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On rl t> rstPJlOOrt. 

IK th e Jll'eCP<ling- eomnnmic:ation (l~iming-ton and Roets , HUG) the 
isolation ha s been described of a lac,tonic hitter prin<'iple, C',JI2 00,. 
na med '· Gt>ig-erin " from th e \-ermeerbo;; Ueigerlo aspem, Han· . 
(Compos it.ae). 'l'h e present }Japer cleals ,,·ifh t h e isolation from thi,­
plaut of the actiYe Jirin<'iple cau ~ i1tg Yerm eersiekte, or vomiti11g 
disease, atHl its eharacterisat ion a~ a diba ;;ic acid C,.Hn07 " ·hi ch 
readily passes over into t ht> cliladoue C' ,.H 2 ,0 5 • It i s proposPd t o 
eall tl1 e free acid" Verm eeri c a<'i<l "ancl it ,; cliladone" Vermeerin ' ' . 
Both substa nl'eii shmY certain markPcl points of similarity '"ith 
Geig-eri n , uncl it is probable tha t thei1· structures are closely similar. 
Empirienll_y, \' ermeerin differs from Geig-erin by the el em ents C3 H.,(J 
but it still gives t.he colour t est '"j t h hydrochloric acirl (1·ecl cli ~'11 
solution "·itl1 absorption baud,; iu the visible s peehum) although 
" ·ith mudt lP~~ intensity than cloe,; the latter and it also affonh on 
alkaline pPrntnnganate ;xidation , n substanee yielding acet alrl ehyrlp 
on treahnen t " ·ith eolcl rlilu te acicl,.;. 

])urillg tht> C'om·sp of th e ill\·estigation there 1vere also isolated 
t\vo ,.;nlJsta n <'es " -'h ich appem· to he f!avones and whirh \vere onb· 
separated hom Y enneerir aeirl with rlifficulty . The_,. ;ne not cou ­
sirlererl to he in an~r wa.\' r elatecl to th e toxic principle. 

Pha rma<'ologi cal triaL have sh o\\'n th.at rabbits are entirely 
unsnitecl for the testing of vermeersiekte aetivity. Frogs, on the 
other h,ancl, \I'Onl<l appear to offer eonsiderahle possibilities , espeeially 
sinc·e the <loses r eq ni re<l to en use p<nal,n;i" anrl rleath are of t h e 
orcler of a fe \\' milligr.am s only. Quantiti e:> of JO to 15 gm. of 
YermeeriC' acid given m·all~- to sheep cause rleath hom acu te venneer­
siekte \\'ithin :) to .24 hours. 'l.'he phannacolog:icnl examination of 
t his sn hsta n c· t> is resen·ecl f01· a fu ture vnhlil'a ti on . 

l'JIEJ.HlTX .\llY TESTS. 

Quite em-lv in the;;e experiment::;, when attention wus beiug 
c1ire<:ter1 to"·anf~ the isolation of t he lactone Geigerin, it was n oticecl 
th:tt t h e final fractions eonta inecl a considerable quantit~· of an 
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acidic oil ,,·i t h a pleasantly aromatic odour. ])osi ng of this nw teri al 
or the eihe1· ex! ract of 80 gm. of dried pla nt to rabbits ,,·as 1vithout 
eii eet altho ugh frogs ,,. hi ch recei YPI1 a 0011 t 0U �m�i �l�i �g �n�w �t �~� in jed et1 
in to t'he rlorsal l ymph sac suffer ed from par :< lysis and r espi ratory 
�r�l�i �~ �h �e�s�~�,� t1eat b. usually occun·ing f ont a,;phyx i a \Y i t hi 11 an hour. The 
neutral fractions o± the extract:; w ere almost deYoi cl of actiYity . 

Experimen 1 s upon sheev sh0\1·e11 that the ncti Ye pr i ncipl e could 
be extraded by boiling· ether a111l transferred , by shaking, t o dilute 
::tlllleous ,;od ium car·bonate solution, thus : 1·:-, kilo s of �f �l �r �i�1 �~ �d� plant 
(Ver eeniging E states, 1st L ot: effediYe dose f or sheep ± 750 g-m .) 
" ·er e ex (raded �b�~ �·� etlwr anr1 tl1 e extnH;t shaken \Yit' h .L 11er cent 
sodium carbonate solutio11. T he ether sol ubl e resi 1lue �" �· �" �~� f1osed \\·i th 
neg-a!.ive r esult . 'l'h e d ear , brO\\H �~ �H�[�l�l �l�'�O �U �S� li c1ui d 11as then ac;i d ifi ed 
and shakPn 11·i !lt chlorofo rm \\·hi1·h r eJll OI·ell a pale) y eJlo\\· acidi e oil. 
1'his 11·as g-i w n to a sheep pPr os " ·ith t he foll fm ing re,;ult. ])osed 
3 瀮汬氀⸀㨀ⴀ

::'\ e:(t monJJug, 9 a.111. 

ll. :JO a.m. 

2 lJ.lll. 

2.15 p.m. 

