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Anoxa the cucurbitacecus plants native to South Africa, Cucwimis
wmyrtocarpus has frequently been proved to be the cause of losses of
stock and . africanus, though less polsonous, has heen shown to
exert similar effects. 'The plants enjoy a wide distribution, often
growing on the open veld, but more usually frequenting cullivated
Sml such as mealie pldntdhons, where C. myriocarpus = a common
weed, After {he harvesting of the mealie crop, stock animals are
often turned into the pastures to graze the stubble and 1t 1s under
these circumstances that most cases of Cucuinis poisoning occur. The
toxic principle appears to be confined ) the juicy pulp of the ripe
fraits. (. myriocarpus occurs also in Australi~ where it 15 recog-
nised as a stock-poisoning plavt (Dept. Agric. . Australia, 192()),
and is known popularly by the name of *° paddy-melon >, Seddon
(1930) reports that animals may develop an abnormal craving for the
plant (depraved appetite) and may suffer from blindness as a result
of chronic poisoning. In Africa, several members of the genus
figure i native medicine lore, Dragendortt (1838) citing tho use of
C. myriocarpus by the kaffirs as a  urgative, whilst att and
Breyer-Brandwyk (1932) mention its use by the Sutos (Sute name
monyaku) and Kwena and Chuana pe~—les (under. the name thlare-
sa-mpja) as a drastic purgative whi  has been known to cause
deaths through overdosage. (. africanus is used vy the Xosa witch-
doctors as an emetic charm and as a hydrogogue cathartic in dropsical
affections (Xosa name u Thangazana). According to Atkinson (1887),
who made one of the first chemical studies of ('. wmyriocarpus (see
also Bayley 188(), the natives warm the fruits before administering
them, a procedure which lessens their toxicity. Tn a more recent
study, Quin (1928) found an amorphous, extremely bitter f~xic sub-
stance 1n the fruits of (. myriocarpus and . africanus. s phar-
macological effects were fairly fully reported. Apart from the fact
that his preparations were free from nitrogen and non-glucosidal in
character, Quin did not advance further evidence for the purity of
his product nor of its chemical composition.
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ISOLATION O TOXIC PRINCIPLES OF 77 CUCUMIS AFRICANUS ”‘ 1T,

BOTANIG/

Cucunus africanus.  Common names: Wild cucumber; wilde
komkommer; agurkie. Nat. Herb. . 11287

The following is adapted from the ' I'lora (apensis = (Harvey
and Sonder 1894 : Vol. 2: p. 495).

Cucupils  africapus  aerial  perts annual,  green, prostrate,
scabrous everywhere:; hranches angr te; leaves deeply 3 or d-lobed
lobes entive or sublobed, denticulate, as well as the sinus rotundate,
middle lobe obovate, longer than the lateral omes: ovary oblong,
muricate-echinate, on a slender peduncle; pepo ovoid, densely beset
with =hort, but sharp spines.

Two varieties are then distinguished aceording 1o whether the
leaves are mostly (rilobed or H-lobed,

Stemr much branched,  T.eaves on Jongish petioles, 1n var. o
11=1% 1neh long, 1-1) inch wide, the upper smaller: in var, 8 1121
mches long, and very similar to those of (/. angurie, l.. Male
flowers tascicled, very small, much shorter than the hispid petiole:
female Howers on longer peduncles.  Ifruit 13 inch long, § or nearly
1 inch broad. S])ines R lines long: the vipe fruit sometimes denudate
or only tubercled by the remaining base of the spinex. Seeds nearly
2 Lines long.

The material used in the present investigation was collected 1in
D from the Transvaal Tniversity (‘ollege Experimental FFarm and
i part in the grounds of the laboratory at Onderstepoort.  The
plants corresponded very closely to the botanical deseription quoted
above.

Cuciuomis  myriocarpus Nawd.  cmend. Schweikerdt (Plate 1)
Nut. Herh. No. 11405, (ommon names: Wild cucumber: hitter
apple, bitterappel ; gifappel.

