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i(eulsterurl .\'umhcr · U!Hler;-;tepoort Spec. So . (i2(i, Xai. HedJ. 
No. 1154G. 

Co m111on Nam e:; : Aslm~. loogbo,;. 

Origin : Prie~ka. 

l K a receut i,;s ue of thi,; Jounwl, ]{imington :11ul Steyn (19;{2 1 
cle,;cribed pre 1i miuar,y iuYestiga tio n s in to the toxic pri 11 ('ip les pre~ent 
iu the plnnt Psilomulon absimife ~.E.Br. '1\m diffC"rent principle~ 
were <letedefl , an organic aci<l ::tll<L a11 nlkaloi<l, hoth ce~pable of 
causing rleath 1Yheu administered i n .~ufli('iPnt amount. The aci<l was 
identified :ts oxalic acitl 11·hich i~ present iu thP plant to the exten t 
of 8 · G JH~ l' cent. of the tlr.v weigh t and in t hP pnpPr referTerl t o a 
complete nnnly;-;is >Yas recor<lerl of t h e organic aeitl hadion aud of 
the ash . 

lu the present eommuuieatim1, t h e isolation i,; de.-;ni betl of l.he 
poisono us alkaloid <tlHl its iclenl.ificatiou as zJiper£dinc, tl1e ha,;e being­
present ill tht> plan t largely a~ tl1P hydrochloride . 

Psilocaulon abslnuilc is a member· of the fam ih Aizoar:eae. 11 is 
a ~ucculent plant somewhat resembling the .lJLesemlny([n/henw 
(Fig. 1) and enjoys a wide distribution in t l1e thier part .-; of the Unim1 
being fo und i.n the \ Yi.ll0\n110re Dishict an cl nortln,·anL throughout 
the kanoid areas to Prieskn. T h e wriier has ,;ee11 it growiug 
ahn ll(lantl~, in the YictOl'ia \Vest-Loxto ll D istrict where tl nring the 
war 1914-I.S it ,,·ns gathere cl and h um( fol' t he "akP of its alkaline 
ash which was tlisvosetl of commerr:iall~- . As prt>Yiousl~- reconlerl. 
t he plant is not a frequent cause of rleath to stol· k b ut losses nn P to 
its ing estion tHtYe heen Jmo\\n to occur (Ste~'ll, JWl1). 
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lsoL.niO:\ OJ:' Tt·J I·: T us1c ALJ\ .11.011> . 

l'.n .. l imi11ar.v P-"Jit'ri ttl etlt~ inr1i("<llPd that t ht> alkaloicl \Ta~ readil1· 
P.\.h:1ded b1· ,,·: iler or lr1· ("illomform but 11·:1.~ uo1 ~n lt th lP i 11 etiH-·{· . 
A JJJPthotl fm ih i~olat ir;n 11 u:s 11 mketl out as follo\\"~: - · 

'l'lw ht>~h 1daut m<~leri<~l \1:1 .-; p<H"ti:dl.l rhir•rl in tht• ~1111 :llltl t il e11 
in a 1\'<ll"lll onm until hi:il>lt•. I t 11·<1:s the n gTr>und to :1 fi 11e pOIY rlPL 
'l'he ~I.L.D. of lbi~ ]H>\1-dPr \\·as :1hout :j:j gm. 1dwn rlreiH·her1 to 
r abbi ts IYPig-hing· :lhout '2 1\._g·. 'l' h~c· ci_,·mplolil .-; of iltlosi("atiott \ll'l"P 
laboured respir:1l io t1. :U·I·P1Pr:Jtt>d lw:nt hPat, :saliYntio n :~uri ~~ · tnptom~ 
of p:naly~i-;. ])p:\ih nppe:li"Prl to l>P rlu P to a-;plnxi<t. \\'h r·n cilth­
letb:d tlo::~P~ 1\"l'n~ ;~rlministr~ rt>rl, i11 e ;~nin1al -; (Jpr·antt' rlrOIIS.)" <1 1111 
JlflrnJ_uPtJ. 11·itl1 gTP:tfl_y r1illlilli·;\JptJ l" PS]li l":J ti.on hut I"Pf"OYPn•t1 ("lllll­
plPtc•\.\· 11 it1wut ill-dl'er·ls. 