L i stl esi>, not eating· ; (elllJl er a t u1e 
[ 01 0 

'\Vall.;: i.ng with a stiH gai t ; tenl ­
perat nre 10;3° 

l'rostra(p ; fo rced respiEtLi ou. 
l'ub e JGO, hard an(l jerky . 
�~ �o �m�e� �~�i�g �n �~� of nerYous hyJlel·­
SP ns i bili t y . 

l)i ed. . 

Post nw r tem .- Gast ro-in testi nal i ntl am1nation, ul cer s in the 
omnsun1 associated ,,·j (it particles of a 
hro,,·n llla ter ial. H e<nt fl abby w i t h 
haemorrag-i c pa 1 cheB covering the lef t 
auri cle. L iYer friabl e, antl some11·ha.! 
fat tv with central st:l si s. Kid ney meuulla 
sl ig.-htly engorged. Some f n.•:;h ingest a 
f ou n1l in the upper por ti on of the t r achea. 

Tn a repeti t ioJJ of this eXJi t•r i lll en t , the �~ �o�d �i�u �m� c<Hhonate ,.;olut io 11 
wac; shaken repeatedly \Yi t h hesh ch 1orof or m i11 orde1· (o reJllove 
complet el .v all non-acidi c lll <lt PI·ial :;;i w·e U eig-er i n i,; apprec;i ably 
sol11ble i11 aq ueous w lut ioiJc; . 'l'here \Yas recoYen•1l i n t hi ,; 11 aY G· 2 gm . 
of U eigerin c;rystab, b11t t he �r�r�~�i �d�u�a�l� a1: i <l h ad i on \l eighi11g ] ,-, . ;) glll. 
'"a" st i ll �Y�e �r�~ �- toxic , the (·e:-;t .·dwep <l .1·i ng \\·i! bin i) ·i) h011r;; after 
do,;ing-. A i>lll<ill dtlorof onn-in ,;ol uhlP, clar k , an1orplwm; Jna!r ri al 
\Y hi cl1 separnterl 11lH•n the c:t rhonate ,;ol ut ion \\·; 1,; <H·i<1ifi e(1 \\· ;1,; do:;;e<1 
sep:tn1tel .v hut prOYP<l to hP i nnrti...-r . 

Various m ethods of pu r ificatio n of t he acti\·e f racti on wen: 
resori ecl to, ,.;u clt as hi g-h vacuum d istillati on, l nd a l' er1ai n 1lPgTeP 
of l ahi.l i( y of the prineipl e, �e�~ �p �e �c�i�a�l�l �y� at 'h igl1 te1nper atm es, l ed i o 
r a pir1 lo,;s of tox ici t )' . 

A t t hi s stage, i t was not iced that as tb r sol vent Hapor ated, 
chloroform solutions of t he aci dic oil 1l epo,;i tecl a ,;mall quanti ty of 
a �~ �· �e �l�l �o�w� m ater ial \\·bich was practicall y insol ubl e in chlor of orm whe11 
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the mixture ''".as stirred again " ·ith fresh solvent . In this wav a 
further purification was achieved and on au accumulated sampl~ of 
t h e active chloroform -solublP material certain tests were carried out 
a follows : -

To.ucity.- 10 gm. dosed to a sh eep caused death from 
t .q>ical .acute Yenneer siekte within 24 hours, the onset of 
~.n11 ptom~ heiug notice<l about 8 hours after <losing. 

7 gm. caused ,;ymptoms of stiffn ess and vomiting but the 
<~nimal ma<le a gradual r ecoYery . 

IJCl Colmu RNictzon.- "\Vith concentrated hycho<"hlori<· 
a<~icl a b ro\Ynis h-red colom deYelopecl slo,dy but mor8 ra1Jiclly 
on ' '"arming .atHl th e solu tion exhibited absorption hands a t 
approximatel:y 542, 502 and 465 llll-'. Th8 band:> 11·ere less 
clistinct nncl the colour mor e lHO\I·nish t han is t he <"<llie \Yi th 
Geigerin . 

Ophml Rot;ation.- A 0 · 62 per cent. solution in alcohol 
was optically inactive (2 dm . tube). 

Eq11iwlent by Tit ration.- 0·36G4 gm. of t he oil dissolved 
in alcohol and titrated to phenol phthalein require<l 12·23 c .c. 
of 0·1 ~ ;;oL1ium h y droxide . 'l'he sodium salt dissolved in 
alcohol and precipitaterl b.1· 8ther \\·as analysed " ·ith the follo\\" ­
ing result: -

Jf in·o-analysis .-
Na 

Crucle Na salt of toxic acid. Founc110·59 

It ean be m ent ioned t hat the caleulat8c1 Yalue required by the 
fonnuln C ,8 H ,.;Cl,Kn 2 (base<1 on result8 to he descriheLl lat er ) is 11· 50. 

A mo<lificHtion introdu<"ecl into t he p rocedure for the preparation 
of th e toxic fra ction r e:;ulted iu a Yery much more complete and eas:-· 
s8paration of thr .\ell ow material r eferred to ahoYe. 