The material used was oblained from the farm *° Overdene
P00 Shabberts, Cape Province.

During the course of the investigation o Further supply of
Cucwmis fruits was received from o farm * Zuurvlakte 7 Aliwal
North, Cape Provinee, but since there appeared to be some ditferences
in appearance between these and the material from Slabberts, seeds
of each were sown in the Poison Garden at the Laboratory and the
mature plants referred to the Division of Plant Industry. Pretoria.
As a result, the description of the species Cwcumis myriocarpus has
been amended and a new species Cucumis leptodermis, Schweickerdt,
distinguished by Schweickerdt (1933) who gives a full description of
the plants.

The plant coming from Aliwal North upon which the chemical
investigations recor ded below have heen carried ouf is thus Cucwmis

leptodermis Schweickerdt (Plate IT) Nat. Herh. No. 11418,









C. RIMINGTON.

CHEMICAL EX/ INATI i
“CcuUC

Feeding tests with fruits of both Cwcuniis myriocarpus, Cuciomis
leptodermis and Cucwmis africanus confirmed the findings of Quin
(1928) that toxicity 1s confined to the juicy pulp of the fruit
characterised by its exceedingly bitter taste, the seeds and 1ind
causing no il effects.

Isolation of the toxic principle was accomplished in the follow-
mg manner: The vipe fruits (quantities of 5 to 6 kilos were handled
at a fime) were subjected to pressure in a heavy, hand-operated press,
the viscnd, greenish juice heing collected (31 1o 4 litres from 6 kilos).
Basic lead acetale solution was added, whilst vigorously stirring,
until no further precipitate formed. when the Liguid was filtered off
under suction by means of large Biichner funnels.  To the clarvified
Juice, sodium carbonate solution was ithen added in amount slightly
more than sufficient to precipitate all the lead as carbonate. After
filtration, the pale straw-coloured filtrate was shaken repeatedly with
chloroform. extraction being continued until the main liquid was
practically devoid of bitter taste. [{ was found to be imperative
that the solution, once having bheen alkalinised by sodium carbonate,
should be shaken with chloroform within a few hours otherwise the
vield of ** cucumin *7 is considerably lessened. On one occasion ihe
solution was left standing in the laboratory for two davs hefore
extraction and in this case the vield dvopped by nearly 50 per cent.

The c¢hloroform  extract, which = quite  colourless,  was
dehydrated (12-16 howrs duration) by the addition of some lumps of
caletum  chloride and  then filtered. Tt was then poured with
vigorous stirring into 35 volumes of petroleum ether (B.12. 40-60°)
which had been chilled to about 5° . The volunminous white
precipitate rapidly settled allowing the greater part of the super-
natant liguid to be decanted, atter whiclh separation was completed
on the cenivifuge. After one washing with petroleum ether, the
toxic material was dried over calcium chloride and paraffin wax in
rapidly exhausted desiecators.  As so obtained, 1t formed a very fine
snow-white amorphous powder, odourless, but with an intensely bitter
taste and Irritating action upon the tissues of the nose and throat.
(tare should be exercised when handling it, since unpleasant thoracic
symptoms were more than once experienced by the preseunt writer, in
addition to soreness of the eyes and throat, when particles of 1ts
dnst were aceidentally inhaled.

The supernatant liquid and centrifugates were combined,
petrolenm ether added up to about 4 volumes, in all. 1o 1 volume of
original chloroform extract, 1he mixture filtered and set aside in
stoppered hottles.  Tn the case of the Cucumis leptodermis fruits, a
further toxic substance crystallised out from the petrolemm ether:
chloroform mixture during the conrse « 24 to 43 hours, but 1 no
instance could any trace of 1his substance be isolated from the fruits
of elther of the other fwo speciex.