lilt) g·m. of thP pl<~ttf JHIIIdt·r 11 · a~ e.'\ tr:tl"i erl 11. a So .-.; h] r•t P:dra("(Oi 
11· i th r·hloro form for+ to .) ltuut·s, thP sohP ttf 11·a,.; tht>11 eY:I JH>r:dPrl off 
:ttlll tile rl:trk 11·axy rP .~idur· p;dr:J("IPtl l"t'JH ':IlPdh· 11:ith 1\":trll l 1\·<li.el · 
tllttil thu iodinp n-•n l"iion 11·:1 .~ ll l'g·;tiii·P . Tlw ''""'. n•sid11e 11:1' ~oluhlr · 
in br•tt%t :l le :tlld, ],). h:ll·liou;~ti;,ll, :1 'i1hst: 1n r·r • ;ll< ' ltiug· :11 liU0 :11111 
r·ryst:l\1i-;iug· in _j:1g·g-pd pl:tlt>s 11a .' oht<li tll-'rl ( l<' ig·. :! J. Hlc'ing- JIOil­
tos i(", it \\ "<l ei uot l"urthr•J· inn · .~tig :\lr•<1. ' l' lw ll"<ilr·n· r•str:td 11·:1,.; 
l'Y<i] Jlll·atl'tl lo r1r\ . IH>.-;s 011 t iJl• 1\·;t( pr . ha t h ;~nd takPtl up.in r·hluruforlll. 
n•_jer·l ing :IJI _\. in .-.ohthl P nt:iiPri:~l. 'l'h<' ("hlorofo rm .~olul ion \1'1li!"h 11:1,.; 
colo un;cl lip·\l( hnJ11·n 11:" l"l>lll"P iilT:liPrl llt llil m:t.""' of r-r\·.;t.nh hegau 
to SPp:tr:de . 'l'hc rbrk lnolh t>t " liquirl. ~till r·onLiilling- tnur·h :tlkaloid. 
\Y:to> drain ed a11·ay :t11d :1(1llr·ll to :1 "'lll.~equt>nt l><~tdl or 1\0J"!;r·cl lLJ> 
.;ppnratd.\. Tl>P l ig· ht .1·P llo11 •·l"l ~Ltl .~ (Fig. :{) 11·erP , ] i .~so iY ed in 
\\·:IIPr, rlr-• r·olori~Prl hy llllilitt.'-'· \\· itl: 1·h:~t..-oal. t h r ,;olnl ion r·Ya pura1Pr1 
lo rln11P~~ :t1111 :q."nin Ltk PII U]l i11 chloroform. This .;o]lltion \\ · :\ .~ 
pom·Pr1 into nbout i) Yu11tlliP .'i of ,lJ-,- ether or, prefPr:tl>l,\· , petrole<tm 
et hPr (B.I'. -!-0°) \1-1lPn t liP to"\.ir· .;nl>.;Llncr 11·as pre r·ipiLttPrl i11 lllino­
nstalliue eonrlition (Fig. -!- ) . \\'i t h p et ro lPnlll 1'1her, thP r·JT.;i: tl.; :11"1-' 
.-<llinl \r•r hu t Lil"P lllOI"P P<l.~ il1 · chi PI] ill \":11'11 0 (0\'PI" p:n:tfflJl \i":\X :llll1 
s nlpburil" H!"irl or cnlr-ium f'hlm·i<lP ) ~i lll"P PYe n in thP pun• co ntlii ion 
iliP\. arP :s•Jllll'\l·h:tt h_,·g- m~i·opir·. Tlw 1\l:ltPrial .;o ohiai11erl pn>YPd to 
hr· thr· l11dnwhlorirlr· of the :tlk:~loid. 11hP11r·r·' it lll:l\· lw r1Pri lll" l' l1 th:il 
a p:1rl ,,·/ lPa::t i,.; prt>-;Pnt in lhr· ]> !:tnt in thi.; fo;·n1. ('onsi d l'r;ti>I P 
diffi("1tlh 11 · a .~ t::ij>P I ir· ttr·i•d i11 J"l'llllll.i11 .g· all •·ol()lll"<'d itupuritir•s , lllti 
i1 11 · :1 .~ fo un d th:tl ihP .~r· ;:; uh .~l:i t ir·Ps r·o11lrl ht• I" PIII<> \·r ·d 1ll' \\" :ts hin<>· 
rPpe:tlr •• ll_, . 11ilh l'·'·ridi tll'. i11 "·hir·h lhP h,·dnwl1loridP of i he h:~s•· i~ 
011 l\ .~pnri ttgh· ;,;oluhli•, loll"''t'd ll\ Jll"f'r·ipit· :~li()JI lro111 <"h1orofortll­
pr•tmlr-•un1 t>i hP1· <IIH] tlwroug-h 11 · :1 ~ h i ng 11·il h 1h P l:tttPI" ~oh·e nt. ,\ .~ 
"·" old:Jilll'<l, d lorllll'<1 :1 Sllll\1-11·11ile llli r·m-r·n ,-d: JIIinr· po\\·<11'r l hP 
r-r\ · ~t:tb i>Ping- -;hod I"P("I:tng-ular Jll·i s nl.~. 

l'IWI'I ·: trJII·:S 01: ~-\ Ll\.\ L OIIJ.\ 1. 1-lY I! I{()l" I I I.OI~ IIJJ-:. 

~lig·htl,\ hvgro .~r·opi r ·. ~-PI"\. soluhlP in 11·rtiPl". al!"olwl :1nrl 
ehloro fOI"Il l . fn~o lul>l e in efhPI" :11111 ]Jet rolE' tl ln l'i hl 'l" , YPI",\" -; p:lrillg"l\· 
soluhlr• in bot hP tl ;r,enP. \ Yla'n 1w:t tPd it ,;uhlime .~ ypn· IT:tr1i\,· m;l ki tt g­
rl PtPrmiuation of mPlting- p11i11 t ,1iftir· ul t; m Plts :1\ ·2:{70 ( lp tic: tl l.,, 
inadi1·P. 

