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I :\T IWIJLTT I O.'\. 

Sint·t•. he~irlt·~ ihl' culti,·:ded toh;;u·o . . \'i,.nlirutu tu/)((cttlll , l\1' 0 YarietiPs 
of ,,·ild tuha('('O han• hPen showll by lJ,,·j~·ht J l ar:;h (HJ24 )to containuicotine , 
it would naturally l>e C':s:pedecl that t h is alkaloid '"ould he founrl in Nico tionrr 
!Jlrruco. .) uritz (1!)22) g·iYes figures fur the nicntinP conh•nt of this pla11t 
:iS h0m ()·()-!-to 0·11~ per t·pnt. , hut in yjp,,· of latn wm·k it i;; to he doubted 
ll'hcther there i~ more tha.ll a small hal'e of nicotine in tlw plant, if a11.1' 
:d all. In 1!):14 Shmuk t>h1h•d thai tl1e al bl<•irl of .\'irntia1111 .IJ!cmm w:~s 11ot 
nicotine. but no iclentifit·ation " ·a,; mur1P. ln ]!):;:>, ('. R. Smith found tlw 
n>Ots of .\'ir·otirnw .'JI1111ca to t··oni:tin abo ut 1 per cent. of al l'iba;;ine, as w·ell 
as p~·1·idinP allll an lnlnHia. antl he stated t-hat it was <loubtful if any nicoti11t• 
was pre~ent in the pbnt. Tlw anah;;siJI P 1w ohbined l1 acl a spel'ific rotatinn 
of -9·1° nnd former1 a picrfltP nf melti ng- point 212-21!i° C., whereas the 
anabasinP isolaiPcl b~· OryekhoY and :\IPnshikoY (1931) hmn .11111/J((sis aphylla 
harl a l'ot:itiOJI of - R:! ·2° <111(1 gavt• a pinai<· of meHing puint 200-205° f' . 

• \J tlw timP of pnl>licatinn of Smith',; paper , tllt' :lllthm,; harl isolatecl 
hom t he l<·aves and stems of .Yir·ol'iona .1JlO 'ucr~ a li<rui<l base " ·hich proved 
to hP anabasine: t his hasr gnYt' <1 pinatP <lf melting- point 21ao C., but the 
hase "·as rlefi11itel~· shmnt to he opt-ically inaetive. As r eg·a rds other 
I'OnsiitueHtH of the hasic extrad from th e plnni , 110 definite idPntificatio11S 
,,·erP made; pyridi11<' \\'as nhnost certainly present, and t he ,;mell of piperidi11e 
was :~ppnrPnt cluriug steam rl istillation of th0 percolntes; but neither 
anntnhine. fmmcl by Spiith ancl Kes:~.tler (1!)37') to occur with nnnhnsinP in 
cnltivatPrl tnharco no r 2-a'-dip,nidyl could he (1etected. 

'l'hP nutl10rs han-· prPpure<1 and inve::~iig·atecl l'ertaiu salts ancl derivativP~ 
of el-l-anabasine: of thes0 the most notable are the well-nYstalliserl m<lno-
hnhoch1ori<1P and i'l1e tetra -hrmuo rleriY:ttiYe . · 

The iota] alkaloid in the dried phnt was found hY extraction and 
estimatio11 to he ahout. 1·3 per cent. 
--- - ------------------------------

Reee i1·Pd for pnhli"ntion on Vlth .fJme, 1!)46.- Editnr. 



CUL\LICAL INVESTIGATION 01•' THE CO~STJTUENTS OF ~ICOTIANA GLArC.-\ 1!. G"R .IlL 

DESCIUPTIU.K Mm Pou.;oKous PROI'ERTJES oF TIW P1 .. ~KT. 

'l'he following- description is due to .,N alsh (1909) : -
" \Yil(l tobacco is a well-known plant throug-hout t he country. 

It is not, howeYer, a nahYe, ha.-ing- come from Ameriea . 
" ·wild tobacl:o gro\Y::; to a height of ten or twelse feet, ::;ending 

up th in, brittle stems, ,,-hich gr-ow very rapidly . '.L' he leaves are 
heart or egg--shaped , laTg-er on one s1de of the rib thnn th e other, 
nncl lwYt> long stalks. The fio,Yers are tubular in ::llu qw, of a bright 
yellow colour, ancl contain a sweet jui(·e whic·h i :-; not poisonou:-; . The 
plant i :-; often Sl'en gTowing- on dam walls and in l1 ecl ges, and onc·t> 
i s has obtainPcl <1 hold 011 n farm it is somewhat difficult to eradic;1te. 
'l'he tree is poisonous both green and in a. (lried state ; it appears to 
he speciallY fat;d to o:-;triches. SeYPr-al authentic r·ast>s m·e on r rcorcl. 
howeYel·, c;f ('a tHe ha ,-iug cliNl from eating· it. 