Before the presence of this second toxic substance was
appreciated, petroleum ether was generally added 1n  amount
sufficient to produce complete precipitation of the easily precipitable
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The same amorphous principle was obtained from Cucumis
leptodermis, Cucumis myriocarpus and from Cucumis africanus for
which reason the name Cwcumin is proposed for this substance.
Although all attempts to induce it to crystallise have so far met with
failure, there is very sirong evidence for consideri»« it to be a single,
pure substance. This evidence is presented in e following para-
graphs, wherein the determination of the physical constants of
Cucumin 1s described.

A. Constaney of Composition of < Cucumin *°

Llementary micro-analysis® of different preparations after dryving
in vacuo over P,0; and petrolewmm wax, revealed a ¢ tancy of com-
position as is shown byv the following figures:—

Source of material. ‘ C 9. H %.

Cucumis africanus, T.C.C. farm................... 6361 8-00
Cucumis myriocarpus, Lab. poison garden.......... 63 -64 i 8-52
Cucumes myriocarpus, Slabberts.............. L. 64-02 | 8-00
Cucwmis leptodermis, Aliwal North, Lot No. 5...... 63 -63 : 8-44
Cucumis leptodermis, Aliwal North, Lot No. 10..... 63-67 ; 7%
Mean..ooe e i 6371 i 8-16

The molecular formula C,;H,,0, requires........ .. } 63-72 | 703

B. Molecular Weight.

Since the substance suffers decomposition when heated above
110°© the method of Rast, used in determining the molecular com-
plexity of the crystalline toxic principle (see later) is not in this case
applicable. Barger’s vapour tension method was, however, success-
fully employed. Solutions of azobenzol (Merck) as comparison
substance and of the amorphous principle were made up in chloroform
in the following proportions, employing small blown glass recepticles,
like miniature flasks with narvow openings, which could be placed
directly upon the balance pan.

(1) Amorphous principle 25-40 mgm. in 0-5 gm. chloroform.
(2) Azobenzol 7-50 mgm. in 0-5 gm. chlorofrom: normality

0-08.

(3) Azobenzol 9-11 mgm. 1n 0-5 gm. chloroform; normality
0-101.

(4) Azobenzol 12-90 mgm. in 0-5 gm. chloroform; normality
0-14.

Several capillary tubes were then filled in the usual manner,
covered by water in a Petri dish, and the size of the droplets read
by means of a travelling microscope. After 18 hours the lengths of
the droplets were again recorded. Trom the figures given below, it
1s clear that the unknown must have had a concentration approxi-
mately equivalent to (-1 Normal. The mnlacular complexity of the
amorphous toxin is thus established as , ,,0,. Such a substance
would have a molecular weight of 5 3, a deci-normal solution
containing 25-42 mgm. in 0-5 gin.

* All microanalyses by Dr. Backeberg, University of the Witwatersrand,
te whom I wish to express my thanks.
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Measurements of Droplets in 77vfermz’ning Molecular “erght of
Cucumin bq/ rger’s Method.

Azobenzol solution 0-08N........................ 0-66 119
( 0-36 1-35
Difference | — 0-30 +— 0-14
» ys O 10IN.. ... | 1.04 | 0-87
1-09 0-85
Difference -+ 0-05 = 002
' ' O-TOIN...... .o i | 0-79 0-60
' 0-88 0-42
Difference ;= 0-09 - 018
N .- O-T0IN....... ! 1-84 0-09
| 1-86 | 0-09

Difference - 0-02 , O
y O-H4N........ . ) 0-34 ; 0-97
] 0-46 3 0-34
Difference ! L 0-12 — 063
s O 14N. ... . 1-38 0-94
‘ 159 | 056
Difference - 0-21 | — 0-38

C. Melting Point.

Cucumin exhibits ne sharp melting point but suffers decom-
position between 111° and 115°. There is mno charring, but the
material foams up owing to the evolution of volatile substances. The
loss in weight was found to be comstant. All preparations behaved
similarly.

