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INTRODUCTION

The knowledge and first description of Corydaline, the principal
alkaloid of Corydalis roots, go back more than a hundred years. It was
discovered in 1826 by Wackenroder (28) in the roots of Corydalis
tuberosa and was subsequently examined by several investigators.
Mention should be made of the work done by Wicke (29), who in 1866
analysed well crystallised salts of the alkaloid and assigned to it the
formula C;3H;904N which was changed to Cg2H,304N by Birsmann (13).
It was not prepared in pure state until 1892, when Dobbie and Lauder
(7) published a more complete and careful account of Corydaline
(1solated from the dried root of C. tuberosa), than had hitherto appearcd,
accompanied by numerous analyses of the base and its compounds.
From these they deduced the formula C.,H,50,N and gave 1ts melting
point as 134.5° and its specific rotation as+311°. Freund and Josephy
(12) found, however, that the alkaloid was better represcnted by the
formula CeaH32;04N which is now gencrally accepted.

The susceptibility of Corydaline to the action of light and heat is
well known, as its solution in alcohol rapidly assumes a yellow colour on
standing unless it is kept in a cool dark place. This probably accounts

*A preliminary report was presented at the meeting of 'ebruary, Y, 1928, to the
Peking Branch of the Society for Exper, Biol. and Med., and an abstract was published
in the Proceedings for that meeting,
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for the difficulty in producing the pure alkaloid by certain workers.
Corydaline forms a large number of salts and derivatives; ethyl sulphate,
melting at 152.5° or 150-160° according to Dobbie and Lauder (8), and
crystallising from water In beautiful prisms; hydrochloride prisms with
two molecules of water of crystallization, melting at 207" as given by
Freund and Joscphy (12), some times found to be either crystallisable
with difficulty on accouut of the¢ tendency ot its solution to becomce
cummy (7) or non-crystaliisable (5) The constitutional formula of
Corydaline (formiula 1) was first suggested by Dobbic and Laudcr (10)
alter a careful study of its various oxidaticn products.

()

The writer (214) in attempting to synthesize Corydaline according
to the above formula, condensed tetrahydropapaverine with mecthylal in
the presence of hydrochloric 1cid and npamed the resulting product Nor-
coralydine, which on oxidation with iodine in alcohol and subsequent
treatment with magnesium methyl 1odide, gave rise to the formation of

a methyl base (formula 11).

CH 2

On further oxidation of this base with 1odine and alcohol, salts of dehydro-
coralydine were obtained instcad of those of dehydro corydaline. This
was attributed to the fact that the 2 methoxyl groups in ring v occupied
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two diffcrent positions, viz. | and 5, instead of the positions 3 and | as
in Corydaline, Morc recently Spath and Lang (25) threw some doubt
on Dobbic and Lauder’s constitutional formula for Corydaline with
regard to the position of the immethyl group in ring 22 and Gadamer and
Bruchhausen (15) agreed with their conciusions and accepted formula
ITT annexed for Corydaline.

CH310

CH;3;O

11

CHgs
{(OCH »
1v

JOCHs ... ()

This has been further confirmed by the recent work of Bruchhausen
and Strppler (H). '

Since the discovery of Corydaline by Wackenroder, a dozen other
ailkaloids have been successively isolated from Corydalis cava and other
spectes of Corydalis roots by Dobbic and ILauder (9), I'reund and
Josephy (11), Merck (292), Gadamecer (13), Spath (26), Heyl (17), Makoshi
(19), Asahina (2), and others, and to most of these molccular and
constitutional formulac have now becn assigned.  The following is a list
of the morc 1mportant Corydalis alkaloids.

Corydaline CoHy,O¢N, m.p. 1359 [ & ] 20/D == 4 300.1°(in chloroform).
Dchydro-corydaline CoaHge3O4N, m.p. 112 - 113°
Corybulbine Cg1H2504N, m.p. 238% | o | D = 4-303.3° (in chloroform).
Iso-corybulbine Co;Ho;04N, m.p. 179° —180° [ @} D = +4209.8°

(In chloroform).
d-Tetrahydropalmatine CgHg;04N, m.p. 1429 | a1 17/D — +292.5°

(in alcohol).

Corypalmine CgyH304N, m.p. 235 - 236 [ a ] 16/D — +280°

(in chloroform).
Corycavine Coztg306N, m.p. 218° - 219°%; [ a ] = 0.
Corycavamine Co;Hg1O5N, m.p. 149°%; [ @ 120/D = +166.6°

(in chloroform).
Corycavidine Cy;Hy,05N, m.p. 212° - 213° [ @ ] 20/D = 4203.1°

(in chloroform).
Bulbocapnine Cy9HyO4N, m.p. 199°; | @ ]D = +237.1° (in chloroform).
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Corydine CqyH 304N, m.p. 124° - 125° or 149° (dry) [ a ] 20/D =
+204.3° (in chloroform).

