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THE seeds of Pe,ganum harmala, a plant which grows wild on the 
Steppes of South Rus sia and in Ind ia, contain two closely r elate d 
alkaloids, harmi ne, CuH 120Nt, and harmaline, C18H 140N 2 (Goebel, 
Annal e,n, 1841, 38 ,363; Fritz schc, ibid ., 1847, 64, 360), which on 
account of their unusual and interesting properties have been the 
sub ject of repeated investigation at the hands of chemists, among 
whom Otto Fischer and his co-workers must be specially mentioned. 
In spite, however, of the fact that so much work has been done 



1776 PERKIN AND ROBINSON : 

on the subject, the results have so far been insufficient to afford a 
clue to the constitutions of these remarkable substances, and it was 
with the object of obtaining further information bearing on this 
point that the present investigation was commenced in these labora
tories some four years ago. Whilst it will not be necessary at this 
stage to give a detailed account of the work which has already been 
accomplished in connexion with the investigation, and especially 
with the degradation of these alkaloids, such of the facts as have a 
direct bearing on the question of constitution will need to be 
mentioned. Harmaline , C18Bu0N 2, differs from harmine, 
Ci8H 120N 2, by two atoms of hydrogen, and that the two alkaloids 
are closely related and that harmaline is dihydroharmine is indi
cated by the fact that barmaline may be converted into harmine 
by oxidation with dilute nitric acid. The reverse change has, 
however, not been effected, since harmine, on reduction with sodium 
and alcohol, yields tetrahydrobarmine, C18B 180N 21 a substan ce 
which is also produced from barmaline by treatment with zinc dust 
and hydrochloric acid (0. Fi scher, Ber., 1889, 22 , 637). Harmaline 
crystallises from alcohol in large, glistening, colourless prisms, and 
melts and decomposes at about 250°; it combines readily with one 
equivalent of an acid, yielding pale yellow, crystalline salts, such 
as the hydrochloride, C18Hlf.ON2,HC1, and the platinichloride, 
(C18H,.ON 2,HC1)2PtCl,. 

It is a secondary base, since, on treatment with methyl iodide, it 
is converted in the first place into mothylharmaline, <;8H 180N 2Me, 
and then into methylharma.line methiodide, C18H 180N 2M92I; ha.r
maline is also converted into acetylharmaline, C18H 180N~c, bx 
treatment with acetic anhydride and sodium acetate (0 . Fischer and 
E . Tiiuber , Ber., 1885, 18 , 405; 1897, 30 , 2483). Both harmaline 
and harmine are optically inactive . Harmine, C18H 120N 21 crystal
lises from alcohol in colourless needles, melts at 257°, and yields 
salts, such as the hydrochloride , C18H 120N 2,HCI,2H 20, and the 
sulphate, C18H 120N 2,H2SO,,H 20, which are colourless, but their 
dilute solutions exhibit a striking deep blue fluorescence. Like 
harma line, barmine is converted, by the action of methy l iodide, 
first into methylharmine , C18H 110N 2Me, and then into metbyl 
harmine methiodide, C18H 110N 2M92I, and is therefore a secondary 
base, and since it contains one methoxy-group, its formula may be 
developed to MeO·C.,H,N(NH). 

When harmine ( or harmaline) is oxidised by chromic acid it 
undergoes a very important change and is converted into harminic 
acid, C8H 8N!.(C02H) 2, which, since it yields a phtha lein when heated 
with resorcinol and sulphuric acid, is evidently an o-dicarboxylic 
acid (0. Fischer and E. Tiiuber, Bu., 1885, 18 , 403) . 
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On heating under dimini shed pressure, this acid is decomp.osed 
with eliminatio n of carbon dioxide and formation of apoharmine
carbo xylic acid, C8H 7N 2•C0 2B , and, on furth er heat ing, the re main
ing carboxyl group is removed and apo harmin e, C13B 8N2, is obtained 
(0. Fi scher and E . T&uber, Zoe. cit., p. 403). Since 0 . Fis cher 
(F eatachrift, Erl angen, Abstr., 1901, i , 405; compare F ischer and 
Boesler, B er.1 1912, 46 , 1934) bas shown that b ar maline yields 
m-nitroa ni sic acid, 

N~ 
Meo(_)c o,H, 

on treatment with nitric acid and apo harmine does not contain the 
metboxy-group, it follows that , durin g t he oxidation of harmine, 
th e methoxyphenyl ring is destroyed, giving plac e to two car boxyI 
grou ps, an d th e harmin ic acid thus prod uced then yields apohar
mine by the elimin ation of these tw o carbo xyl groupe, a seriee of 
decompositions which may be r epresented thus : 

E's. CO H •C CH 
Yel)C 11H11N2 -+ 2 ff""">CHN -+ 11 >oHN 
/ C02H ·(}"" 6 II 2 CH 6 6 2 

Harmine. HRrminia acid. apollarmi1111. 