D. Optical Actrvity.

This was constant within experimental ervor for all prepara-
tions. Prior to weighing, the miaterial was dried in vacuo in an
Abderhalden apparatus over caleium chloride and parvaffin wax.
Absolute aleohol was used as solvent. The instrument was a triple
field Goertz polarimeter carrying 2 dm. tubes. The following are
two typical examples : —

Wt. substance 0-2000 gm. from Cucumis myriocarpus.
Volume of solution 13 c.c
Rotation observed +1-98°.
..46 = 1 QSX 1%
el gae
= + 64'»{:)0
Wi. substance 0-1000 gm. from Cucumis leptodermis
Volume of solution 13 c.c.
Rotation observed +0-98°
e ]‘?6 = 098 x 13
0-1x2
= +63-69°

The mean value was [a]]2)6 == +(G4-35°

Cucumin 1s easily soluble in chloroform, alcohol. acetone and
pyridine, less so in ethyl acetate and benzene, soluble ith difficulty
in ether and only very sparinglyv soluble in water. Tts solutions are
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neutral; the action of alkalis is recor d later. ; 1s insoluble in
petroleum ether. Both Fehlings solution and ammoniacal silver
nitrate are reduced on warming. Potassium permanganate 1s
energetically decolorised. The only distinctive colour reaction whi
has been observed is that with concentrated sulphuric acid. An
immediate and intense deep cherry-red colour 1s produced v ich
persists 1ndefinitely—the tint becoming gradually more brownish.
With none of the alkaloidal reagents tried was any prec itate pro-
duced. Cucnmin has an intensely bitter taste, still perceptible at a
concentration of 1 in 10,000 (agueous solution) and is highly toxiec.
In the presence of alkali, both bitter taste and toxicity rvapidly
disappear.

Prysicar axp Cuemrcar, Proprrties or THE CRrRysTanLiNve Toxic
Princrere, ¢ Leptodermin .

The crystalline toxic material separating out of the chloroform-
petroleum ether mother liquors after the precipitation of the
amorphous principle was removed by filtration, washe?d with
petroleum ether and dried. Tn this way the bulky, fluffy ag: Hmera-
tions of crystals were reduced to fine felted masses, somewhat
difficult to handle owing to tendency (electrification?) to adhere to
glass rods, the walls of vessels, ete. Microscopical examination
showed the crystals to be exceedingly fine, long needles (see ¥ 1)
which, under lesser magnification were seen {o be grouped in silky
fan-shaped tufis (see Ifig. 2). The material was snow-white in colour
and odourless, further resembling cucumin in its intensely bitter
taste. Recrystallisation presented some difficulty, but was accom-
plished by adding petroleum ether to a dilute chloroform solution
until precipitation commenced, filtering and ~'lowing the filtrate to
stand for a few days in a stoppered vessel. he crvstals formed in
rosettes of exceedingly fine snow-white needles having the same
melting point as the original preparation.

The first few samples which were prepared for micro-analysis
were dried in vacuo at room temperature, over paraffin wax and
caleium chloride, as in the case of encumin, but the analytical
figures were so irregular as to arouse suspicion that. owing to the
peculiar phvsical structure of the material, traces of the solvents,
particularly the higher hoiling fractions of the petroleum ether, were
being retained. Drying was then conducted by heating in an oven
at 105—110° when, 1mmediately, satisfactory rvesults were obtained.

Micro-combustion results afforded the following figures:—

Material % H9,

Sample B10x ... ... ... ... ... ... ... 66-19 775

Sample B 6< ... ... ... ... ... ... ... 6611 7-49

The molecular formula C,,H,,0, reanires 66-12 7-76
The niolecular weight was determine by Rast’s camphor method

Sample C x ... ... ... ... ... ... ... ... .. ... ..... 488

Sample B6x ... ... ... ... ... ... ... .. ... .. .. 486

Sample B10 x ... ... ... ... .. . 4T

(., H,O, requires ... ... ... ... ... ... ... .. ... 490

On account of its occurrence, it is proposed to call this erystal-
line foxic principle “ Leptodermin *’,
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After 6 hours boiling and 45 hours at room temperature a figure
of 3-02 c.c. was obtained as against the theoreticals 3:05 c.c. for 2
lacmne groups.  Aqueous sodium hydroxide gradually dissolved
cucumin at room temperature, 3 equivalents of alkali being
neutralised as determined by back titration. here 1s thus no
evidence for the existence of more than 3 lactone groups in the
cucumin molecule.

