrystallization of the 50lids from the

other bands did not afford pure material,

Thin layer chromatography of B-sitosterol

ﬁ;aitoaterni ocbtalned from banana leaf wax was dissolved
in a amall quantity of chloroform .and applied ns a spot to

8 thin layer of Merck sgilica gel G. The plato was developed
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four times with chloroform/light petroleum (1:1), the
solvent Being allowed to evaﬁnréte from the layer between
gach eluticn. Five spobs were observed on bhe plate after
it had been sprayed with 29?-dichloroflgorescene, the most
intense sSpot being due G0 Bwsitosterol; which was the second
spot from the top; as shown by comparisom wibth cowmercial

B-altosterol.

.- Preparabtive layer chromatography of Bmsibosterol

4 wixture of Merck silica gel lessthan 0.08 mm. (200g.)
and water (350ml.) was shaken in a sbtoppered bottle until
it was thoroughly mixecd, and the resultipg slurry was poured
into the trough of a Desage spreader. The gate of the
spreader was adjusteld to 2 wm., and a glass plate (20 X 20
X 0.3 cn.) was coated with the slurry by passing the spreader
over it. The resulting layer was allowed to dry overnight
and then activated by heating it in an oven for ome hour at
110: After being cooled, & aglution of the B-sitostercol
{20wg. )} in chloroform {1wl.} was applied 2a a streak on the
base line of the plate. Developmenbt of the layer 5 btimes
with pebtroleum/chloroforo {(1:1) resulted in bthe seperation
of the mixbture into geveral bands, as shown by spraying the
layer with 2,7-dichloreflucrescene and viewing it under U.V.
light. The second band, which contained P=-sibosbterol, was.
removed from the plabe, ground to a fine powder, poured into
a chromatographic column and elubted quickly with ether.
Evaporation of this fraction afforded P-sitosterol m.p. 155'- 155.
[dJD?D ~ 7.6 (c=1.78; CHGlE} when crystallized saveral

bimes from chloroform and methanol.
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