An eth er extract of 1· ,j kilos of plant po,nle1· ''"as t reated in the 
u sual " ·ay, but in orde1· to preYen t emulsification and. accelPrate the 
separation of the phases wh en the sodium carbonate solut ion ''"at; 
shaken 11· it h chloroform, an ad<lition of about 50 g-m. of socliulll 
chloride \Yas ma<lr. 'l'"hi s allowe<1 of much quicker ''"orking and of 
more perfed elimination of colouring matter , ete. The final chloro­
form ;solut ions rleposi tell about 80 m g m. of yello,1· crystalline material 
hom which t h e toxic oil was easily separatetl hy \Yash ing with 
chloroform . The :yello\Y 1·esi clue \Ta s <l·i ~solTecl in hot absolute alcohol 
aJl(l the solut ion , to which a drop of h ydrochloric ::wi d \Vas .allcled , 
wa:; placerl in t'he ice-chest. A crop of pal e yello11· erystals srparatecl 
an<l on <1ilutiou of th8 mother li qu ors further material ''"as obtained . 
B~· repea tecl recrystallisation , t\YO pure fractions 'nre eYentually 
ol>taine<l, in gTeatest quantit:-· a ;.;ubstance " A " crystallising in 
rli:nuon<l-shaped pale yellow plates \l·ith ~I.P. 2G9-271° (Fig. 1) 
and a small nmount of a substance " B ", somewhat paler in colour 
a ll rl crysta llising in square plates " ·ith sl ightly ronncled rorners, 
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�~�f�.�P�.� 243-4° (Fig. 2) . The material A exhibited iu a Yery strikiug 
manner the modificati on of crystalline form caused by t r aces of 
impurit ies . Thus, <lmiug the progress of purification, a ll stages 
were observed between solllatoids , flat boat-shaped crystals, aggrega­
ti ons of plates tapering to a poiut at t he end (see Fig. 3) and t l1 e 
�p �e �r �f�e�d �l�~�·�- �f�o �r�m �f�l�( �l� <1iamotH1-slt<lped r rystab oi t he pure suhstanrt> . 

On aceount of the properties of these two substa nces, liste<l 
below , i t is suspected t h at they Jnay be fl avones. 

F ig. 氮 S ubstance " A ,; from GeirJr' ria nspem, M.P. 269-71.0
, x l 30. 
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Fig. 2. Substance ∀渀∠ f rom Geil]eTia asp eTa, :\1.1'. 243-40, X175. 

() 

F'ig. 㨀䰠 Sonntoicls of suhsbnce " .-\ " f rom (; eir;e,.ia uspcra , X85. 
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lj'ig. 4. Crntals f rom solu t ion <1f substance ".-\. '' in concentrated hyd1·o­
. chloric acid, x SO. 

PHOPERTTES OF S-c-HST.-\K CES A ..l.Kil B. 

A. 
Insoluble in water. 
Insoluble in chloroform (when pure). 
Sparingly soluble in hot alcohol. 
Easily soluble in concentrated H Cl , 

solutio n deposits long, bright· 
yellow needles (Fig. 4). 

Very soluble in dilute Na2CO,l solution 
with bright yellow colour. 

Ferric chloride coloured ol i1·e green . 

R eactions for ketonic groups negati vc. 
Fehling's solut ion turned dirt_r green 

on boiling. 
Pale ye llo·,,; diamond-shaped plates 
䴮倀⸠269- 71 o 

1nsoluble in 11·atcr. 
Insoluble in chloroform (wh en pure). 
Nparingly soluble in hot alcohol. 
Easily soluble in concentrated H Cl 

Ve ry solu ble in dilute �N�a �2 �C�O�~� solutioD 
11·it h bright yellow colour. 

Ferric ch loridc coloured rhrk oli vc 
green. 

Reactions fo r ketonic 2:roups negat i,·e. 
Fehling's solut ion turned dirty green 

on boiling. 
Pale, square plates M.P. 24-3- 4°. 

Analy sPs i.ndi<:atecl th e probable fo rnml ue C,"H, 8 0 , allll C",IT" 0 7 

for A anrl B �r�e�s�r�J�e�c�t�i�v �e �l�~ �· �- Th e mrrteri<tls " ·ere in solublP- in camphm·. 

楬映ic•J'o-an alysis . * 

Substance A. Found . . . . .. . 
Cl'IH 180 8 requires . .. .... . .. . 
Substance B. Found ... . .. . 
C' 19H 180 7 requires .. 

C. 
61·02 
60 ·92 
63 ·58 
63·68 

H . 
4·51 
4· 86 
5· 16 
5 ·03 

CH,lO. 

15·36 
15 · 4-2 �(�f�o�r�2�C �H �~ �O�)�.� 

* l\licro-anah·ses �b�~ �'� Dr. 0. Back eberg, "() ni1·crsity of the '\Vit 11·atersrand , 
to 11·ltom 11·e 11·ish to exp ress our t hanks . 
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The quantity of B was insufficient to permit of methoxyl deter­
Ill ina tion. 