"An olcl inhabit;m t of Oucltshoorn g-aYe the writer a g-raphic 
desC'l'iption of the efteet::; of "·ilcl tobacco on a troop of ostriche,; driven 
cbil:-· to the ('Ommonag-e . There were some fifty hirtls in th e troop, 
the majmity of "·bit'h stagger ed hack one evening " ·i th most grotesque 
con tori ious of th e n eck. N e;;rl:y hYo-thinls of t he ' n:ftedecl l1inlR di ed 
rlurillg' the night or th e next day . 

" .\ ,.; to t lte the adual quantity of the plant to he eaten to causP 
death it is difficult to state definitelY. One account states: ' A few 
lea.-es prnYecl fatal to an ox ' . An-~ther: ' 'rhe ox ate some driecl 
chips r emaining- after the trees (wilcl tobacco) hnrl been cut clown, 
a nd died thr sam e nig-ht. 

"SyrnzJtoms of lf' ilrl Tobacco Poisoning .-Symptoms appea1· 
rapidly, and death has oc-curred within seYen hours. Staggering gait. 
with spasmodic jerking·s of the hea d , dullness anrl stupor. Ostric-hes 
_j erk their n ecks al:iout ,.-ildly, and bencl their h ea ds owr on to the 
1Jack. Death oc-clus ,.-hile in a stupor." 

ExTU.ICTlOx OF TITE .-\ Ll\ AT.OID. 

On Ul:count of the great '"nter-solnbi1it:-· -of the nlka loicl, extraction with 
otg·an ic solvents i11 Yatious wavs wafl fou nd to be ineffecti,·e . Percolation 
ofthe ground plant· wilh 1 per ~ent . hydrochloric acid exh-adecl t he al kn.loi.<l 
<·ompletel:v. The percolate, nftrr solar eYuporatiou to ,;mall hulk, was 
rend ered alkalint> '"ith lime ancl distilled " ·ith steam Ruperhcatecl to 120° C., 
a n(l the distillate , ac·i(lified and eYaponted to rlrvness, was l'Xh-aded "·ith 
('hloroform sat11rated with ammon ia gas . '.L'bis process had three (liR­
z: dvnHtag-es : (1) Small amoun ts of water un avoi(la hlv preseut in the 
],~-groseopic hydrochlorides gave ri se, in the finnl stag·e , to a high eont'l'lliTa­
hoH of :unmonium chloride, 'Yith a consequent suppl·e;.;R ion of pH; as a 
result. anahasim· mono-bvdroch loricle (see later) t'l'~'stallised from tlw 
extracted alkal{1icl; \2) durin g- percolation gummy material was formed. 
apparently due to a larg-e amount of pectin. ancl this ren(lered the p er colation 
nry !=<lmY; and (3) there was n possibilitv t hat opticallv nf'ti ve m ateTials, 
if present, might he J'acemisecl by the clistill ation "it.h superheated steam. 

'.L'o overcome these cliffirulties, the extraction method finally adopted 
r·onsi.;ted ·of percolation with 0 · 5 per cent. caustic ~orla sol n t iou , acidifying­
of th e percolate with hydrocblorir acid, filterin ,r.r ancl extractin,r.r the filtrnte, 
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again rendered alkaline, with large quantities of ·ether and then with 
chloroform. Percolation with caustic soda, accmding to Branfoot (1929), 
should result in the formation of meta pectic acid, by hydrolysis of the 
pedins. Although a bulky, some,Yhat gelatinous precipitate (probably 
hemicelluloses, proteins, etc.) was obtained on acidifying the percolate, it 
\Yas not succPsstully shown thr1t this precipitate contained metapectic acid. 

In this final method o£ extraction, estimations of the residual base in 
the aqueous residue ''"ere carried out by precipitation with silicotungstie 
acid . The Tesults were calculated as anabasine and on the assumption that 
anabasine silicotungstate has the formula H 8 [ Si(vV 20 7 ) 6 ].2C 10H 14N 2 (like 
nicotine silicotungsta te). 'l'he results of extraction and estimation, from 
2 Kg. of the dried, ground plant, were: -

Extracted by ether .............................. .. .. . 15 · 6 grams 
1·4 grams Extracted by chloroform ............................. . 

Tot.al extracted by solvents . . . . . . . . . . . . . . . . . . . 17 · 0 grams i.e. 0 · 85 per cent. 
Unextracted, estimated.............. . ................. 8·5 grams i.e. 0·42 per cent. 