It was thought to be of interest to determine whether all these
equivalents of alkali neutralised were bound by the cucumi» or
whether, possibly, one equivalent of carbon dioxide was evolve in
the course of the reaction. For this prrpose the assembly shown in
Fig. 3 was used. To the mixture of : oholic potash and saponified
cucumin, 1 c.c. of N/I0 sulphuric ac was added in excess of that
required to nentralise the potassiumm nydroxide originally present,
the mixture was transferred to the wide-necked flask and the
contents distilled under reduced pressure into a Biichner flask con-
taining 5 c.c. of N/10 sodium hydroxide. A slow stream of air,
purified by II,S0, and soda-lime, was admitted from the capillary.
At the conclusion of the distillation a little CO,-free water was let
in from tbe funnel to carry over the last traces of any volatile acids
present. The contents of the Biichner flask was then back titrated
in the usual way using phenol phthalein and deci-normal sulphuric
acid.  After 16‘(‘01(111)0 the tifration figure, a known excess of acid
was added and a stream of CO,-free air bubbled through the solution
for some hours to remove any CO, present. Sodium hydroxide
solution was then run in until neutrality was reached. The
reliability of the method and apparatus was checked by distilling
dilute acetic acid.

Fig. 3.—Apparatus for determination of volatile acid in alkaline hydrolysis
of cucumin.
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15 c.e. ale. KOH 42 c.e. of approx, 0 acotic acid+6-5 c.e. of
N /10 H,S0, distilled 1nto 9 c.c. « 110 WOl

Neutralised by the acetic acid 206 c.c.
Theory 2-15 c.e.

50-8 mgm. cucumin4 15 c.eo ale. KOIT left overnmight and then

distilled

NaOH (0-09523N) 5 c.c.

Acid (1-0190N) back 3-7 c.e.

Neutralised 1:25 ¢.e. of N, 10

Due to CO, 0-37 ¢.c. of N 10

o Derived from cucumin 087 c.e.

Theory for 1 equivalent of volatile acid 1-00 c.c.

[n o second experiment 50-8 mgm. cucumin were vefluxed for
2 hours with 15 c.co of ale. KOTE and the determination then carried
out as above,

Alkali neutralised by volatile aerd o0 0 140 ¢l
Due 1o CO, o0 o0 0 0 o 0ed0 e

Devived from cucunuin o .0 0 0 0 0 0-90 el
Theory for 1T equivalent .00 .0 .0 0 0.0 1200 c.e,

An attempt wax made to titrate the rexidue left in the reaction
flask, but low values were obtained indicating either that relactoni-
saiion of this portion of the molecule had. in part. taken place, or
that further decomposition had oceurred.

The residue was tested for toxicity in the following manner: 10
mem. cucumin plus 3 c.c. ale. KOH were left overnight at room
temperature, the equivalent quantity of acid necessary to neutralise
ihe KOH added was then introduced and the resulting solvtion of
the de-lactonised {oxin injected iutravenously into a 15 k Hgram
rabbit.  No toxie svmptoms were produced.

Althoueh mild acid hydrolysis of cucumin causes some altera-
tion in the structure of the molecule it would appear that this ix not
of very drastic nature, since the resultant product maintaims to the
full the toxicity of the original cucunuin.  Precisely the same is true
of leptodermin.  50-8& mem. cucumin4 10 c.e. of 96 per cent.
alcohol+H c.e. of N/10 1T ), were refluxed for 6 ours. ack
titration with N /10 NaOH requirved 5-22 c.c. of alkalt indicating no
more than a very slight possible development of acid groups in the

toxin molecule.  After evaporation of most of the aleohol, the
solution was shaken with chloroform and the extracted product
precipitated by addition of petroleum ether. Recovered 43 mom.

of a white amorphous substance in all respecis resembling cucumin.