It thus became qu ite clear that, if th e const itu tion of apoha rmine 
could be elucidated, this would suppl y the key to the constitutions 
of harmin e and harma line, an d open th e way to th e possible 
synthesis of these substa nces. apoHarmine is a colourless, crysta l
line subst ance, which melts at 183°, and yields salts such 
as th e hydriod ide, C8Bs N2,HI ,B 20, with one equivalent of the 
acid. 

It is a secondary base, and is conver ted by nitric acid in to nitro 
apoh arrnine, C8H 7(N0 2)N 2, but beyond t hese facts no information 
was ava ilable at the time t he expe rim ents describ ed in t he present 
communica tion were commenced, which afforded a.ny clue to itB 
consti tuti on. In considering the man y possible altern atives, we 
soon found that th e assumption th at all the carbon and nit rogen 
atoms take part in t he actual structure of rings and that apo har
mino ha s, for exam ple, some such constitution as 

presented great difficulti es. On the ot her hand, if it is assumed 
th at apoha rmine conta ins a methyl group united to some such 
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skeleton as that obtained by the fusion of a pyridine with a pyrrole 
nucleus, as in the case of 8-pyrindole,* 

/'-.,,_ Oil 
I I II 
'-.,,./'-.,,./ CH' 

N NH 

for example, many of these difficu!tie s at once disappeared. 
Our first endeavour , therefore, was to demonstrate the presence 

of a methyl group, and, after several un successful experiments, we 
ultimately discovered that harmine condenses readily with alde
hydes, and yields with benzaldehyde, for example, benzylidme
harmine, C12H 90N 2·CH:CH·C 6H 5, and with p-nitrobenzaldehyde, 
p-nit robenzylideneharmine, 0 12H 90N 2·CH:CH ·0 6H 4• N0 2• When 
benzyl ideneharmine, dissolved in aqu eous pyridine , is oxidised with 
permanganate, it is converted into norharminecarboxylic acid, 
C12H 90N 2·C0 2H, which, on heating with glycerol, loses carbon 
dioxide, and yields norhnrmine, 0 12H 100N 2, a substance possessing 
properties very similar to those of harmine , and this series of 
decompo sit ions clearly indicates that harmine contains a methyl 
group. Furthermore, the fact that this methyl group condenses 
with aldehydes suggests that it is in a similar position to the 
methyl group in quinaldine , which also exhibits this behaviour, and 
that th erefore the methyl group in harmine is in the a-position 
with respec t to one of the nitrogen atoms, and this view is con
firmed by the fact that norharminecarboxylic acid develops a 
browni sh-red coloration when ferrous sulphate is added to its 
aqueous solution, a reaction characteristic of carboxylic acids in 
which the carboxyl group occupies the a-position. These considera 
tions lead to the conclusion that harmine has the structure repre
sented by the formula : 

/"-.. 
I OMo l)C~H2Me( N • N H ), 
V 

that is to say, it is the methylmethoxybenzo -derivative of a base, 
C7H 6N2, which may be considered as the parent substance of 
harmine , an'd for which we propose the name apoharmyrine. 

The properties, and especially the stability of apoharmyrine and 
it s derivative s, clearly indicate that these substances contain two 
closed nuclei . If, the n, an attempt is made to devise a formula for 
apoha rmyrine , we find at once that a possibl e structure cannot be 
obtained by fusing a six- and a five-ring together with the aid of 

• For an explllnation of th e nomenclature of this substance and th e other sub
stances discussed in this pa.per, see p. 1787. 
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one or both of th e nit rogen atom s, since thi s would lead to some 
such expression as : 

CH 
~v~ 
I ) '.N, 
~ ~/ 

OH 

which cannot cont ain the >N H-group known to be present in 
apoharm ine, and th erefore in apoharmy rine . Thr ee possibiliti es 
remain for discussion, nam ely, (I) both nitrogen atoms are in the 
six-member ed ring, (Il a and Il l>) both nitro gens are in the five
mem bered ring , or, each ring contai ns a nitrogen atom: 

N CH2 NH NH 
/~/~ /)~ / ~/~ 
I I CH I OH I I N 
~/~~ ~ ~~ ~/~~ 

N UH N OH 
(I .) (Il a.) (lib .) 