Total Basic Material..... . . . . . . . . . . . . . . . . . . . . . 25 · 5 grams i.e. 1· 27 per cent. 

PHYSIOLOGICAL TEsTs. 

Physiological tests on the basic extract gaye the follo"·.ing results:­

(higinal Dry Plant. 
!1.L.D. for rabbits, approximately 6 grams peT Kilogram of bocly­

"·eight. Symptoms like those of nicotine poisoning: 

Plant after Hyclrochlo1"£c Acid E .vtmction. 
Non-poisonous. 

Basic il1 at erial E.vtmcted. 
}.1.L.D. for rabbits, 0·062 g-ram (=4·9 grams of plant) per Kilogram 

of body-weight. Symptoms like those of nicotine poiRoning. 

lKVESTIGATION 01' TI-lE AI.IL>\.LOID. 

r\. Allwloid E.vt;racted with Steam n~·stillation. 

5 · 66 grams of the base was extracted by distilla.tion with superheated 
steam, as described above. A light yellow crystalline solid crystallised from 
ihis material, and was removed by filtration . 'l'he purification of this solid. 
and its identification as anabasine mono-hydrochloride, is deseribed later. 

The filtered liquid was submitted to repeated fractionation at reduced 
pressure, and gave the following fractions:-

Fraction. 
1 

Temperature[ Pressure. 
Range. 

140-160° C. 10 mm. 

160-170° C. 10 mm. 

Undistillable 
! residue ... 

Weight. 

3·30gr. 

0·57 gr. 

1· 70 gr. 
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Appearance. 

Y cllowish liquid, started to crystallise with. 
in a few hours. 

Yellowish liquid with small amount of crys­
talline solid. 

Dark, semi-solid. 
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After three llay,;, suiticient :solid had ci·ystallised hom the fractions 
fl and f 2 to filter oft with suction. 9 mg. of solid wa;,; obtained, which, 
after sublimation at 80° C. f 0 · 035 mm. , consisted of needle-like crystals 
and melted sharply at 107° 0. (corrected) " ·ithout llecomposition. This solid 
contaillecl nitrogen aud chlorine, and gaYe a precipitate directlY in aqueous 
solution with silver nitrate ;;olution. A small amount of the solid wa ,; 
precipitatr·d \Yith aqueous picri<· solution and , although the quantity of 
p icrate ohtllined was too small to rec1·ystallise, it \\·as r1efinitelv shmYn to he 
iclentical with <1-l-anahasine pi!'n1re . 

l'icrate obtained .. 

d.J.Ana h:•Rinc Picrate, recryst .. . 

. \Ii xturc ... 

Corrected JYielt;ny 
Point. 

:20:2- :211" c. 
::!1:2- :213° c. 
:207- :211° c . 

.\..lthongh UryeldJo\· and :UenshiJ;o,- ( UJ:.:ll ), the or iginal iuvec;tigaton; of 
optically <ldiYe <lllabasine, stated that the r1ihydruchlori<1e d anabasine wa s 
too hygroscopic to isolate in soli<1 form, it is r:on,; i<lere<l likelY from the 
aboYe 1·esnlt~ t hat th<~ compound was d-1-:ma basine dil1y<hoclorid e. {'llfOl­
tunu tel,y, in;;uHicieut material IYas obtai ned for fuller inn•stig:d·ion, an<l 
attelllpts to rn·Ppare the dihy<lnH'hloride hom an:1h:1.'i ine hadious have 11p 
to the present been llllSlii'Cessful. 

F ra dion" f t alll1 f 2 11·ere si.1n i l:n· in properties, <I IHl were ~·onsidm·ed lo 
1·u ns i ~t mninly of t h e ,;mue con,;tituenL ] · !)3 grams of thr fraction £, free<1 
lrom cryo>talliue solid , ,,·a:; suhmittecl to (listillation uuder a pressure of 
0 · 0:! mm. in tlw distill atioll appn rn tns <1Ccon1ing to P1·egl ( 192:3 ) . F1·n 111 
93 lo !)5° C. (hath temperature), ove1· a period of 1~ houn;, a lig-lit yf'l]u,,· 
fn1 c~ ion " ·eighiug 0 · f'.'j gTam \ras obhined: this frncti011 \\':IS foun<l to lw 
mainly d-l-ruwl111sine. 