* :\II melting poi nb r er-nrcled o11 f\: ,., fler •·lcdricall ,-.J,eatl'cl mino-nwl tin~ 
p oint appa ratu<: t iiPy are therdo1·<' "coiTedc•cl ". · 



CL\L' DE RH1INGTOK . 

1Vitb \Yagn er 's reagent au inuuediate amorvhou:; pre l5ipitate , 
even in hig h dilution. \Yith Ma:-·et·'s reagent an amo1·phow; white 
JH'N:ipi.ta t e from co ncentrated solutions. Auric C'h loricle giYP .~ a Jnino­
l:rysta lli.n e precipitatE' " ·h en added to a c·oJwentrai·ecl solution. 
:Neither platinic f'hlori.cle llm picri C' ucicl gin precipi tates nU<l er the 
11~ual coJHi itio n ~. ~esslE'r's reagE'Jlt giYes- a cream-colom·ed Jll:ec·ipi­
tate . 

\Yhe n alknli , or eYeu siher h _l"lhoxicle ~ ll iSlJension , " ·as acldell to 
an iH] tteous solution of the h:-;-clrochloricle a strongly ammouir1eal but 
som e,Yhat fishy smell developecl. It wa s found that this odour was 
duracter isti c of th e free ha ~e '"hi ch eoulcl he cl istillecl in ,;team and 
i he hychochloride 1·eeoYeTecl quantitatiYely and un c-hangecl by trap­
pi ng the cli stillate in dilute hy d.To chloric af'id. 

This finding gTea tly f<u..: i li tatecl t he purification of the ulkaloicl 
<tncl lecl to the adoption of t he follo"·ing meth od of prepa ration which 
;~ ho a:ffonlE'rl a 1·eliah le determination of th e quantit.' · pl'e . .;ent i 11 the 
plant. 

A 11·eig lJecl quan t it y of the plant powde1· 11·as extr nded 11·ith 11 arm 
dilute (K / I 0) h ydrochlori c aeicl ill :i liC"!' es:i in• portion~ . The c·mnhinecl 
extracts were ren cl E' r E' cl alkaline a ud . .;team eli shllerl , tlt E' Yolatil E' hase:i 
being- ah,;orhecl i n H ll exr;ess of stancl:Jnlisecl clilutP hydrochloric acirl. 
'l'itl'atiou of an <tliqnot affo rderl a m ea,;n re of the tota l Yolatile base:' . 

The ,;olutiou 11·a,; then evaporat ed to rhynE's,; ancl extra r.:te cl with 
ch.1· ehloroform, thereby r ej ediug- an1moni nlll chlori.cl e, ancl the alka­
loirlal ,.;al t precipitated by JlOnri ng into pe trol P111ll d hE' r. A ty pi!'al 
ex periment is t h e follm;-i lJ g : -

\Y ei.ght of plan t t.ake n ~= 10 g tl l. 

T otal Yola tile ha ,;e 43 · 4 cc . X f 10 = G3 · 4 mgm. X. 

Ammonium l" hlori.cle ~ 8 · 5a rc. ~ fJ (J = 11 · B3 mgm. \. 

\Y ei.ght of alkaloidal ,;alt r ecoYererl ll' ithont 1·eery,.;ta lli. ,:;ation 
== 0·47 22 g-m. = 54·3 m g-m. :K. 

\\TE' ight of alkaloiclnl salt I"PC 'OYered afte1· n •c·r.l·stalli,;;Jtion 
= 0 ·JFJ8 gn:L ~= 47·9 mgn1. X . 

'l' h e rlri.ed plant t hPrefore e011tains <llJ[ll"OXim atel:;· +·o p er cent . 
of the alkaloid , es l culat erl as hyrh ochloricle, equival ent to 3 · :~ per 
ce nt . of free base . 

~Iicro - analys i s * a:ffordNl t lw following figm'eS: -

c 
reCJu ir ecl for O,H,"NCl 4B·40 

Founrl 49 ·89 

H 
!:1·81:) 
H · :~s 

N 
ll 53 
ll· 21 

Cl 
'29 · '22 
'29·32 

* All mi cro-analyse> h)· Dr . Hack ebeq:2; of the U niversit)· of the \Vi h,·aters­
rand. Johann Psbnrg. to 11·hom I wish to extend m~- sincer e t ha nk:,. 
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"PSILOCAl"I.OX AHSDULE ' ' X.E.llR. AS -~ STOCI\: POISOX. 

J1olecular tceight determination : 

This was cun·i.ed out on a carefully dr ied sprcimen by the 
cryoscopic nwthorl using ''"ater as ROIYent. 

\Yt. of solvent = l-±·9:3 gm . 