A formula such as that repre sent ed by (I) is not possible, because 
in th e first place it does not contain an > NH group, and secondly, 
a derivativ e of cyclopentadiene of this kind would not resist th e 
action of oxidising agents in the way apoharmyri ne does. 

Schemes Il a and Ilb are also impossible, becau se, if ap oharmyrin e 
had eith er of the se formulre, apohar mine would eit her be identical 
wit h methylben ziminazole (III) or with methylindazole (IV ), which 

NH NH 
/~/". /~/~ 
I I OMe I I N ~/v ~/ ~e 

(III. ) (IV.) 

is not the case. Th e only altern at.ive is to assume that each ring 
conta ins a nitrogen atom, and apoharmyrine must th en consist of 
fused pyrrole and pyridi ne nu clei, and it is clear th at this fusion 
may take place in four differen t ways, giving rise to the following 
four expressions (for nomenclat ure see p. 1787): 

Cll =CH N H-CH 

NH I ) NH / l / 8H 
/~- CH /~/~ ea (~) I"-)~ I ) II I I lj 
~ ~/ CH ~/- uH 

N NH N N N 
(V. ) (VI . ) (VII . ) (VIII . ) 

8-Pyrindole. 15-Pyrindofo. 7-Pyrindo lo. 0-Pyrindolo. 

Although we are not yet in a position to select definitely one of 
VOL. Cl. 6 B 
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these alternatives, expression (V) seems to us to be the most prob 
able for the following r easons: It has already been mentio ned 
(p. 1777) that ha.rmalin e yields m-nitr oanisic acid when it is oxidised 
with nitric acid, and this would seem to indicate that the anisole 
nucleus is attached to two carbon a.toms in the o-position, thu s : 

MeO·C6H 8<g, and that the point of fusi on of the anisole and 

apoharmyrine nucl ei is in the pyridine portion of the molecule and 
in the 2: 3-position relative to the nitrogen a.tom. 

Confirmatory evidence of this view is to be found in the fact 
that harminic acid, in the formation of which the anisole nucleus 
is destroye d, does not give a colorat ion with ferrous sulphate, and 
therefore does not contain a carboxyl group in the a-position with 
respect to a nitrogen atom. These considerations rule out structures 
(VII ) and (VIII), since they do not conta in a 2: 3-position on which 
to fuse the anisole nucleus . Of the r emaining str uctures we prefer 
(V) because of its close analogy to benziminaz ole, the methyl deriv
ative of which is in many ways strikingly simil ar in properties to 
apoharmine , and also because the relati ve positions of the nitrog en 
atoms afford an explanation of the fa ct that apoharmine and its 
derivatives are monacid bases. If expr ession (V) is accepted as 
represe:nting apoharmyrine, then the formula. of norharmine 
(p. 1778) must be (IX), and that of harmine itself either (X) or 
(XI): 

t~ 
l( "- CH 

I I II 
"/"/ CH 

N NH 
(I X.) (X. ) (Xl. ) 

Now 0 . Fischer and E . Tauber (Ber., 1885, 18 ,402) have shown 
that harmine, C13H 120N 2, is decomposed by heating with hydro
chloric acid at 140° with hydroly sis of the methoxy-group and 
formation of the corresponding phenol, C12H 100Nz, to which they 
give the nam e harmol. 

When this phenol is fused with potassium hydr oxide, it suffers 
hydrolysis and oxidation, and yields harmolic acid, C12H 100 5N2, and 
this, on distillation, loses two molecules of carbon dioxide with 
formation of a. phenolic base, C10H 100N 2• It seems to us that this 
series of changes can only be explained on the assumption that 
formula (XI) represents the constitution of harmine, and the forma 
tion of harmolic acid and the phenolic bases follows then in a 
simple manner in accordance with the scheme: 
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~

a I~~ I~ 
"-,-CH ~ C-CH V'-.. c -- CH 

II I II II oJ II 
'-../VC Me H0 2C /°"/ C·C02H / G'-../ CH 

N NH NH 2 NH NH 2 NH 
Harmol Ha rmolic acid. Phenolic, base. 