'l'he hadion "·:1s a light yellow liquid \\·ith characJrristic smell, nn<1 
graduall~, 1larkened on exposnre. It \\·as Yel·_v solnble in " ·ater an<1 Rtl'Ongl:· 
;dkaline to litmus, and showed no opticnl rotation in solution in aqueous 
<lkohol. H c·ontaine<l nitrogPn nn<l g·ayp pre!'ipitutl"s 11·ith :1lk<11oid r eagents, 
readt•<l nH a 'e<·onrlmT nmill<•, r·m1tainerl no m eth:dimino gToup and gaYe :1 
positivP test for t h e p yrirline nudeus (VongPrichten, 1899). U nsaturatioll 
1n1s ,;liOWll by immediate tlisl'olmLration of acid p ermnnganate solution, and 
oxidation with alkaline permang-a nate gave nicotinic acid ( f·onerterl melting 
point of neill h·i.ce sublimed nntler hig·h vannun, 222-225° C .. mixed melting­
point \Yith nicotinic af·id 221-228° C.; co pper salt, f'haraderiHti<· apprarnnce 
of <·opp<>r nicotinate) . 

Pet· Cent . 
Carbon. 

5·535 mg. gave 4·182 mg. of wuter and 14·673 mg. of carbon dioxide ...... 72·31 

1·288 mg. gave 1·211 mg. of water n,nd 3·444 mg. of carbon dioxide...... 72·92 

2·183 mg. gave 0·396 c.c. of nitrogen at U ° C. and 621 mm. pressure .. ........ . . .. . 

Calculated for C10H 14N,: C 74·0 per cent .. , H 8·7 per cent., N 17 ·3 per cent. 
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Per Cent. 
Hydrogen. 

8·44 

10·52 

P et· Cent. 
:Vitrogen. 

17·04 
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Determination of the equivalent weight bv means o£ the platinichloride 
g:' ve the following results : ~ 

P er Cent. }l}quiv. 
Platinum. Wt. 

4·949 mg. of the platinichloride gave 1·688 mg. of platinum ...... . . 34·11 81·1 

4·392 mg. of the platinichloride gave 1·495 mg. of pla-tinum ...... . . 34·04 81·6 

Calculated for CwHu N 2 • H 2PtCl6 • • . •••.•..• •. ....•••• • •••. 34·10 81·1 

el-l-Anabasine was synthesised aeconling to Smith (1901), an<l a 
comparison of the picrate and picrolonnte of the fraetion with the 
<·oiTe:>ponding ,;ait:> of el-l-ana har;iue gave: --

Picrate of fractio~J, twice recrystallised ............... . ............ . 
d-1-A.nabasine picrate, recrystallised .............. ... . .. ......... . . . 

Mixture ....................................... ... .. . ............ . 

Picrolonate of fmction .......... . .................. . . .... . .... .. . . 

Anabasine picrolonate, crude .................... . ................ . 

:\iixturf'......... . ............... . ............ . ... . ......... . ... . 

Corrected Melting 
Po1:nts. 

210-211· 5° C. 

212-213° c. 
211--213° c. 

253° c. 
245-248° c. 
247- 250° c. 

From all the above results the haetion is definitely proYed to he some­
what impure el-l-anabasine. In case nicotine should be present as .an 
impurity, the fraction was testecl for this alkaloid. The ordinary tests 
(Rosenthaler, 1923) gave doubtful results. 'l'he micxo test of Hofmann (1931) 
gave a positive result, but as a similar 1·esult was obtained with synthetic 
anaba::;ine, containing no nicotine, no conclusion could hP drawn as to the 
pr<:>o.ence of n icotiue in the fraction. 

B. ALKAJ,Om ExTRACTED WITHOUT STEAM DISTILLATIOK. 

24 · 9 grams of base, extracted with etl1er and chloroform from the 
percolates, was submitted to repeated fractionation at reduced pressure. A 
list of the fractions obtained and the investigations carried ont on them i:> 
given below : ~ 

P 1 , 0·7 gram, to 99° C. /28 Tmn.~'l'hi.; fraction smelt of pyridine and 
yiperidine, and gave a picrate with a long range of melting point . A test 
for piperidine, using- the methods employed bY Spath and Zajic (1936), gave 
no positive result. 

F 2 , 1·8 gmms, 99-102° C. /25 'fnm,.~'fhis fraction :1lso g-ave a pierat<:> 
"·ith a long range of melting point. It was combined with the residue 
hom F, and the mixture tested for pyridine hv 1·emoval ,of the secondar.v 
bases with p-toluene sulphonic chloride (Spath and Zaji<", 1936). The 
resulting 1 c.c. of solution of hydrochlorides of tertiary bases, on the addition 
of caustic soda, g-ave a distinct smell of pyridine, gave the tests according 
to Vongerichten (1899) and Oesterreichischen Ta ba kreg-ie (1934) for th<:> 
pyridine nucleus and gave the copper sulphate test for pyridine (Beilstein, 
J 899), but yielded a picrate too impure for identification as pyridine picrate. 