\ ;n. of material = 0 ·1302 gm. 

D ew essi.on of F. P . = 0 · 273° 
:.}I. \Vt. (as~uming- c-omplete ionisation)= ll8 ·:2. 
C.,H 11~. FICl requires 121 E). 

The com1Josition of the substance is therefore conedly given b~· 
its empirical formula. 

For a D<lSe \Y ith the formula c ., llllN sen•ralpossihilities are opell. 
It might be aliphatie, a methyl-pynolidine or pipPridinP . 

A n eg-atiYe carbyl amine tesi exclutl ecl primar.Y amines. A 
strongly positive Legal test- deep blue colour w lwn ihe f r ee base is 
mixed with sodium nitropru ss id e solution an<l aceta l<leh yde, furling 
gradually through )Jllrple (o blui sh recl - sh o,,·pc[ that it \Tas n. 
secondary base. 

" Th e11 heatecl alone, no rechlening- of a pine slJlintt>r oceurs but 
when the hydrochloride of t he base is h eat.ecl " ·ith ;r,i ne dust, thP 
vupours afford a positiYe, intense pynol reaction. 

It wa f> sus1Jeded that the substmJce " ·as pipericline h:•.-chochlorid e 
which suppoRihon proved to be correct when deri...-aiiYt'' we1·e made 
and co1npm·ed wi t h those similarl,y prepa rP cl hom a pm·e .-;pt>r· i men of 
piperidine ( ~fe1·c k). 

All the i>alts of piperidine art> readily so lub1P in " ·ater, a facL 
which r enders t h eir preparati on au rl pm·ifiration cl iffic-u li . 

L) icra lc. -1'lt ic; :-;a lt ~nt s pr epared hy adding 20 mg-m . of thf' 
alkaloidal hych oehlmille to ,J:;:j · 8 mgm. of picri r· ari cl dissolved i n 
2 c .c. of hot watPr. On cooling in the ice-chest t h e picrate separat ecl 
in small golden coloured prism s. These 11·ere eolleeted, \\·ash ecl 
;;paring:ly with r-old water , and dried on absmhe 11t material. They 
had )1.P . 148° aud aftpr rPcr y:; tallisatiou hom a Yery slll all quantity 
of hot water, from " ·h id1 it ~ e Jim·a te cl in fragile ag-g-reg-a( ions of small 
prism s, mel tec1 at 149-1 :) QO. 

The ~L.P. of pipt>rirline lJinate is g-inn .as 14:)0 hu t a speci m en 
prepared as above for comparison. also m elted at 149-14H·6o. Mixed 
.YL.P. 148°. 

Microaualysi s : -
~ 

Found 17· 95 
C11H u -:\T'/), reC[l.Ures 1 I· 89 

A m ·iC'hlrwide.- :10 mg-m . wn ,, dissolved in a fe\Y ch·op,; of water 
ancl 1 c.c. of a 00 pe r ceut. Roluti on of gold chloricle addec1. On 
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CLAL" IH) H Clll~GTO~. 

stancling in lhe ice <·hest the au ri chlorirle ,;;ep.arah•cl in fine orang-e­
yellmY cry~LI1s, ,,·hich \Yer e again sePll to be agQTegaiPs, of ver5· 
minutp pri ,; m~ m nee l11 es (Fig. :)). 'l'hrsP "·pn• filtererl oft, wa shed 
sp:uingl.y anrl <hied . The ~alt hom pi11erir1ine h;nhochlori<le was iu 
flV Pry " ·a) ~imilar. The ~I.P. " ·as un cha Jige,1 1~ ~- ren·.,·.~talli~atioJI. 

'JI.P . l7=1-lTJ0 rleeomp . 
PiJIPridine am ie bloricle )l.]' . 1 7:~-17() 0 clt>coinp . 

Mixe<l }J.P . 17±-177° <leromp. 

'l'he m elt ing point of p iperidine aurichloridt>, B' HAuCl,, 1;; 
giYen in \Ynii's ])i ctimJaJ·y of Ch emistry (191-J.) a s :!OG0 , hut this iii 
dearly ina('(·urate un less under the con<1itions u st>rl h E'rP .a different 
dt>riYatiYe i,; pro<1 uce<1. 'l'h e mi:s:e <l m Pl hng poi nt lPH uo doubt "·hat­
soeYel· about (·h e identity of th e i.\yo malPrinls. 