Finally, if this explanation is corre ct , the position of the hydroxy · 
group ia probably para to the r ead ily eliminated carboxyl group, 
a conclusion which is in agreement with the formation of m-nitro
anisic a.cid by th e oxidation of harmaline with nitric acid. 

It follows, therefore, that the most probable expression for 
harmine is the formula : 

OMe 

I~ Yl-CH 
y~C Me 

Harmine. 

and this iaoquinoline structure will be found to explain in a simpl e 
manner all the properties and decompositions of thia substance. 

The constitution of harmaline or dihydroharmine may be readil y 
deduced from the above formula for ha.rtnine, and ia most probably 

OMe 

~-R H 
H2C"'-/CVC Me 

NH NH 
Harmaline . 

the two extra hydrogen atom s serving to reduce the pyridine nucleus 
of the isoquinoliue portion of t he molecule. 

Quite recently (Ber., 1912, 46 , 1930) 0. Fischer and W. Boesler 
have poin~d out an interesting difference in the behaviour of 
harmine and harmaline towards diazonium salts; harmaline com
bines readily with two molecules of a diazonium salt with the 
formation of bisazo-deriva t ives, whereas harmine does not rea ct. 
The formula: which we propose for harmine and harm aline appear 
to offer a satisfactory explanation for this difference in behaviour. 
Just as the fusion of the two benzene nuclei in naphthalene, or the 
benzene and pyridine nucl ei in qu inoline and iaoquinolin e greatly 
modifies th e properties of the separate rings, so it may be assumed 

6 B 2 
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that the correspond ing fusion of the pyridine an d pyrrole nuclei 
in th e case of harmine brings about a fundamental change in the 
characteristic properties of each of these rings *; thus harmin e is 
neither a true pyridine nor a t rue pyrro le derivative, and it is 
therefore not, surprising that it does not exhibit the characteristic 
property possessed by pyrrole of combining with diazonium salts 
to form azo- and bisazo-derivatives. 

In the case of harmaline the pyridine ring is partly reduced, and 
thus loses its influence on the pyrrole ring , so that that ring becomes 
again capab le of combining with diazonium salts in a man ner 
similar to pyrrole itself. The bisazo-derivatives of harmalin e 
described by Fi scher and Boesler are probably produced by substi
tution, both in the •CH: group of the pyrrole nucleus and the 
methyl group in the a-position. Other reactions of harmaline are 
in complete agreement with this view, thus , for example, harmaline 
may be nitrated in the anisole nucleus, whereas the nitration of 
harmine has not yet been accomplished, and this difference in 
behaviour is obviou sly due to some difference in that portion of the 
molecule adjacent to t he anisole nucleus. When harmaline is 
digested in methyl-alcoholic solution with benzaldehyde, it is con
verted quantitatively into benzylidenediharmaline, 

(C12H 110N 2·CH 2) 2CH ·C6H 5. 

(p. 1786), and in this respect it again differs in a marked manner 
from harmine, which, as has already been pointed out (p. 1778), 
cond enses with much less readin ess with benzaldebyde and in 
molecular proportions , yielding benzylideneharmine, 

C12H90N 2·CH:CH·C 6H 5• 

It is of interest to note that the condensation of harmaline with 
aldebyd es proceeds in the same direction as in the case of a-met hyl
indole , since this substance also reacts very readily with aldehydes 
to yield derivatives, in the formation of which two molecules of 
the base combine with one molecule of the aldehyde with the loss 
of one molecule of water (v. Walther and Clemen, J. pr. Ckem., 
1900, [ii], 61 , 274). 

EXPERUIENTA.L , 

B enzylideneharmine, C12H 90N 2·CH:CH ·C6H 5• 

In order to prepare this condensation product, bar mine (10 grams) 
is boiled with freshly dist illed benzaldehyde (50 c.c.) for an hour, 
during which the liquid becomes yellowish -brown and water is 
eliminated. 