Corytuberine C19H2104N,5H20, m.p. 24(_)0; l CY] ‘..ZO/D — +282.650
' (in alcohol).

Other notable work done on Corydalis alkaloids isolated from various
Corydalis roots may be summarized as follows. '

In 1893 Birsmann (4) isolated ¢ alkaloids from Corydalis nobilis,
the first one was given the formula Cg;Hy;04N and the second CgeHy505N
named Corydaline nobiline and supposed to be identical with Corydaline,
The other four have not been further examined.

In 1905 Haars (16) isolated bulbocapnine from both Corydalis cava
and Corydalis solida with the addition of two new alkaloids{{rom Corydalis
cava) (a) Co1Ho OxN melting at 230°, [ @] 20/D = - 112.87; its platin
chloride melts at 214°, (b) Co1Ha3O;N or CoyHg;O;N, m.p. 137.5°%; | a ]
20/D = +96.8°. Protopine could not be detected.

In 1910 Heyl (17) obtained a new alkaloid from Corydalis aurea,
melting at 148°—149°; it gives the following colcur reactions:—HNOj3
(D 1.3) colourless and then faintly yellowish red; Erdmann’s reagent,
colourless; I'roehde’s reagent, olive green, slowly becoming bluish grey;
Mandelin’s reagent, olive to brownish green. Two other bases, melting
at 11H° and 132°—133° respectively were also isolated by him from
Corydalis sslida in which protopine was also found to be present.

In 1911 Gadamer (14) reinvcstigated the tubers of Corydalis cava
and isclated protopine, glaucine, Haar’s alkaloid Cq;H330,;N, a fourth
alkaloid giving a crystalline ﬁerchlorate and a fifth amorphous yeilding
only amorphous salts. These five werc non-phenolic. Some phenolic
bases were also obtained, including bulbocapnine and two other bases
in the form of their l-acid tartrate.

In 1908 Makoshi (20) isolated from Japanese Corydalis root
(Corydalis vernyt) two alkaloids, one 1dentical with protopine and other
like dehydro-corydaline; but Asahina and Fujita (1) stated that the
tubers examined by Makoshi were derived from Corydalis decumbens and
Asabina and Motigase obtained from the same plant, in addition to
protopine and bulbocapnine, a non-phenolic base, m. p. 142° and a
second phenolic base m.p. 175°. Further work on Corydalis decumbens
was carried out by Shoji Osada (23) who identitied the base melting at
| 12° to be d-tetrahydropalmatine and isolated two additional new bases
melting at 205° and 228° 230° respectively. The Chinese Corydalis
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tubers, Yen-hu-so, identified as Corydalis ambigua, Cham. et. Sch. by
Matsumura (21) and Stuart (27), are met with as small firm, brownish-
yellow flattened pellets, with a depression on one of the surface (see
fig. 1). To the drug itself, as appearing in China, is ascribed tonic,
diuretic, astringent, alterative and sedative properties (18). Its chemical
Investigation was first carried out by K. Makoshi (19), who after much
labour, isolated from it Corydaline, dehydro-corydaline, corybulbine,
protopine and two other alkaloids, (a) CgyH,-O4N, 2 quaternary base
giving a hydrochloride, red needles and an aurichloride, m. p. 280)° and
yeilding on reduction a colourless tetrahydro base C20H2 0N, m.p.
218°-219° and (b) a substance, occurring in greyish-white needles, m.p.
197°-199°, resembling, but not identical with bulbocapnine.

T'he present work consists of a chemical study of the Chinese drug
Yen-hu-so, bought from Chichow, China. The writer found that it
contains more alkaloids than had hitherto been isolated. The basic
products obtained from the drug, were divided into four fractions.
Fraction 2 consisting of the largest part and weighing about 2¢) gm from
16 kg of raw material used, is non-phenolic and was first studied. Up to
now five alkaloids have been isolated from fraction 2 and named
provisionally Corydalis A, Corydalis B, Corydalis C, Corydalis D and
Corydalis I¥ respectively until further confirmation Corydalis A is
identical with Corydaline in all respects; the melting points of its ethyl
- sulphate, methiodide and hydrochloride, differ, however, somewhat from
those obtained by other workers. Its hydrochloride is further found to be
easily crystallizable from water. Corydalis B, although having the same
melting point as that obtained by Heyl from Corydalis aurea (17), shows
different colour reactions towards nitric acid and Erdmann’s reagent,
Corydalis C is identical with protopine in its molecular formula and
certain colour reactions, but melts constantly at 201° after repeated
recrystallisation instead of 207°, the m.p. of protopine (29). Corydalis
E 1s rather highly leavo-rotatory; in fact it is the first alkaloid isolatcd
from Corydalis plants having a specific rotation —295° . Corydalis D on
account of its small amount in hand, has not been investigated in detail.