'Jiicroalwl.r,;is: -
An 

Foun d -J.G · 43 
( ') l ,"XAuCl, rPlFJHes 4G · :~ q 

Picl'olonutc.-Piperi<lin e p i('J'oloualE' ha s not, as fa r a" t he writer 
1s a"·are, heen <l E',;c rihe<l hit lw r to. It 11·as p1·p par ed as follows: -

12·2 mgm. of base byclrochlorirle \l'<t ~ adrled to 26 1ngm. of picro­
lonic acid d i ~sohe<l in 1 c .c. ot ho t fJ(j per cent. alcohol. Almost 
immecliately t h e sepa ration of beautifully formerl crystal,; comnleJJ<· e<l 
and continu ed in the i<'e chest. TheY we1·e filtered off, \l':tshed "·iih 
a little al cohol and drier1. l<leutiu;l crystals were prepared hom 
piperidine and from thP P si1ora!llon alkaloid. _piperidine picrolonal.e 
u·.'·sblli8eti from <I lco hol in \Yell forme<l. golden-coloured lwxa g·mwl 
tables (see Fi.g. fi l. The hexagon llUI.). be equilatf'r.al or take the 
shape of a lria nglP with tnmeate(l ap irE'R . 

l:'t!H'l'i<line pierolonate 
'Jiixerl 

~Ilcronua 1 ys i ~ : -

M.P . 230-232c.. 
'JI.J' . 231 -2:~-fG 
)'[.l' . 2:11-:!:).±0 

C II 'K 
Founrl Ei2 · 31 6 · 48 19 · 88 

C,,,H'"~ .. 0 5 l't'\]1lll'e3 01·58 rJ·4:) :!0·05 

L' latinir·hlnride. - Diftil'nlt.'· 11·a ., Pxperien<'Pd in preparing a speci ­
men of the phtinichlorir1e mYing 1.o ii s high soluhiltt)' in both wn tPr 
:IIlrl alcohol. 1 c.c. of 10 per cent. aqueous p latini.G chloride sol u­
t ion " ·as aclderl to :1 h out 30 mgm. of alkaloida l h.'·(h ol' hlori<le rlissohed 
lll a few (hOlJti of \rater a ml t h e mixture l eft i u a .-nnall Yessel i n a 
des...;icator for seYeral days . As the liquid evaporatN1, a small 
d <>po~it of rpddi sl1 <·r.'·stall s formed, M .l'. 188°. ·Th P .~e " ·p; r 1·em oYe<l 
an<l drier1 on an absorbent smface. l'iperirline pbti nichlor ide sillll­
brl.'· prE'Jiarecl ha<l ~i.P. 18UO )liwr1 ~f .P . 188° 

'Jiinoanal)·sis : - -
l't 

Found 33· 62 
C,,II".,..\ ".PtCl); requues 33 · GG 
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"PSILOCAULON ABSIMILE" K.J<;.BR. AS A STOCK POISOK. 

'l'he benzoyl derivative was also prepared and cry.~tallise<l in 
colourless prisms having the correct M.P. 48°. It is thus estab­
lished that the toxic alkaloid present in Psilocalon absimile is 
piperidine 0 5 H 11 N. It appears to occur in the form of the hydro­
chloride. Piperidine has not hitherto been found in vegetable 
material (except possibly in the husks of pepper seeds) although it is 
a component part of several important, naturall~r-occurring alkaloids. 
'l'hus, coniine is a-n-propyl-piperidine; 11·hilst piperine is the acicl 
amirl e of pi peri dine and pi peric acid. 'rhe following constitution a 1 
formulae will renfler these relatiom;bips clear: -

Piperidine. Coniine. 

CH2 

H,COCH2 

H 2C CH2 HC ---~ 
II 

N HC--CH 
I II 

OC--CH 

Piperine. 

Incidentally, it mav be remarked that co1nn1.ercial piveridine IS 

prepared by the somewhat expensive process of reducing pyridine or 
crude boil oil bases, by means of sodium-amalgam or electrolytically 
(E. ·Merck D.U.P. 90301-\) but is usuall,y contaminated by its homo­
logues. It i,; listed (British Drug House~) at aLout £6. 8s. pm· pound. 
One pomHl could he obtaine<l from about 10 kilos of dried Psilocaulon 
absim'ile by the simple process outlinPd in the present paper and 
requiring only sud1 cheap chemicals a,; caustic soda an<l hy<lrochloric 
acid, chloroform and light petroleum. Piperirline is usecl in pharma­
ceutii:·al chemistry, the <lyestu:ff an<l chemical illClushies and in the 
vulcanising of rubber. The wide <listribution of the plant and itR 
uselessnesc; as fo<l<ler "·mdd seem to invite contemvlation of its com­
mercial exploitation . 

PHARMACOLOGY. 

Following the a <lministration of extracts of Psilomulon abs~imile 
from which the oxalic aci(l has been removed, to rabbits, per os, the 
symptoms developing are as follows: \Vithin 10 minutes to half an 
hour after closing, salivation, laboured 1·espiration, weak and 
accelerated pulse, general muscular weakness and occasional con­
vulsive tremors passing over the whole body. Death is due to 
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CLH'DE RJM I NGTO\. 

< t ~ ph_\·xia, the respi1atory movement~ ceasing en!irel.v before the onset 
of tll e pre-nun·tal convnlsions. At post-mortem the heart is founll to 
he rl ilatell a,]](l eng-org-ell ,,-j t h blood. The follcnYing experiments 
Teconl the action of the p11re alka l oi1lal h,vllrochloride isolated f rom 
tl1e plant. 