• W • are at present eng,.ged in attempts to synthesise aubtitances containing 
pyriuine and pyrrole ringa fuaed in differ~nt positions in order to determ ine what 
iofl ueoce such fusion baa on th e apeciJio properties of the96 rings. 



The product is then cooled somewhat, diluted with alcohol 
(70 c.c.), and concentrated hydrochloric acid (35 c.c.) added, when 
a mass of ye11ow needles separates from the solution . These consist 
of the hydrochloride of bonzylideneharmine, and, after co11ecting, 
washing with alcohol and drying, the substance is sufficiently pure 
for most purposes, such as, for example, the preparation of norhar
minecarboxylic acid (p. 1784). 

A portion of the sa lt was decomposed by dilute aqueous-alcoholic 
ammonia, and the resultin g btnzyliclentharmint collected, dried, 
and recrysta llised from alcohol, from which it separated either in 
very pale ye1low prisms or in needles, according to the concentra 
tion of the solution. It melts at 191-192° , and its solutions in all 
neutral solvent.a exhibit an intense violet -blue fluorescence. The 
substance itself, as well as its solution s, acquir es a yellow colour on 
exposure to light: 

O·ll02gave0·3226 CO, and 0·0536 H20. C=79·7; H = 5·4. 
O·J062 ,, 0·3111 C0 2 ,, 0·0550 H,O. C=79·9; H = 5·7. 

C2t.lH1110N 2 requires C = SO·O; Il ==5·3 per cent. 

The salts of benzylideneha.rmine are sparingly soluble in water; 
the nitrate and sulphate, for example, arc precipitated in yellow 
needles on t,he addition of nitri c or sulphur ic acids respectively to 
the solution of the base in dilute acetic acid, and of these salts the 
sulphate is th e more spari ngly soluble. 

The Hydrochloride.-In order to prepar e a pure specimen of this 
salt , the crude hydrochloride , obtained in the manner just described, 
was recrystallised from alcohol, when it separated in stout., yellowish
brown needles, which are sparingly soluble in alcohol or water. 

The substance appeared to contain solvent of crysta llisation, and 
the specimen for analysis was therefore dried at 110°, when it was 
found to be anhydrous : 

0·1314 gave 0·0548 AgCI. Cl= 10·2. 
<;oH160N 2,HCl requires Cl=I0·4 per cent. 

p-Nitrobenzylideneharmine , C1z"H90N:·CH:CH·C 6H,·N0 2.-This 
substance is readily produced when small quantities of harmine and 
p-nitrob enzaldehyde are cautiously heated in test-tubes un ti l the 
reaction, as indicated by the water eliminated , is complete . 

The produ ct is dissolved in hot alcohol, when the red solution, 
on cooling, furnishes the condensation product as a brick-red, crysta l. 
line precipitate. The substance is very sparingly solubl e, and may 
best be recrystallised from boiling ethy l acetate, from which it 
separates in red needles melting at 266°: 

0·1062 gavo 0·2701 C0 2 and 0·0419 H 20. C=69·3; H =4·4 . 
C00H 11;0 8N3 requires 0=69·6; H =4·3 per cent. 
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Faintly alkaline permanganate oxidises this substance with the 
formation of norharminecarboxylic acid (see below), but the yield is 
not good. 

C-Benzylharmine, C12H 90N 2•CH2•CH2•C6H 5• 

The reduction of benzylideneharmine presented, at first, some 
experimental difficulties, but ultimately the following method was 
found to give good results. Benzylideneharmine hydrochloride 
(5 grams) and sodium acetate (2 grams), dissolved in glacial acetic 
acid, are boiled with zinc dust (5 grams) until the solution is com
pletely decolorised. The liquid is diluted with water, filtered, and 
mixed with sufficient potassium hydroxide to dissolve the precipi
tated zinc hydroxide. The milky liquid gradually clarifies, and 
deposits a rather viscid, colourless substance, which is collected 
and dissolved in alcohol. The addition of hydrochloric acid to the 
alcoholic solution causes the separation of a crystalline hydro
chloride, which is collected, decomposed with cold aqueous ammonia, 
and the base repeatedly recrystallised from methyl alcohol, in which 
it is sparingly soluble: 

0·1365 gave 0·3973 C0 2 and 0·0764 H 20. 0=79·4; H=6·2. 
C20H 180N 2 requires C = 79·5; H = 6·0 per cent. 