F, 2·1 _qrarns 102-111° C. /30 mm.~The picrate of this fraction melted 
at 206-222° C., and all attempts to purify it were unsuccessful. Benzoylation 
a_nd oxidation of the fraction, based on the method of SpiiH1 and Kesztler 
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(1937), produced no hippurie acid; thus it was unlikely that anatabine, 
which occlus with anabasine in cultiv<1tecl tobHcco, was present in the fraction, 
except perhaps in very small quantity. 

1<'4 , 0·9 gram, 111-159° C. j25 ·mm.- 'l'his fraction con;;1sted largely of 
anabasine: Picrate, melting pomt 204-21l° C. (correrted), mixed melt with 
el-l-anabasine pierate 209-212° C. (corrected). 

F 5 , 0 95 gram, 159-161° C. /21 mm.-'l'his fraction was also implue 
el-l-anabasine: Picrate, melting point 206-210° C. (conected ), mixed melt 
with el-l-anabasine picrate 208-211° C. (corrected). 

F 6 , 5 ·3 lJ1'a?ns, Hi5-169° C. /30 ?nm.-'l'his was the main anabasi11 e 
fraction: Picrate, melting poiut 208-212° C. mixed melt with el-l-anabasine 
picrate 210 · 5-212 ·5° C. 1· 34 grams of the fraction made up to 10 c.c. of 
solution, showed no rotation, thus proving that the anabasine obtained from 
the leaves and stems of the plant by methods unlikely to cause racemisation 
was optically inactive. 

Removal of non-Lasic material and subsequent drying and distillation of 
the resultant liquid gave pure el-l-anabasine, ·of boiling· point 280-281° C. f 
650 mm. Nitrogen determinations on thi<> product gave: -

2·319 mg. gave 0·421 c.c. of nitrogen at 22·5°C. and 624 ·5 mm. pressure 

2·242 mg. gave 0·406 c.c. of nitrogen at 23°0. and 623 mn,. pressure .. 

Calculated for C10H14N" ........ . ....................... . . ......... . 

Pe1· Cent. Nitrogen. 

17·2 

17·1 

17·3 

Detenninntion of ltlOlecular weight by titration gave the following 
results: -

0·1328 gram neutralised 8·14 c.c. ofN/ 10 sulphuric acid ....... . ..... . 

0·1304 gram neutralised 8· 00 c. c. of N / 10 sulphuric acid ........... . . . 

Calculated for C10HuN2 ......................... • • · • • • • • . • • · • • • · • • • 

}II[ olecular TY eight. 

163 · 1 

162·9 

162·2 

'l'he pic1·olonate of this purified anahnsine melted sharply, with deeom­
position, at 252·5-253° C. (corrected), wherea;; the melting point of active 
anabasine picrolonate, as giYen by Oryekhov and Nor kina (1932), is 
?07-239° c. 

The picrate of fraction F., recrystallised several times from "·ater, melted 
at 211·5-212·5° C. (corrected); mixed melt with el-l-anabasine picrate 
212-2J;~o C. (corrected). Determination of nitr·ogen in the recr:ystallised 
picrate gave :-

2 · 616 mg. gave 0 · 500 c. c. of nitrogen at 25°0. and 625 mm. pressure .. 

1 · 926 mg. gave 0 · 372 c.c. of nitrogen at 25 · 5°0. and 624 mm. pressure 

Calculated for C10H 14N 2 • 2C6H 2(N02 )30H ........................... . 

Per Cent. Nit·rogen. 

18 ·01 

18 · 13 

18 · 06 

P., 4·1 gmm.s, 180-220° C. / 30 mm.-The picrate of this fraction melted 
at 202-221° C. (corrected), hut digestion with boiling alcohol left a compara­
tively insoluble part shown by melting point and mixed melt to be anabasine 
picrate. The alcohol-soluble part of the picrate could not be identified. 
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The hactiou \\·u s tested for the presence of dip~·ridyls by dissolving- in 
absolute alcohol and pussing- in <hy hydrogen chlori<le, but no hydrochlorides 
were precipibted. 

1" 8 , 7·35 grams, undistillolile 1·esidtte.- By heuhHeut of the pierate as 
desnibecl u nder F, this re:sidne " ·as shown to contaiu some anabasine . 
Testf; for <lipyriJyls, carried out as under F 7 , yielded u trace of hydroehlorides 
too deliquescent to handle in air. 

PREl'AlUTlOX OF SALTS .\X]) DERIVXITV FS OF d-1-AK AH.~SIKE. 

d-1-Ana/)llsine Ficnlfc . 