10 mgm. injected intravenously into a 17 kilogram rabbit killed
the animal in 14 hours with the t{ypical symptoms of cucunmis
polsoning.

Micro-analvsis gave: (' 65-46; H 8-15. Molecular weight 477 ast’s
method).

It had M.DP. 136=137°.
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It of 1nterest to note, parenthetically, that the residue left
after heating cucumin to a temperature of 120° also retains,
undiminished the toxic properties of the original substance and is
vey%' similar in composition to that produced by the mild action of
acids.

Effect of Alkali upon Leptodermin.

Experinments were conducted with the same apparatus as was
used for cucumin and in the same manner. It was found that, as
in the case of cucumin, three equivalents of alkali are neutralised
by leptodermin, and that one equivel~ut of the acid so formed is
volatile but is not carbon dioxide. " e precise nature of is ¢
stituent has not as yet been determined. 49 mgm. of leptodermin
dissolved in 15 c.c. of ale. KO were left in a thermostat at 37°.

The amount of alkali neutralised was 2:92 c.c. N /10

Theory for three equivalents 3-00 c.c.

On distillation 1-05 c.e. of N/10 alkali were neutralised of
which 0-20 c.c. of N/10 alkali were due to CO,

. Derived from leptodermiin 0-75 c.c. of N/10 alkali

Theory for one equivalent 1-00.

~ The difficulty must be emphasised of obtaining absolutely quan-
titative vesults when working with such small quantities 1n a
relatively large apparatus.

Effect of Alkali upon the Residue obtained by Heating at 120°.

Once again it was found that three equivalents of alkali were
neutralised and one equivalent of volatile acid produced. 46-5 mgm.

of the residue, obtained by heating cucumin . 115-120° urtil p~
further loss in weight occurred, was dissolved 1n 15 c.e ale. O
and the solution left for 2 days in a thermostat at 37°. was then

titrated to phenol phthalein by deci-normal sulphurie acid.

M,S0, required=2-38 c.c.
. Neutralised=2-94 c.c.
Theory for 3 lactone groups=3-0 ¢.c.

After distillation of the mixture in the usual way,
1-0 c.c. of N/10 alkali were neutvalised of which
0-1 c.c. of N/10 alkali was due to CO,
-, Derived from the substance 0-90 c.c. of N/10 alkali
Theory for 1 equivalent 1-00 c.c.

Teptodermin when refluxed with dilute sulphuric acid in a
manner similar to that described in th~ case of cucwmnin, yielded a
toxic product apparently identical wi  that afforded by cucumin.

. II. M.P.
Substance derived from Cucumin ... 65-46 8-15 136-137°
Substance derived from Leptodermin GH-44 8-20 137-138°

Micro-methoxyl determinations showed that the CH,0 group is
not present in either cucumin or leptodermin.

Attempts to demonstrate the presence of hy oxyl groups in
these substances by methylation, using diazomethane and ether-
chloroform solutions of cucumin and leptodermin were unsatisfactory.
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No methoxyl groups were introduced. When, however f nylisoc-
vanate was employed, phenylurethanes were »rmed

It is noteworthy, however, that urethane formatinrn does not
take place readily, and it may be recalled that the me ylation of
the hydroxyl group of tubaic acid a decomposition mroduct of

1()’f9n0ne 1s only accomplished wi  great difficulty 1 aker 1928,
1929) whilst according to Clark (1951) tephrosin, though containing
an hydroxyl group, gives extrem -+ poor yields or fails entirely to

form acyl or alkyl derivatives. The action of acetic anh~dride upon
cucumin did not lead to the production of a simple acet: derivative
but to another substance which is being further investigated.