C-Benzylharmine separates from methyl alcohol in well-defined, 
colourless, rectangular prisms, and melts at 138°. It is character
ised by this low melting point and by the fact that it is readily 
soluble in common solvents, such as alcohol, but, in other respects, 
it resembles the parent alkaloid. It yields sparingly soluble salts; 
the hydrochloride, for example, crystallises from water in slender 
needles, and its solutions exhibit a blue :fluorescence. 

Norharminecarboxylic Acid, C12H 90N 2•C02H. 

This acid was first obtained by the oxidation of the solution of 
benzylideneharmine sulphate in hot, very dilute aqueous acid with 
permanganate, but the yields were always unsatisfactory. 

After a long series of comparative experiments, the following 
process of oxidation of the base itself in pyridine solution was 
found to work extremely well, and this method will probably be 
found of value in the case of the oxidation of other sparingly 
soluble substances. Benzylideneharmine hydrochloride (5 grams), 
dissohed in pyridine (100 c.c. of Kahlbaum's "Pyridine I.") and 
an equal volume of water, is gradually mixed with a cold saturated 
aqueous solution of potassium permanganate (300 c.c.), when oxida
tion takes place rapidly. After remaining for three-quarters of an 
hour, methyl alcohol is added to reduce the excess of permangan
ate; the solution is then treated with sodium carbonate (1 gram), 
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considerably diluted with water, boiled, and filtered. The pale 
yellow filtrate and washings of the manganese precipitate are eva
porated nearly to dryness, and rendered acid to Congo-paper by 
means of hydrochloric acid. This causes the precipitation of the 
sparingly soluble hydrochloride of norharminecarboxylic acid in 
the form of yellow needles; sodium acetate is then added in suffi
cient quantity to neutralise the hydrochloric acid, and the pale 
yellow precipitate, which now consists of the free acid, is collected 
and washed with hot water. The substance is then dissolved in hot 
glacial acetic acid, when, on cooling, stout, glistening, yellow needles 
separate, which were found to consist of the acetate of norharmine
carboxylic acid: 

0·0980 gave 0·2126 C0 2 and 0·0422 H 20. C=59·2; H =4·8. 
C13H 100 3N2,C2H 40 2 requires C=59·6; H =4·6 per cent. 

On heating at 100° the crystals of this acetate fall to a; yellow 
powder, which consists of the acid itself, but this loss of acetic acid 
is better effected by trituration in a mortar with hot water, when 
the substance gradually assumes crystalline form in the shape of 
pale yellow, woolly needles. Owing to its very sparing solubility 
in neutral solvents, norharminecarboxylic acid could not be recrys
tallised, but when prepared as described above it melts at 258° 
with vigorous decomposition : 

0·1127 gave 0·2645 C0 2 and 0·0409 H 20. C=64·0; H=4·0. 
C13H 100 3N2 requires 0=64·5; H=4·1 per cent. 

'I'he hydrochloride and sulphate of norharminecarboxylic acid are 
bright yellow, sparingly soluble salts, which crystallise in needles. 

When the acid is treated with nitric acid, the yellow nitrate is 
first produced, but this slowly dissolves, the solution acquires an 
olive-green, and finally a bluish-green colour, and an almost colour
less precipitate separates on dilution with water. The sodium and 
potassium salts are sparingly soluble in water, and crystallise from 
dilute solutions in colourless, woolly needles. When aqueous ferrous 
sulphate is added to the suspension of the acid in alcohol, a 
brownish-red coloration is developed, and this reaction, which is so 
characteristic of the a-car boxy lie acids of the pyridine and quino
line series, clearly indicates that the carboxyl group in norharmine
carboxylic acid occupies the a-position with respect to one of the 
nitrogen atoms ( compare p. 1778). 

N orharmine, C12H 100N 2• 

Norharminecarboxylic acid does not lose carbon dioxide smoothly 
on heating in a vacuum, but the elimination of the carboxyl group 
may fortunately be quantitatively accomplished by heating the 
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substance with glycerol. The acid (0·5 gram) is mixed with glycerol 
(5 c.c.), and heated in a test-tube in a sulphuric acid bath, when 
evolution of carbon dioxide commences at 170°, and the heating 
is continued until this has almost finished, the temperature being 
finally raised to 200°. On the addition of water, the new base 
separates as a colourless, crystalline precipitate, and is collected, 
dried, and recrystallised from benzene : 

0·0883 gave 0·2346 C0 2 and 0·0413 H 20. C=72·4; H=5·2. 
C12H 100N 2 requires C=72·7; H=5·0 per cent. 