'fhe picrate \Ya :; forme<l as a voluminous crystalline mas:; \Yhen an 
alcol1olic solution of picric a<·icl was a<lded to ~u alcoholic solution of 
d-1-anaba:;ine. In the presence of small amounts of basic material there 
\nts a ten<lency for the picrate t.o be precipitated in oily lform which 
<·r~· stallisecl on scratehing with a glass rod. Two distinct ('rystalline £onus 
of the picrate were observed : plates when nys1-allised £rom 50 per cent. 
alcohol and 11eerl les \\·hen Grysta lli::;ed £rom water (Plate 1). Both forms 
meltPtl sharply at 212-213° C. (conected) . 

d-l-A nal){{sine Jlonu-hyd1·or-J,zoride. 

'l'hiH ;;alt ('J'Vshl ll ised hom the base ~YhPH t he latter was obtaine<l bY 
PxhaetioH '"ith 'ammoniac-al chloroform of the rlrie<l hydrochlorides fro1i1 
c;teau:. disti.lla tio11. It c-ou lrl be crystallised by the addition of anhydrous 
acetone to a sirong· ,;olutiou in C'hloroform, hut \\·as best purified by vacuum 
sublimation (180° C., 0 -0003 mm. pressure), when white needle C'rystals 
\Yere obtaine<l (Plate 2). 0 · 80 gram of the moJw-hydroc-hloride was obtained 
hom iJ ·GG granu; of base. 

The salt melted at 189° C. (conected). It was found to he hygroscopic, 
\ery soluble in water, alcohol and chloroform anrl slightly soluble in otbrr 
organie solvents. An X / 100 solution in water was found to have a pH 
Yalue betwee11 6 and I. 

Elemrntary annlyRis of the salt gave tlH:' following results: -

PeT Cent. Per Cent. 
Carbon. Hydmgen . 

3·488 mg. gave 7·721 mg. of carbon d ioxide and 2-386 mg. of water. . 60·37 7·66 

3·989 mg. gave 8·847 mg. of carbon dioxide and 2·712 mg. of water.. 60·47 7·61 

3 · 634 mg. gave 0 · 518 c.c. of nitrogen at 19 -5°C. and 624 mm. pressure 

3 · 161 mg. gave 0 · 451 c. c. of nitrogen at 22°C. and 624 mm. pressure .. 

Pe1· Cent. Nitrogen. 
13·66 

13·56 

Pe1· Cent. Chlorine. 

5 · 237 mg. gave by direct precipitation 3 · 743 mg. of silver chloride . . . . 17 · 69 

3 · 763 mg. gave by direct precipitation 2 · 729 mg. of silver chloride. . . . 17 · 95 

6·183 mg. gave by micro-Carius (Nieder!, Baum, McCoy and Kuck, 1940) 
4·475 mg. of silver chloride.. .................. . .............. 17 ·91 

5·194 mg. gave by micro-Carius 3·734 mg. of silver chloride.. .... . ... 17 ·78 

PeT Cent. C. Pe1· Cent. H. Per Cent. N. Per Cent. C/. 
Calculated for C10H 14N2 ·HCl.......... 60 ·42 7 · 61 14· 11 17·85 
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'l'he plat.inichloride and aurichloride were prepared from the salt , and 
the following analytical figures were obtained:-

Pe1· Gent. PeT Gent. Per Gent. P eT Gent. Per Gent. .~fol. Wt . 

G. H. N. Gl. Pt. of Base. 
Platinichloride-

Found. .. . . . . .. .. . . .. . . .. 21· 23 4·82 

Calculated for-
C10H14N 2 · H 2PtC16 • • • . • . 20 · 98 2·82 4 ·90 

36·56 

37·93 

37·18 

34·15 

34·00 

34·10 

P e1· Gent. 
A urichloride- A~'· 

4·162 mg. gave 1 ·944 mg. of gold ............. .. ..... .. ........... . . 46·71 

5 · 395 mg. gave 2 · 526 mg. of gold..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 · 80 
Calculated for C10H 14N2 • (HAuCI,)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 · 81 

111 olecula r 
Weight. 

164·4 
162·4. 
162 · 2 

The salt formed the same pinate and picrolouate as el-l -anabasine 
( Pic1·ate, melting point 210-211 ·5° C., mixed melt with el-l-anabasine picrate 
210-211·5° C.; l)iC7'0lonate, m elting- point 244-245° C., mixecl melt with 
el-l-anabasine picrolonate 252-252 ·5° C. ) . 

el-l-Anabasine m~uo-hych-ochloride was p1·epared by n eutl·alisiu g t\\·o 
drops of d-1-unabasine with h y dr-ochloric acid (litmus), drying in a vacuulll 
1lesiccator and :mhliming the procluct. 'l'his product meltefl at 189') C. 
(conected), and gave no depression of m elting point when mixed with the 
above compound . 'l'hus the solid which crystallised from_ the steam-distillPcl 
base was de fin it ely praYed to he d -1-an a basinP mono-hy drochloride . 

d-l-A nabasine A urichlm·ide. 