Ra hbit ] ,,·eighing :2 kilo~ do~ed 0 · 9 gn1. of nlkaloi1lal hylho­
ehlm·ide rlissolve1l in water pe1· os. \Yi th in half an hour t he nnimnl 
became restle~s, ~bak ing· its hearl amlmovi ng- nbout in the cag-e. Th e,;e 
s.vmptoms rapilll\ ~nbsidell <lllll \\·ere ±ollrmell by tmpor . rrhe heaO. 
f;ank to one side anrl the <lltimal grnlhtnlly became weaker until it 
was half-prosirate and eomutose. Pronouneed salivatirm " ·as noti ced. 
After remait1i ng in ihis cowlition fm ahont au ltm.n it made a g-radual 
recovery. 

Rabbit 2 weigh i ug I · 04 kilos \Yas rloserl in the same manner " ·ith 
1·'2 gm. of i.he alkaloirlal "alt at 9.25 a.m. This quantit:Y correspond s 
to about T3 gm. of plaut, the amonni. fo uncl to b e f atal when admiuis­
(eJ·erl suspellllecl in w:der . 

S.nnptom.-; deYelopPil as foll1m ,..; : ­

] 0.0. Slightl.1· l'e..;i.lesoc , ,-;al iYaling. 

10.25 . Uncomfortable in cage, hunched up , breathin!j· l abom·ed, 
h1·i ( c hiug nwsc ular tremor-; of head nw1 11 ed:. He aLl 
incli11ell to sink. 

10.30 . Intense ,;alivalion . Hearl faHing . Pronuunce1l convulsive 
muscular tremors oYer t he \\·hole bocl,v. 

10 .:32. Violent coiJYnlsions, t hP a11imal standi11g almost on its h eacl 
in t he cag·e " ·hiht convnlsiYe tremors excit ed eYery muscle 
in the hody. Fimtlly it collapsed and lay prostrate v ery 
1'_\' flllOtic a 11 t1 '\\' i ( h R:il i V<l clri pping from the open m 011 t h . 
Respiration ceaserl. Intense peristalsis. 

HJ.T±. Died 1 l tour 8 mi1mtes afte1· dosing. 

Post -mortem findings: H eart greatly dilated, auricles engorged. 
Lungs slig h tl,v hyperaemic. Li,~er vPr)~ slightly h~· l Jeraemic. ) Iesen­
teric vessels inj ectecl. Stomach normal. Small int estin e normal. 
La1·ge intestiue eli sten1le1l with Rem i-flui c1 l'ontmJts but n ot inflam ed. 
All other Ol'gans 11 onnal. 

Th P adioll on hog,-; is aLo dwr.aderistic. A voud hog ohtaiu­
able locall,v, illeni. ifierl fo r me as Bufo 1·c.r;ulwris Iteu ss . , was given 
2:) mgm. oJ albloirlal h,rrhochlori1le clissolwrl in about 2 !'.C. of 
Ringer solution hy injection into the clon;nl lymph-sneo . 8)·mptoms 
snperYeneLl as follcnn;: \\'ithin 2-4 minutes very irritable, clambering 
abont and jumping Yiolentl~~ . After 7-JO minutes r espi1·ntion sh allmY. 
\l·ea k an<l i nte1·mittent. A f! er 20 minute~> anrl ouwan1s comatose 
hut appa.1·ently conscion,;, pro~trate, breathing only :1t 10 secoulh 
intervals o r longer. Limhii remain in an~~ position in \Yhich t h ey m·e 
placed. \Yhen tu r nerl upon its back tlw <Jnimal makes ouly a fmy 
feeble mo\·elue nb i11 a Yaiu nttempi. to right itself. After 40 lllinu tes, 
slight li mh hemors \\·ere seen. The h e:n·t hea t was .a p])]'Oxima tel)· 
n heats in 10 SP('Oll(ls. Di erl owrnig·ht . 
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, \ frog " ·hil'h rec<'LYl'll .-, mg-111. suffere1l no ohspn·ald.r ill-effed~ . 

l) ixott, 111 llPfft pr' .-; ] I andllltch dPr ex perimPntellPJI Phanna­
knlogir (1!J'2.J., \'ol. 2 ti ) , ch·~crib(',; the <ll'tion or pipP ri rlit\1' Y" bPing· 
:;imihr to, althong-h \YE'<1ker i h <lll that of ni1·oiine and I"UIItlJIP. ln 
g·~·ueral it lllU\ he- ,.;aj ,[ to haY<-' " pc•ri plwrnl action. pnral.1·:;ing thr· 
tlPitl"0-1llll SC lll<lr .i undion~. I t al~o ud~ a~ u depre~'<tllt 0 11 t he \' agu-: 
<:E' Ittrt'R t lwrPh1· r·an~t11g· tlu:' re:.;pi l·:ttio;tto dimi11i:;h Lit heqttPill'_\· and 
tlw pul.w to :tr·<:elah·, ihP LlitPr .<Yill]l!Olll lwing aug·11lPt1led by a slight 
degree' of j > l"P~~())" adimt (;JIJOllt I ' '2 1) th<tl of an l'li\l:tl ljll<llltity or 
ni<:oiinP). PipPrirlilie al-:o prodiH'P~ :1 din•1·i <'Xl'it:ltion ot lhr motor 
eelL of tlw .-iptn<~l l'onl . 