These two material,; could abo he obtaine(l by <lissolving the 
crude oil in 50 per cenL by Yolume h:plroc'hloric acid, ancl setting 
t he ~olu tio n asicl e ,,·hen the yello,,· compounds ,;}o,rly crystallised out. 

It may be recalled that \ Y . K arrer (Hl34) recently reported the 
isolation of a flavone 'l'hapsin from the (hug D igitalis ThazJsi . It 
had ~1:.P . 224° (uncon.) a nd \YaS assigned the fonmila C1,,H 60 , 
(OCH 3 ) ,, an<l shown to possess 4 Jlleihoxyl and 2 hydroxyl groups. 
A ,; soon a:; suffi cient m:lterial ha~ heeu accumulated, a fm·ther ,;tudy 
of these substances l ll'esent in Uei.r;en a aspent ,,·jll be unclertaken. 

F rNAL P t' ll H 'JC.I T IO)[ oF THE Toxrc FJUCT !O)[. 

A p'henolllenon 11·hich l Jrovecl to be of inqJOrtance in thP final 
pnrification of t he active nwte1·iul \\':ts ohsen ·ed at this stage. V arious 
analyses of fi nal toxic fraction" had ::dwwn some diversity a1Hl it was 
also ohsen ecl that preparations \\'hich \\'ere at first quite fluid 
gradually lost their mobili ty on standing in open dishes an<l that 
such " old " i:Hl n1 ple:-; were 110 long-er completely soluhlP i n sodium 
crn·honate solution. 'l'raceii of the " A ., and " B " mat.e1·ials were 
also diHicult to remove antl imparted a dark yellow-brown colour to 
the prep.arntions. 

By dissolving such imperfectly puri.fie<l material in chloroform 
aud adding, with vigorous :-;tining, three Yol umes of petroleum et'her , 
the hul k of the i mpurities e01llcl be removecl in the tlark resinous 
preci piLate which forme<l . B.v a R1lffi <:ient repeti l.ioH of Lite process, 
preparatio n ~ of tbe toxic material could be obtained which no longer 
gave any colour with ferric chlori<le solution :lncl were therefore f re~ 
from the A and B con:stituents. The increase i n viscosity on standing 
for any considerable period of time still occurred, however, and on 
occasion the formation 1vas ohser\e<l of a colourless crystalline 
substance sep:lrating slo,dy in the bulk of illP materifl l (c;ee Fig. 5). 
T he crystals showPcl murked bvinning. 

Fig . 5 . Crvstals of Vcrnwerin forming 111 toxic oil (Y cnneeric acid) on 
·standing. X40. 
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a short drying- (1 hour) in a vaeuum rlesiceator over sul11huric acid. 
Analyses were made wiih as littl e del ay as possible and afforded 
eonsistent results agreeing " ·ith the formul a C18H 28(\. 

Jh cro-rwalysi.s: 
C. H. 

Preparation 1. Found. . . . . . . . . . . . . 60 · 96 7 · 96 
Preparation 2. Found . .... . ...... . 60·90 7·19 
C18H 280 7 requires .................. 60·68 7·87 

Preparations 1 and 2 were made from different batches of Geigerir t 
aspeut coll eeted at an interval of about si x months. Confirmati on 
of this empirical formula ·was afforded by anal yses of the dilactone 
as record eel below. 

In view of t he pharmacological action of this acidie material in 
causing vermeersiekte or Yomi ti ng disease it is proposed to designate 
it " Y ermeeric acid " . 

rl'he yield from the oatch of materi al investigated (effBctive close 
for a Rheep .approximately 2·:') kilos) "·as 0·5 per eent. The yield 
of :flayones (A and B) was 0 · 01 per cent. 

PlWPERTtEs OF YEIUIEEJuc AciD . 

The material obtained by the process outlined auove was a 
sli ghtly viscous, very pal e yellow oil with a pleasantly aromatic smell 
and devoid of optical acti>ity. It gave the colour reaetion with 
'hydrochloric aeid which has been previousl y describecl anrl reclucecl 
alkaline potassium-permanganate solution in the cold . Vermeerie 
acid i s a. dihasic acid as the analysi s of i ts sodium sal t and ti tration 
experiments demonstrated. It forms a 2 : 4 dinitrophenylhydrazone 
and must therefore contain the function >CO or a groUj )ing capable 
of giving ri se to a ketonic group such as au oxygen atom showing 
keto-enol tautomerism. The reasons for suspecting the presence of 
such a. grouping in Geigerin " -ere f ully (li scussed in the prececling 
paper. 

An amorphous methyl ester was preparerl by means of clirw~thyl­
sulphate. The preparation contained 0 · 72 per eent. ash . 

.llicTo-analysis: 

Found ... ... ... . . 
C18H 240 3 (CH30)4 requires .... ..... . 

C. H. 
64·12 
64·03 

7·51 
8·73 

VEn.MEERIK, THE D I - LACTONE u.F \ .ElUiEEiuu Acm. 