Certain considerations demand that the possibility sho 1 be
entertained that phenylisocyanate reacts with Cucumin and  :pto-
dermin by opening up those same linkages which are attacked by
alkali aund further suggest that the salt-forming groups are phenolic
in character and not carboxylic. Thus, should a simple lactone
structure be assumed in addition to three independertly situated
hydroxyls, the sum of the oxygen atowms in the molec :, including
one which 1s ketonic, would he equal to 10. Cucunun contains 9
oxygen atoms and Leptodermin only 8, so that such an interpretation
18 019311\' impossible. It is preferable to regard the hy droxyl groups
forming phenylurethanes as identical with those, threc in each
molecule, combining with alkali and to conclude that the oxygen
atoms unaccounted for are, in all probability, part of ecyclic systems.

Teae DeyoxstrArIoN or Hyproxyrn Grotes 1x °° ('tevtanx 77 anp
““ LEPTODERMIN 77 BY MEANS 0F PHENYLISOCYANATE.

In a preliminary experiment, 50 mgm. of cucumin in 2 c.c. of
chloroform was treated with approximately 0-1 c.c. phenvlisocyanate
and 1 c.c. of petroleum ether added. The mixture was warmed and
set aside in a closed vessel for 48 hours. Fxcess of pertolemm was
then added and the product centrifuged oft, washed well with
petroleumn ether, and dried. Analysis showed that it contained
1-5 per cent. N. Tt possessed a slightly bitter taste and had not a
sharp melting point. In 01(1e1‘ to brlrm the reaction to completion,
the f()llowmu' procedure Afinally adop’(ed. To 50 mgm. of
cucumin in 5 c.e. of dry (-hloroform was added 1 c.c. of phenyliso-

-anate and the mixture refluxed for 4-5 hours., then '~ft to stand
for 48 hours. TKxcess of petroleum ether was adde after any
diphenvlurea had been filtered off and the produet thoroughly
washed with petroleum ether. The resulting substance was devoid
of bifter taste, and melted at 158-160°.

Micro-analysis
C H
Found G677 6-49 4-74
C.H,,0,,N, (for 3 OH groups) requires 66-! 6-41 4-85
Leptodermin similarly treated vielded a product which had
M.P. 161-163°
Micro-analysis
C N
Found 68-01 6-83 5-067
C, H,.,0, N, (for 3 OH groups) vequires 67-53 6-22 5-(3
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It would thus appear that both cucumin and leptodermin contain
3 hydroxyl groups.

The Demonstration of Ketonic Groups in Cucumin and Leptodermin.

Both Cucumin and Leptodermin react readily with dy’s
reagent at room temperature vielding 2:4 dinitrophenylhyvd  mes.

Since aldehydic reactions are not given by either substance the
oxygen funetion must be ketonic.

The derivatives were prepared as follows: 50 mgm. of either
Cucumin or Leptodermin were dissolved in 1 c.c. of absolute
alcohol, 4 c.c. of water rapidly added and then 1 c.c. of concentrated
hvdlochlorlc acid affording a perfectly clear solution about ¢ in
acid.  To this solution was added 3 c.c. of a warm solutic con-
taining 0-5 gm. of 2:4 dinitrophenylhydrazine dissolved by o aid
of heat in 30 c.c. of 2N hydrochloric acid. The mixture was rotated
for about a minute. Precipitation commenced almost immadiately
and the derivative soon assumed an easily centrifugeable icculent
form. It was washed on the centrifuge, firstly with 2N hydare~hloric
acid and then repeatedly with water, and finally crystallise from
the minimal quantity of hot 60 per cent. alecohol. The cucumin
derivative did not erystallise well; it formed an orange powder with
M.P. 211-2°TLeptodermin 2:4 dinitrophenylhydrarome was obtained
in orange-coloured spear-shaped, flat prisms with  .P. 2250,

Micro-analysis

Cucumin 2:4 dinitrophenylhydrazone 2724 T4
C..H, 0,,N, requires . ce eee .. DTA1 6040 13
Leptodermun 2:4 duntrophe-n\ ydrazone 59-26 T-02 7-80
C,,H,,0,, N, requires ... ... ... ... ... =)9 07 6-: 3-35

The results demonstrate that cucumin and leptodermin each
contain one ketonic oxygen atom.