. \ .-.; poitllt•d onl 111 lhc• 1ir..;t 1'"1''''. llJH!II 1'.- ilontlli,lll {(/islllllll' 
(J~iming-ton ;tnd Str·yn, J!J:-l:l l . il 11'\lltld <~ppP:tr ihai <lf'llt(' dt'::dh~ fron1 
th1• i ttg·<'-.;liotl of thi~ pLtnl i11 thP 1-ieold <lt·e• lo \, p :l:inih1•d fort h<' 111 0~1 
pnrt to lhe (oxil' ;1<·lion of t lw <tll;;tl oi d<ll l'lllhlihtl'ltl. ('llmttit· poi,on­
Jng r·<111 11 0 tl(l)tht :Jl-.;o 1!1'1'111·. IJttl th i~ i~ <tlltllht I'Pl·l:tittl,l· ;tilrilllti:thk 
tu I h1· ,.l'l".1 · Ltrg-r· <ll>totlnt of os; t] i,· ;wid \l·hir·h ih<=' t>i<tlti I'Otd<tin~. 

I Ii~ ol· tnlt'I'P-il 111 n•nt:trk 1l> al . :1, ;1 u·I-'IIPI':tl rlll<' . lho~p pl.t tth 
~Pr·n·i ing Lng-e quan1 iti1•:; of urg·:lllil' :l<"~d s, 1 hP so-t:<tlll'<l " acirl 
plant~ , . or Huhbnd <~nd \\' e iz<'l ( ·«'<=' ll iltti~>g-ton <nHI Slt>\.Jt, L!J:J:l i, 
<lbo I'OIIfctill l'P~ PI' \'t'~ of lllohi)p niiJ·og-PII in ihP fOI'Jll ni' <I IIIII IOnilllll 
<llh, ,,· ltil~l i1, 11011 -:ICidir · phnh, <llltitlr-'~ ,ur- h a~ <l"[l<ll'<lg·int• tak<-' tltP 
plar·<' of :tllllliOJii<l . ln 1 ltP f'<l~f' oi /'.,i/untlllo/1 ul!slll!lll'. <I 1.\·pir-:tl 
·· <H·id plant , .. onP fintls <tllJlltolli<t Yery LtrgPL.Y l'Pj>br· pd l1.1 · th<' 
eq ual!.\ · ~tm t t .uly ha~ic pipeJirli.Jit' . 11 11.011ld be oJ 1w ~tnall iltl<'rP~t 
to rli"·o1·e•r· 11·ltai Pxi.£!'1-' lll' ie, of 11l<' l<lholi~m h<IYP lP<l lrr il1is s11hsi itu­
ti <>n . 

lhtii·:H c\.1.1-cii.O II) S 0 1' '.J'IH: "li Z0.\('1·:\J·:. 

l'it)('r idin<' lta~ not lwt•n >i P.-< nilwd preYiou:;L.\· a .-< <I lt<durally-oenn­
ril tg albloi>l. 

l i II.Oitltl :lj>pear 1it<t1 ,,· itlt t l> P PXI'Pj>lion of 
Zwit·k\ · ·~ ( i !Yi4l .. ~l e~P ln hrin<' . , ihi -.; i.-; abo tl11· fir-<t 
i~olat1:d l'rnm <Ill\. nt e Jn lwr r,f· i lt f' fnmi l.1 . \izo;Jr· <·av. 

llartll· ir·lt and 
<1l knloi rl \() hP 

·· )fP.-<<"IIlbrinP ·· ~~ - ~1 .-< nol i.-;oLill'<l i tt <I s tat(' of puril.\· nor \Y Cn· 
<I ll .)' tl<>ri\·;JtiYr·" or .'ali.-; jli'Pjl<~l'l'd. l l :trl\\·i dl <IJtd Z11·il'k.1· :J ,-;signerl io 
it tlw j>mL;thle f>n·ntuLI ( ',,; ll ,,U,'i <111<1 <"Oit-iit[Pl·ud it lo he• id<• n lic:ll 
"·ith i h t> sulJsi~IJII' e reporiPrl Ill > b.v 1rr•iring- (li'!Ji-\,. 'fht·.'· 'l:t!t•ll th:~l 
it lwd <I •·rH·;tiut•-likP <H' iion. ·· .\ 11' .-< ('lirhrilt" 11<1 .-i fou trd i11 .1/ cst•nt ­
l~r _,Jou/lu • utuiu e.rpuu.<IIJ/1, 1 ... <IIIII .1/. !urluosuJu \lltil,j :_!:lou t of :)7 
l! l'sf'JIIllt.l)llllilu•/1111111 -<pPcie.-: (=':\<l lllill Ptl \\·prp ..;htiPd to g-i\·1· po:;itlYt' 
te~t~ for t·h p J>re-;pnr·p nf alk,doi d~. 