'l 'his compound was precipitated a::; a pale yellow crystalline solid wlwn 
an aqueous solution of gold chloricle was added to a s-olution of an:1 hasi11 e 
1: 1 hydrochloric acicl. It crystalliserl from 1:1 hydrochloric aci cl in fea thPrY 
leaflets with a correci"ed melting point of :218° 0. (cl ecomp. ) . 

J)l- (d-l-) A nabas1:ne Sulphate. 

Thi r; r;alt " ·as appar!:'ntly mOl'e h~·gTOfl(·opic t han t he conesponding mono­
hydroc-hloride, :mel n eutrali~ation o:f aunbaRine \Yit b sulphuric acid (litmu;;) 
;n1d lon g· dry ing- in a Y:wuum <l esin;atm· pro1luC'e<l only a g-ummy protluci. 

d-l-A nabas1·ne J' erl'hloude . 

Evaporation on the " ·ateJ· h 1th of a ,.,trong <l(lueous s<Jlu tion of 
d-)-anabasine with 1)0 pel cen t. perchloric a('id solution a11<l scratching 
of the residut> ''"ith a g·b sH rod gaYe a crystalline ntasR of t l1 e p erchlor ate·, 
,,·hieh was extrmueh· soluble:' in wa t pr and clicl 110t sublime in hip:h vacunm. 
Jt was l'ecrystallise1l h · t he aclcli t ion ·of eth er to the cold al coh olic solut ion , 
and consisted of pure white prism s of conected m elting· poin t 164 ·5-166° C. 
without decomposition. 

p-Tol11ene SulzilJOnif' Acid (d-l- ) dnabaside. 

0 · 3 gram of d-1-anaha,;ine wa~ cli;:;sohed in a :;mall q uamny of water 
and 0 ·16 gram o£ caustic soda addecl. Th en an Pthereal solution of 0 · 3!) 
g-ram of p-toluene sulph onic chlor ide \YaS add ed , and after :;;h a ki11 g th e liquicl 
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\\·a:; :;team-di:;tilletl tu ren>o1·e any U>whang·ell p-toh1ene :;ulplwnie chloride, 
then coole<l <llHl t•.s.hadecl "·ith Ptlw r . Till' PlhPr solution was dried oYer 
a uh :v dnm:; :::;orl imn s11lph ate . After reJI>oval of t il t> etlwr a gumn>y material 
,,·a:; left, "·hid1 was too ;w]uhle in meth y l ;JiC"ohol to lw C"IT~tallisE'd hom this 
,uln•IJt , :IIHl " ·h icl1 C"onlll 11ot i ll' inclllcf'cl to cry;;tnlli~P eH• n after <h~·ing 
lor t"·o \I"P<·ks i11 a , ., ,<.11\llll d esiccator. 

T h e <lri<:>cl p1·od ud \Y<:>ig·hed ()·GO I!; ra m . 'l'ilat it ,,·a,; a COillllOUlHl of 
anahasim· <HHI p-tobwne sulph rHJic ;wid was probable. as it hacl no sm ell, 
\Ya,; una:ft<:>dt>cl l>y ,;tp;~m <listillation a•HI gaYe 110 sublimate or distillate wbeu 
hE'atHl to :200° ( '. unrl er higl> Yacuum, llllt 1<"1-('E'Jlerated d-1-a naha:>ine (mel ting· 
poiut all!l 1uixed nwli of pinnte) 1rhe n ht>ated in a :senlecl tuh with 
cmH:entratc<l hHhod1l oric ;u·icl a cconli ll g" io the method of Hin:<berg ;~n<l 
Kes»ler (1!)0:1) .· 

'f'etmfn·omo-(rl-1-) .:-lnrtf,osine. 

The atl<l ition of t->_'.:<·e:;,; ln·omine \\·ail' I' to d-1-<n>uha:<ille prod n cetl r eLl , oil~­
<hops which ;.;o li<lifi<;d , on th e J·en>o,·;J] of het• h r mn ine in a g-t•lltle a ir RlrP<tm, 
1o an or:lll g·e-l'olmHE'<l lll<t ~s. Dried in n ,·;wtt uJn rle,; icn1tor. tlw l'ompotuul 
;·duined a <lr•ep .' ·ellm1· <·olonr, a11rl nwlietl \\· ith tlel'On>po;-;ition at ];Hi-]:1{)0 C'. 
(l'oncde<l J .. \1 1f•n qli ~ io ren.nd;Jili sP ;tnd 1o ~nlJlime t h<• <·un>pmii>d re;;u lt e<l 
;n d('Cumpo~itio l l. .'llicro-C'arim; E'stim<dioil:<. n:-ing· file m et iH)(] of ::'\iedPrl. 
Banrll , :\ld 'o_~· <lll<l Kuel, (1!)-1-0 ) g-;t\·c ilH· follo \\·ing rP:mlt;;: -

li·+;)2 rng. ga1·e 1()· i I+ rng. of s ilver brorn id<' .... . • . .. ... ... .. . . . . . . . . 