Eramination of Cucumin for the presence of an isopropyl side-chain.
Lsolation of « volatile oridation product as the 2.4 dinitro-
phenylhydrazone.

Several bitter principles contain an isopropyl side-chain which,
under suitable conditions, may be removed by oxidation and trans-
formed into acetone. An attempt was made to carry out such a
degradation of Cucumin but although a volitile substance reacting
with Brady’s reagent was obtained, this proved not to be acetone.
By varying the conditions somewhat, a second reaction product was
obtained in better vield.

The exact light which these observations throw wupon con-
stitution of Cucumin it is at present somewhat difficult to assess.
In the preliminary experiment, 1 gm. of cucumin dissolved in 5 c.c.
of glacial acetic acid was placed in a kjeldab! microdistillation flask
and a brisk current of steam passed whilst  romic acid-acetic acid

mixture was admitted drop by drop in such a manner that excess of

oxidising agent at any time was carefnlly avoided. Rednetion of

the chromium was at first rapid, but s1 sequently slowed wn con-

siderably whilst a tarry material separated in the flask. '''me whole

oxidation extended over nearly two hours. The dist ate was
79
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Toxicity of Cucumin to Fi  (Temp 24°).

. Length Veig riva Velocity . 100
Concentration. of ﬁgsh. ?f ﬁz}ﬁt Slgr‘nle.al of fatality survival time
%- Mm. Gm, Minutes. Men-,
0:10........... 80 9-0 45 229 2.
0-067.......... 66 4-60 47 213 —
73 5367 51 1-96 2-05
0-03........... 65 412 47 2-13 —
68 4-72 48 2-11 2-11
0-033.......... 68 5-37 50 2-00 -
70 5-78 60 1-67 1-84
0:025.......... 69 5-6 61 1-64 —
73 5-98 80 1-25 1-44
0-02........... 72 5-8 73 1-37 —
69 478 i 1-30 1-34
0-016.......... 72 6-16 98 — —
0-015.......... 7 6-98 135 0-741 —
81 8-66 140 0-728 0-735
0-0133......... 67 541 142 0-704 —
76 6-84 | 185 0-541 —
71 6-99 ! 160 0625 —
79 8-9 ‘ 196 0510 0-595
00L........... | 68 5.7 | 600 0-167 0-167

Toxicity of Leptodermin to Fish (Temp. 24°).

Length Weight Survival ‘ Velocity = o -
Concentration. of fish. of fish, time, | of fatality survival time
i —

%.- Mm. Gm. Minutes. Mean.
0-02........... 89 10-3 71 — —
0-015.......... 88 10-25 96 — { -—
0-012.......... 87 I 100 ’ 113 - | —
0-010.......... 90 L1 404 — ‘ —

Towicity of Residue from Heating Cucumin to 115-1 °
To Fish (Temp.

Length Weight Survival Velocity — —_ —
Concentration. of fish. of fish. time, of fatality SU'vaveas ollE
%- ‘ Mm, | Gm. Minutes. Mean.
0*120. ... ... .. 82 | 882 44 2.27 2-27
0-015.......... 86 10-57 46 2-17 —
72 5-47 48 | 208 212
0-0129......... 96 13-62 70 \ 1-43 1
0-0113......... 79 8-37 106 0-943 0943
0-01........... 84 11-28 141 ‘ 0-709 0-709
0-0067......... 81 10-27 | 3 0-197 0-197

ToxiciTy To RABBITS AND -UINEA IGS.

The effects of the toxic preparations fromn Cucumis myriocarpus
and africanus upon sheep, rabbits and ~inea pigs have been fairlv
fully described by Quin (1928). The ; irmacological action cf {!
pure principles cucumin and leptodermin appears to differ but ttle
from those recorded.
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I am also grateful to Professor Rindl of Grey versity
College for certain unpublished notes velating to Cucumi icanus
and Cucumis myriocarpus and to .. J. Ortlepp 10r resting

cucumin for anthelmintic properties.
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