I I i~ of inierP~i t hai Sr·elntwlll a J/Itlumiculll (I Lin· .) Bolu ,., 
t .lfPWIIJ ill·.lf"l!ilrt' lll1tlll onut nntir-um lfarY.. Jl l'st' llthr.tJflll tir l'1111tlll 
l' ntrucidttllt Tln1nb. l i:; relatrd l1y \ Vatt <lnrl Hre.\er-Br<nHh,· ijk (l!H2l 
to h e U~<'tllt.~ · ltatiYP pPoples <Js ;tu l<'\ .. iblllt aJHl <lPlirian t (~mnll doses ) 
or a:;~~ ~e rl aiiYe (largn >l osP:; ) <lr-iion~ whiclt a re rPmini .-<crnt of thP 
Pfi'Pcb of pipPrirline snlt,; a~ quott>(l i1t ihP literahnr :1nd a' reconlerl 
in till' p reSPJ11 \I 'Ol'];. 
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It \Yould appear that the famil.'~ Aizoaeeae mig-hi wPllrepay close1· 
chemical stud.'r. 

Sl; JLHARY. 

The alkaloid pre~eut in fJsilocu11lon alw:nLile, N . .I<.:.Br. h as been 
i~olatecl and itleutified a~ L' lji e tidine. It occ nrs in the pl ant. in part 
as the hy<hoehloride ancl i.s p1·esent to t he exte11 t of upproximateb · 
4· :) per cent. of the dry weight. 

Piperidine Jlicrolouate hus het>n preJ';.ned antl 1les<-rihed. H 
t : r~~ stallises in golfleu-yello"· hexagona l tables "it h :JI.P. 2:J2-234° . 
The tnelting !Joint of pipericline pierah: is n:conled as l..J.D-J-18·5° and 
that of ! he gold salt as 173-17G0 . 

l)iperidi.ne lw,; not hi the1·io l1eeu fo und as a JJUturally occun1ng 
alkaloiil in plants, although it i ~ a component of eerta,in impori:tn! 
alkaloi1l,.; sueh as, for example, piperine aucl coniine. 

Oul.'· one qther alkaloi<l ha s 1eeu reported in t he family 
Ai.11oaceae, the alkaloid " }[esemln·it." which >Y<H; no1 defini t e]:.' 
ch aracteri ~eel as a pure ,;ub6tance. 

Death 1lue to acute poisoning following the ingPstiou of Y silo­
untlon alw"m ile by grazing stock is to be attributed iu large me~Hun· 
(o tl1e action of the alkaloid. Chronie poison i11g is nlmo,;t ceriaiJll)· 
llUP to the efteds of the la1·ge quantity of oxalic aei1l whieh the pluut 
abo contain,;. The toxi.f·olog il' al effeds upon rabbits aJHl hog;; of 
prep;nati.oH=' of piperidine l1~ · thorhloritlf' obtaine<l from the plant <I H' 

hriefl~~ des1:rihed in thP pre~f' n t palwr. Good <1nalih piperidin e i.-; 
onl.1· obtainable commen·i.all.y at a high price, about £G. 8s. per l1J. , 
anrl it is suggec;ted that nw plant P siloca11lon ahsimile , "~hich is 
\\"iclel.\· tlistrihn(e(l in the r uion anclnseless a~ a folldet , mig-ht sen·p 
<I;; n (·heap aHe rnntiYP ~ou1·cp fm· the maunf:u:.tnre of i hi" llHltPria l. 
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I \Yi~ h to t hank Dr. D. G. Steyu for hi.s kinclnes~ in procuri11g 
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EXPLANAT[(J~ OF FIGURES. 

Fig. l u. Ps'ilom.u/on ul1simile. 

l-'i g. ' ''· l's·i/ocuulon uusimlie. Flo\\'E'J'in g G]Joot. 
l•'ig. :2. Con stit 11 Pnt of the wax of P silocrwlo n 

,..,ig. :j. 

l•,ig. -1. 

hen7.PilC. :\Iagn. 135 X. 

.\lk:Ji oitlal hYdrochloride from l'silowulon 
c hloroform. · ::YI:agn. 150 X. 

A.lkalo id :d ln·droclllo ri dt> from l'oilo ccwlon 
('ltlo r ol'o t·, , : ether. :\-lagn . U!6X. 

ubsimile 

absimile 

absirnile 

cry& t all i ,ed 

cr~·stu IIi sed 

cr,,· ,-tallised 

_Vjg. . ), l'silomubn rr/J.~imil P :dknloiclnl gold salt. l\fngn. i)Ox . 

ITO Il l 

I' rom 

!' rom 

Fig. (i. J'ipcriclin<· picrolonntP cr,,·stall i ~ecl from aJeohol. :\LI'. 231- -1°. 
..\1agn. ;)() x . 

Figs. lA and ln. 
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If]g. -L 

Fig. 5. 
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