The crystallin e material, M.P. 143°, formed from Vermeeric acid 
Oil standing (see Figs. 6 and 6) possessed the formula cl8H 2,0 r. and 
was found to neutrali se h\·o equivalents of alkali after opening of the 
laetone rings. It is l aeYorotatory but the free acid, as was to he 
expected, proved to be compl etely inactive. Tests with Brady's 
reagent revealed the fact that only a Yer y sli ght precipitate is formed 
on adding the reagent and this not immediatel y. From such behaviour 
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it woul<l appe<ll' highly probable that the closure of one or other 
lactone ring inYolves the structure i n Vermeenc acid which, as postu­
lated, i s capable of gi ving ri se t o a ketonic function in the presence 
of hydrochlori <: acid and a ketone reagent. Optical activi ty must he 
assori ated i 11 ~om e " "[)Y 'rith the dosure of the lactone rings. 

Jt ic1·o-cmalys·is : 

Found .... ... . . . .. .. .. .. . 
C18H 240 5 requires . ... . . ... .... ... . . 

C. H . 
67 ·77 
67·47 

7·45 
7·56 

50· :) mgm. of t he substance dissolved in 15 c.c. of absolute al cohol 
harl a rotation of - 0·34°. 

- 0·34 X 15 X 10() 

2 X 5 ·05 

--50·51°. 

'l'o this solut ion was added 5 c.c. of al cohol ic potassium hydroxide 
(approximately 0 · 08 N solution) and the mixture l eft at 37° over­
night. It was t hen bad: ti traterl after the addition of phenolphtha­
l ein. 

5 c.c. K OI-I = 3·42 c.c. of 0·1086 K HCl 
A cid back 0 · 35 c.c. 

Keutraliserl 

Equival ent weight 

3·07 c.c. 
3·33 c.c. of 0·1 N 
151·7 

The empirical f ormula C,8H 2.,0_, for 2 l actone groups reqmres 160. 

To the residual solution, the full equiYal ent of acid was added 
and the mixture examined in the pol arimeter. It praYed to be com­
pletely inadiYe. 

L ike Geigerin and ,.--ermeeric acid, Yermeerin g-i ves the col our 
te~t wi t h l1 ych ochlor ic acid, in w;hic:h it is fa1rly rea<lil y soluble. 'l' he 
colour was mueh l ess intense and smnewhat browner than that giYell 
by Geigerin but a distinct absorpt ion band was visible with its centre 
at 546 · 5 ml' . Two other bands were faint ly discernibl e as in the case 
of Geigerin and Vermeeri c acid . On di l ution of the acid, the bulk 
of the dissol ved substance ,;eparaterl i n pure crystalline form 
::H.P. 143° . This might i ndicate that t'he action of hydrochl oric 
ac i rl , presumably causing some isomeric rearrangement within the 
molecule i s much l ess marked upon Yermeerin than it i s with the 
other two compounds, a difference possibly to he correl ated with the 
absence of a ketonic functioning group (compare the formulae on 
p . 019). 

During the course of the seJ1ara t ion of crystallin e V enneerin 
fr·ow actiY e fracti ons which had stood some l ength of t i me, a certaiu 
quant i t.r of another substance waR encountere<l. This was an 
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amorphous solia, devoid of rtei \lic lJroperties, but ueutrali sing 
al coholi c potash on standing at ;)7° f or 24 hours. '!8 · 8 mgm. left iu 
�-�~�)� e.c. al e. K OH ( �= �3 �·�~�0� e.c. H Cl ) required 景爠bad: tit ration 
1 · 85 e.c. 0 · 09709 N H Cl. 

X eutrali sed 1· 80 e.e. N ; 10. 
EquiYal ent = ㈀㜱뜠䜮 

T he resul tant solution was opti call y i nad iY e. 

;llicro-analy s·is : 
C. 

Found . .. . 61·56 
C㔀㐀H㠲0 ㈰ reqmres.. . 61· 67 

䠀⸠
7·89 
7·87 

:VI. 尀噴⸠
1028 (by Rast's method). 
1050·7 

This substance i s �c �h�a�r�a �e�t�e �r�i �~�e �c�l� by it s Yery sparing solubili ty in 
all organic solvents. 䥴 has not yet been cl osel y studied but it may 
be here pointed out that the molecular weight i s 4 times the equiva­
lent weight, in<li cating that there are in all probabili ty 4 lactone 
grouping:> i n the mol ecule. 'l'he molecular formula CHH 820 2<, 

corresponds to 3 times the molecular formula of Y ermeeric acid l ess 
1 molecule of water thus, 3 X CJSH2807 - H20 㴠 c5·1H82020' 
Yermeeric acid contains two carboxyl groups lJer mol ecule and i t 
may he suggested that possibl y some sort of polymeri sati on i nvolving 
anhydride formation may have taken plaee. 

噅 前䕅䨀渀挠䄀挀洠 2: 4 D rNI T UOPHENYLHY m u zo""E. 