N orharmine is readily soluble in hot alcohol, but sparingly so 
in benzene; it crystallises from the latter solvent in colourless 
needles melting at 218°, and may be sublimed almost without 
decomposition. Its salts are pale yellow, and, in dilute solution, 
e};..hibit intense blue fluorescence. The hydrochloride crystallises 
from fairly concentrated aqueous solutions in prisms, the auri
chloride separates from alcohol in pale brown needles, and the 
mercuN,chloride crysta1lises from water in long, pale yellow needles. 
Like harmine, it slowly colours a pine shaving moistened with 
hydrochloric acid, but the brownish-violet tint so produced is very 
weak. N orharmine is readily oxidised by chromic acid in acetic 
acid solution, and the products of this action are being examined 
with the ultimate object of attempting to prepare norapoha.rmine. 

Benzylidenediharmaline, (C12H 110N 2·CH 2) 2CH•C 6H 5• 

This substance is very readily obtained by boiling finely powdered 
harmaline (10 grams) with freshly distilled benzaldehyde 
(15 grams) and methyl alcohol (100 c.c.) in a reflux apparatus, 
when, in a few minutes, the condensation product commences to 
separate in heavy crystals. 

After about half an hour, the product is filtered hot, the residue 
washed with methyl alcohol until free from dark-coloured mother 
liquor, and then dried. The yield is 10 grams, and a further small 
quantity is deposited when the mother liquors are concentrated 
and allowed to remain : 

0·1296gave0·3666 C0 2 and 0·0764 H 20. C=77·1; H=6·5. 
0·1007 ,, 9·8c.c. N 2 at 17° and 748 mm. N=ll·l. 

C38H 320 2N4 requires C=76·7; H=6·2; N=l0·9 per cent. 
Benzylide.nediharmaline is almost insoluble in methyl alcohol, 

methyl ethyl ketone, and most other organic solvents; it dissolves, 
however, comparatively readily in boiling pyridine, but apparently 
with some decomposition, and separates on cooling as an almost 
colourless, microcrystalline mass resembling powdered chalk. It 
darkens somewhat at about 230°, and melts and decomposes at 
about 245° to a dark reddish-brown liquid. It dissolves in sulphuric 
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acid, with a lemon-yellow colour, and in acetic acid, yielding a deep 
yellow solution, and is not precipitated on the addition of water. 

N omenclatnre of Condensed Pyr·idine and Pyrrole Nuclei. 

Substances containing condensed pyridine and pyrrole nuclei 
do not appear to be known, and, as their nomenclature presents 
some difficulties, the authors consulted Dr. Cain, who suggests that 
such substances may be called " pyrindoles," and that the position 
of the attachment of the rings will be clearly indicated by the 
following scheme * : 

I 
l NH 3 __ 2 

5 8 NH !I~ 4-1 -,NHI 

/""'4- /"-~/"" /""-/ /""/ 
?I I II~ ~I I 11: ~I ,~ !/ ,: 
""-/s', / "'-/4- ""-/ ""-/ 

N NH N N N 
8 I 5 6 7 

8-Pyrindo]e. 5-Pyrindole. 6-Pyrindole. 7-Pyrindole. 

apoRarmine (p. 1778), 

/""---
1 I llivre, 
""'/""-/ 

N NH 
would then be 2-methyl-8-pyrindole, harmine (p. 1781), 

7 

OMe 

/""' ~I 1: 
""-/""~-2 rn I IIMe2 

""/~'-./ 
N NH 
12 

1-methoxy-2-methyl-12-isoquinindole, and harmaline (p. 1781), 
OMe 

~ 
I I 
""'/""---

1 I I! 
H2 "'-/""-/Me 

.NH NH 

1-rne.thoxy-2-methyl-11: 12-dihydro-12-isoqu.inindole. 

THE UNlVBRSITY, 

MANCHESTER. 

* It is essential that the carbon atoms common to both rings should be numbered, 
because, in the event of reduction, these become centres of possible substitution, 