7·J2(i rng. gai'P 11 ·117 111f!. ofsih·<'r hromid<'. 

C'alculat<•d for C,., i-1 11 X 2 Hr4 . . 

'IetraUNJIIIu- (rl- l - ) A nu /){{stlli' F lcrote. 

l'er Cent . Rromine. 

(Hi· 7 

(i(i·~ 

(iii · -! 

The ;l(ld ihon of n l'old. ,;;dllnd·<:>d "olu tion of pwric aci<l i n alcohol 
io a eulcl , sa turated a l coholi<' ;;olutioll of tPiTabrollw-rl- 1-an<tha,.;in P produCf' cl 
<1 pinu(e <·ow;i;;t i ng of cd10ri, dt>q> y(•llo " · pri :sll> =' Yel)' :;]ig-ld·I,- ;-;oluhl<· iu 
alcohol. \\' ashE'<l " ·itl1 colrl alcol10l an<l <hiP<l hY :sttd iotl, -thi ;.: pin<~i<· m Plt rd 
:-- lwrply ;1( 114· !}-17.)0 ('. (cmTC'C'ie<l l " ·ithoui <h·<·omJHhition. 

{l'fi'OUI'OI!IO-(d-f- ) . ]11 (1/J(ISllll' f' tf'!'0{0/11/fl' . 

This ;;ali l'Hilll' d o\\·11 s lmdy 011 mixing col<l, ,;;ttln·ate<l al!'oholic solution,; 
of picrolonic al'i<l an 1l rl-1-anal>at<ine. 11 "· ;~,; ligh t yellow and of indefi 11 ite 
nysia lline forw. After \\·nshjug· with a littlP cold alcohol , in wltieh it 11·a s 
"omcwhat soluuh·, all(] <hy ing- "·i t h ~mciion, it mel ted ::;h;ltph· nt 17''2-17:J·:)° C. 
(conr·derl ) " ·itb dt>r·m nposiiio11 . 

Nr:~I::\L\1:'(. 

J . The alkaloitl I'On tain e<l in .\' icott(//W. !Jlauca ha o; been t>xtraded an<l 
fouJHl to con sist brg-t>] y of optif·;tlh· inndive <l ll<lbasin e. It i s of in te1·est to 
note tha1 anallasiue from . L1zabasis a7;l,ylla is strong]~- laeYD-rotatory . and 
the anahasin P isolated hom .Yir·otlmw g lmiCfl in t h e r .N.A . ]ry C. R. Rmith 
liflil ;1 Sl1l a ll ln eYo mtatio11 . 
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2. The alkaloid p1·obably <.: ontain:; pyridine and piperidine, but the 
presen<.:e of the;;e compounds could not be rlefinitely proved. 

0. OthrT alkaloids whieh haY t:> been found to occur with anabasine m 
~.;ultiva t ed tobaf·ros rou l<l not he detecte<l . 

4 Thr total alkaloid was foull(l to compri::;e 1 ·3 prr ee11t. of the chiNl 
plant. 

'L Analm::;in e 11·as found to form a IYell-erysta llise<l mono-hyclror·hloricle, 
,,·hi<·h 11·as fully innstigate<l. 

G. Other ::;alts and de1·iyatiws of el-l-anabasine which wer e prepared 
:mel investigated w!'re the picrate , nm·ichloride, neutral sulphate (eli-an abasine 
~ulphate), perchlornte, ~.;ompomul IYith p-t oluen e sulphonic acid and the 
tetra-bromo rleriYatiYe and its pin:d<-· :mel pinolonnte. 
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PLATE I. 

J<'JG. l .-u-1-Allabasiue Picrate, from 50% 
Alcohol. x 90. 

311 



CHK\HUAL E'\YESTTG.~TJ0.:-1 OJ' THE CO.r\S'I 'l'JTEXTS 01' XJCUTLL\'.1 GL.\l:UA lC GRAH. 

PLATE TL 

"' - I .. , 
' ~ 

"""'' \ , 
I 

l<'lG . ;J.- d-1-A n il bnsine :\Lollo-J:I,,·dril<'hloride, nwumn­
snblimecl . x 90. 