'rhis derivative, which established the !Jreseuee i n the mol ecule 
of V ermeeri c acid of a ketonic group (or formation of such a group 
m the presence of acid) was prepared i n the foll owing mmmer:-

About 50 mgm. of �\ �~� ermeeri c acid was dissolved i n aqueous 
al cohol of strength just suffi cient to afford a clear solution and af ter 
addition of suffi cient hydrochloric acid to bring to :2 K, the requi site 
quantity of hot Brady's reagent was atlded. ·The separation of an 
OUdl g'e-re<1 dinitrophenylhydrazone commenced rapidly but the preci­
pitate was apt to be st ieky . 䥴 was washed well in the usual way ancl 
dissol ved in 1 per cent. aqueous sodium carbonate solution. To the 
filtered, dark reddish-brown solution was .added an excess of hydro­
chloric acid and the preci pitatetl deri vative was centrif uged r1own 
and washed. 䥴 crystall i sed from 'hot dilute alcohol i n reddish-orange 
prisms wi th M.P. 108- ll0° . 

.11 /era-analysi s : 

Found. Preparation 1 . . . 
" " 2 .. . 

䌀24䠀34　11一4 requires . ... . 

C. 
54·80 
54·96 
54·75 

䠮 
5·94 
5·71 
5·73 

一⸠
11·42 (trace of ash). 
12·52 
12·17 

'l' he analysis of this deriva t i Ye occasioned some surprise. The formula 
expected f rom the interaction of 1 molecule of Y ermeeri c acid with 
1 mol eeule of clinitrophenylhydrazine wi th the elimination of 1 mole­
cule of \\'ater would be C2⸀䤭䤀36　Ⰰ2K, whereas the substance actuall :y 
f ormed appears to contain H 20 l ess. Considering the ease wi th whic1l 

517 



䌀氭䨠䔩氭䤀䌀䄠䤀⸠㨺㩩吀氢⹬汬䕓 䝐佊尠 噅剬屬䔀䔀汬汬伀匬 

夀攀湵敥物㄀㨠愨❩ㅬ 污整潮楳敳 漀渠 㩳琀慮摩渀本 楴 獥攀洀攱氠桩最栀汹 灲潢愀扬攠
瑨愀琠瑨攠攀砀琀牡 浯氀敥畬攠潦 眀慴攀爠攀汩洀椀湡瑥搠漱ㆷ攀搠楴㨻 漀爀楧楮 瑯 摯猀畲攠
潦 潮攠潦 琀栀攠氮愀捴潮攠物湧猀⸠周慴 琀栀楳 ㄱ띡猠楮㄀氀敥搠琀栀攠挀愀獥 眀慳 灲潶攀搠
戀礠洀楣崧⠩琀楴爀愀琮楯渠潦 愠猀瀀散業攀渠漀映琀桥 ㈀㨀㐠摩湩琀爀漀灨敵礀汨礀摲慺潮攠
景汬作奩渀枷 琀栀攠洀攀瑨漀搠潦 䌀汩晴 愀渼氠䍯漀欠⠀㄀㤀㨀䨲⤀⸠

㜭匠浧洀⸠摩猀㩳潨ⵥㅬ 椀渠 o 挀⸀攀⸠潦 �~� ⼀㄰〠獯摩畭 栀祤牯砀楤攠
爀攀㱰ㅩ牥搠景爠扡挀欠瑩琀牡瑩漀渠 㨀嶷瑬传攮挀⸠ 漀映䬀⼀㄀　〠✀桹搀爀漀관
挀桬潲椀挠慣楤Ⱐ

⸧⸠慬歡氀椠渀攀畨慬楳散氠�-�~� 1 -±0 挮挀⸠
䄀獳畭楮朠瑨攠灲攀獥渀捥 漀映ㄠ挀洀뜀ⴀ

戀潸祟氠 最爀漀異Ⱐ䌀㈀⸀ⱊ C.,O ,, X_, 
爀攀煬汬爀敳 ⸮⸀⸀⸀⸀⸮ ⸠ ㆷ〹 挮攀⸠

A .· 慬爀敡瑬礠 瀀漀楮瑥搠 潵琬 琀栀攀爀攠 椺猠挺潮獩捬敮瑢氀攠 數灥物浥湴慬 
猀異灯牴 景爠攀潮猀楤敲楮朠琀栀攠步琀潮椀挠昀畮捴楯渠椀渠尧 攀牭敥物⠻ 慣楤 瑯 
慲椀獥 瑨爀漀甀最栠步瑯ⵥ湯氠瑡甀瑯洀攀物猀洠 椀渀奯栭椀湧 ⹡渠潸祧攀渠慴潭 眀栀椀攀栠
楮 楴猠攀湯氠昀潲洠椀猠挀慰慢汥 潦 污捴漀渀楳楮朠眀楴栠愠攀慲戀潸礀氠杲漀甀瀀⸠It 
楳 瑨畳 畮搀攀爀獴慮捬慢汥 琀桡琠ㅬ畲楮朠瑨攠灲数慲慴楯渠潦 瑨攠㈺ 㐠 �c�l �i �n�i �~� 
瑲潰桥渀礠Ⅸ礀摲慺潮攠潦 Y 敲洀敥物挠甀捩捬Ⱐ潮氀礠潮攠污挻瑯渀攠爀椀渀朠捬潳敳 
睨楬猀琠潮攠潸礀最敮 愮瑯洠牥愀捴猠瑯 景爀洠 琀栀攠㰀氀敳椀爀攀ㅬ 搀攀物癡琀楶攀⸠ 周攠
㈀㨀㐠摩湩瑲漀瀀栀攀渀礀汨⸀礀摲慺漀渀攠楳 爀敡摩氀礠獯汵扬攠楮 獯搀極洠 捡牢潮慴攠
獯汵琀楯渀Ⱐ睨 椠攀栠甀攀浯渀猀瑲愠琀敳 琀栀攠灲敳攀渀捥 潦 愀渠慥楣汩挠晵渀捴楯渠楬氠
琀栀攠浯氀散畬攀⸠

佘 䤀䑁呉噅  崩䔀䝒 䅉䩁呉伀丠 但 尧䕒䵅䔀 剉䌠 䄀䍉䥊⸠

0· 5 最洮 漀映琀栀攠琀漀硩攠愀挀椀汩椀攠漀楬 ✀✢慳 摩獳潨攱氠椀渠ⱪ 灥爠捥湴⸠獯摩畭 
挀慲戀漀渀慴攠⸭漀汵瑩潮Ⱐ愀湤 琀漠琀栀楳 獯汵瑩潮Ⱐ眀桩汳琠扯楬楮札Ⱐ眀慒 慤瑬散氠
最牡㱬甀愀汬⹶ 㐰 ㄀㨀⸱뜮 潦 シ㨲〠堠 瀀漀琀慳獩畭 瀀敲浡湧愀湡瑥⸠伀渠晩汴牡琀椀潮 
慮搠ㅬ椀猀琀⸀楬污琀楯渠潦 瑨攠慬歡汩渀攠爀敡挀瑩漀渠洀椀砀琀畲攬 愠摩獴椀汬愀瑥 wa R 

潢瑡楮攀搠⊷桩搱 条眠潮氀⹙ 瑨显 晡楮琀敳琠琀牡爭攠潦 瑵牢楴汩琀礠⊷楴栠䉲愱氀礧猠
渀攀慧攀渠琮 

❬❨攠爀敳楤甀愀氠慬歡汩渀攠㨧楯汵瑩漀渠 眀慳 琧栀攀渠數琀牡捴攀㱬  �t�h�o�r�o�u�g �h�l �~�­
睩瑨 攀瑨攀爠睨椀挀栠爀攀浯夀攀汬 愠㬀睨 獴湮捥 ㄀띥渀畩楮楮朠栀攀桩渱氠慳 愠捯汯甀爀관
氀敳猠漀楬 ㄱ뜀栀攀渠瑨攠獯栀攀渀琠攀奡瀀佬❡瑥㰀氮 周楳 洀慴뜀偲楡氠慦景湬敤 慮 
業洀攀摩慴攠灲攀氧楰楴愀瑥 漀映愠2:-± 捬極楨潰栀敮祬栀祤牡穯湥 ㄱ뜀楴栠䉲慤礧猠
爀攀慧ⴀ攀渀琮 周攠摥物癡琀椀癥 ㄱ띡猠ㄱ뜀愀猀栀攀汬 眀敬氠慮搠挀渀獴愀汬椀獥搠晲漀洠 栀潴 
ⱝ楨汴倠 慬氧潨漀氠楮 �~ �- �e�l �l�m�, �- 渀敐㱬氀敳Ⱐ⹊䤮倀⸠䡩グ⸠뜠It 䩬氧余䔧䥬 瑯 汷 
椀挀氀攀湴椀挀慬 ✢椀琀栠愀捥瑡汤攀✀栀礀捬攠㈺㐠捬楮椀瑲漀灨攀渀彶氀桹挀桡穯渀攀⸠

Jl u-ro -an rtl ysis : 

䘀漀畮搠⸀⸀⸀⸮⸀⸮⸮ ⸠
䌮 
㐲뜹㤠
42·86 

H. 
3 ·7 3 
3 · GO 

N. 
㈴뜀㐰 
㈵뜰〠

⹊楩硥捬 ∀뜀椀瑨 慵瑨攀渀瑩挭愀捥瑡氀搀攀栀Ⰰ氀뜀㱬攠㈀㨀㐠摩渀楴牯灨攀渀㨀搀栀⹮汲慺潮攠潦 
⥦⹊㸮 崺⥕ⴀ䩇㄀뀠楴 洀攀汴攀搠ㄱ뜀楴栀漀畴 ㅬ数牥獳椀潮 慴⸠䨀㔀⅊ⴀ䨀䜱뀀⸠ ❬✀栀攠祩倀氀㰀氠
1\'<lS 〭㈀㨀ㄠ朧汬氮 

䅦琀攀爠浡歩渀朠愀捩甠戀礠整栀攀爀Ⱐ琀栀攠牥獩㱬甀愀氠浡 楮 㬻漀汵瑩潮 ∀뜀愬⸻ 慧ⵡ椀渠
數瑲愀挀琀攀搠愀渀挀氠礀楥氼氀攀搠瑯 整栀攀爠 愠猀汬氀愀汬 �q �u �a�n�t�i�t�~ �- 潦 愀渠慦❩㰀氠睨椀挀栠睡猠
敶攀渀琀甀愀汬礠 潢瑡楮攀ㅬ 晲潭 慣攀瑯湥 椀渠 慧最爀敧愀瑥猠潦 渀敥㱬汥猬 䴀⹐⸠
㈲℩ⴀ　　뀠扵琠 琀栀攠煵慮瑩瑹 眀慳 楮猀甀晦楣椀攀渀琠景爠慮愀氀ⰀⰀ띳楳⸠

㔀㄀㠠



l' . ltDfi:\G T O'\ , G . C . . <..;. lWE T S ⸀屓䐠 JJ . G . S TE YN. 

�T�h �e �:�: �H�~� result s are purely J>reli m in ar:y bu t serve to 1lelllonstra te 
t he d ose fii mil arii )' he t11 een 夠ermerric acirl and Geigerin. F urther 
work 1LlJOll th e constitutio n of t h ese suhstanres " ·ill he un1l ertaken 
at a later date. 

Sun unarising the d le iHical in f orm ation Ⰰⴻ漠 fa r obtaine1l , <Jill' 
m ay represent. th e three substan ces Geigerin , \ .. enneeric acid an1l 
Ve rmeeri11 as fo llow s, an indicati on being· g iYen of the p ossible 
illY Oh t>m t> nt of on e at om of oxYg en in a �k �e�t�o �~�t�> �n �o �l� Lm tomerism . 

Gcigerin, 䌺㄀㔀䠀㈀　　㐀⸠

1 co 

or 

I--CO 

�~ �- �6� �~� .. 6 
l=o l- oR::::: = 〠⬠䠠 to ring. 

\"ermeP ric a1· id, C18H 280 7 . 

1--COOH 
䤀ⴀCOOH 

C]f,H 24 �~� --OH or C1 6H 240 

氀- OH 
= 0 

䤠- COOH 
�~�-�C �O�O�H� 

�~�-�O �H� 
�l �-�- �O�H�~� 㴠 〠 X 䠠 t o ring. 

�S�u�~ �H�I�I �A �R�Y �.� 

䤮 T he tox ic pr incipl e of t he V en ll eer!JOs, Geigtwia aspC?·a, 11as 
been isobtecl. 䥴 is a dibasic- acid C, 8 H 2 ,0 , an tl has been named 
" Ve nnee ric acid '' . On stan di n g in 椠he air, V enneeric acid 
g raduall)· loses hYo m olec11les of w ater f orm ing th e l'rysiallin e cl il ac­
t one " Y e rnJeerin " C,_, H㈀_,0 㔀锠

:2. V en nf'Prin has }I. P. _. ·143° :' 11rl [ a J 2
1
)
8 

- 00· 5]〠 but 

\ "enn eer i(' ac id is opticall_1· iuar· tiY e. 

:). J3oth subst an ces, like Geigerin , giY e a �~�.�:�o �l �o �u�r� 1·eaction ,,·ith 
h y drochloric acid but the colour is b ro,Yn er , and in t he case of 
V erm eerin it is of very s ligh t int ensity . A n absorption b aml at 
;)4G 5 m f' could h e di st ing uish ed and two othel' b an ds w ere faintly 
1lis('er nihlP. 
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4. \r enneeric acid foruts u 2 : 4 dinitrophen:vlhydrazone soluble 
iu wdinm c:arbonate and reprecipitated by acids. This derivative 
appem'R to contain H 20 less t han that expectecl upon the �a�s�~�m�n�p�t�i�o�n� 
of a simple reaction and it is thoi1ght probable that dosure of one 
lactone ring simultaneousl y occurs. V ermeerin when treated "·i th 
hot Brady's reagent reacts to such a very slight extent t'hat the 
absence of any ketonic or l\ eto-enolic function is inferecl in t he 
u n0,eoom posecl substance. 

5. 夠enneeri<: acid decolorises potassium permangana te m the 
cold . By oxidation with this reagent in alkaline solution at the 
boiling temperature there was obtained an acid crystallising in small 
prismati c needles .:\'I.P. 229-30° and a substance \Yhi ch when treated 
with cold dilute aeid immecli atel y liberated acetaldehyde, the 2: 4 
dinitrophenylhydrazone of whi ch was prepared for identification. 

G. A<·c:ompauy iug V ermeeric acid in the plant were found two 
flavone-like substauces, the one with �~�I�.�P�.� 269-71° being, in all 
probability C,,H,㈀0 㘀(CH ㌀0)㈀Ⱐ the other, JII.P. 24a-4°, haYing the 
formula C,.,H,,O, (methoxyl not determined). 

7. V enneeric: aeid clrenchecl to sheep in closes of 10 to li) gm. 
causes cleath from acute vermeersiekte within 6 to 48 hours. 
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