Iurther study of these alkaloids as well as the isolation of other
bases from the fractions 1, 3 and 4 are in active progress.

The physiological properties of Corydalis B and Corydalis C are

being investigated by Drs. H.P. Chu and C. Pak to whom I am indebted
for the notes appended to this paper.
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EXPERIMENTAL

Sixteen kilograms of Chinese Corydalis (Ycn-hu-so) were finely
powdered and percolated with cold benzene at room temperature for five
days. It was surprising to find that the benzene solution already contained
some alkaloids including Corydaline. This constitutes fraction 1. The
marc was again percolated with benzene in the presence of a sufficient
quantity of dilute scdium carbonate in the cold for about a week. The
resulting basic products were treated with dilute NaOH in order to
separate non-phenolic and phenolic bases.  The former is called fracticn
9 and the latter fraction 3.

After being twice extracted with benzene as above, the marc was
finaily treated with 93 per cent alcohol at ordinary temperature to
extract quarternary bases and other bases still present. This torms
fraction 4.

Fraction 2 consisting of the largest part and weighing about 20 gm
after being freed {from non-basic impurities, was first investigated.  The
purification of the bases in this fraction proved a tedious matter, Sufhice
to say that after spending much time five ‘alkaloids have been isolated
in pure state from fraction 2. They are all non-phenolic and are named
Corydalis A, Corydalis B, Corydalis C, Corydalis D and Corydalis E.
The purity of cach base has been ascertained by its constant melting

point and further confirmed by comparing with that derived from 1ts
various purified salts.

(1) Corydalis A. (Corydaline) Ca,Ha70¢N.

Corydalis A crystalliscs out from alcohol in six-sided prisms (see
fig. 2). m.p. 136° On exposing to the action of light and heat, 1t
turns rapidly yellow; colourless crystals can only be obtained by keeping
its solution in a cool dark place. It is only sparingly soluble in cold
alcohol, but dissolves easily on warming. It 1s casily soluble 1n ether or
chloroform, insoluble in water or alkalis. A 2 per cent solution in aclohol
in a 9-dm tube gives a specific rotation4-11.8°%, [a ] 25/ —= 4 295"
instcad of 811° or 300.1° as given by certain authors (15). The
same rotation was obtained with its chloroform solution. Its molecular
formula is found to be CgaH2-O4N, identical with Coryda]ine according
to the following analysis:i—

(i) 0.1222 gm substance gave (.3212 gm COy and 0.0810) gm H,y0
C=T1.68; H-—7.36.

(1) 0.1310 gm substance gave 0.3438 gm CO2 and 0.03.44 gm H,0
C o 71.07; H--7.15.
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(111)  0.1058 gm substance gave 3.4 cc moist nitrogen at 20°C and
(78 mm pressure N-=—-3.9¢.

Calculated fer Corydaline CgyH ;04N
C==71.54; H-:7.31; N-==3.79.

The following salts were prepared.

(@) Ethyl sulphate. Prepared according to the process of Dobbie and
Lauder (8) in principle. Pure base (0.10 gm) was dissolved 1 1)) cc of
9 per cent alcohol with the addition of one drop of conc. H;SQ4. The
whole was allowed to concentrate slowly on a water bath to a syrupy
consistency when the residue was taken up with 8 cc of warm water.
The salt crystallises out in colourless long prisms on standing (see fig.
5).  Aflter being twice recrystallised from hot water, it melts constantly
at 162° instead of 152.5° of 150G°-160° as given by Dobbie and Lauder.

(b) Hydrochloride. This was best prepared in aqueous solution: (.7
pm ol pure Corydalis A was dissolved in ;3 cc of water with the aid of
an amount of hydrochloric acid just sufficient to make the aqucous
solution slightly acid to litmus.  On being kept in a cool dark place for
two days, the hydrochloride crystallised out slowly in large colourless
prisms, m. p. 214° when air dried.  The hydrochloride prepared 1n
cther-alcohol solution, is usually yellowish 1 colour. Tt 1s soluble 1n
chloroform.

(¢) Nitrate. TPrepared by neutralizing an aqueous solution of
Corydalis A with HNOy previously diluted with alcohol. Recrystallised
from alcohol in yellowish six-sided prisms, m. p. 197° C with decom-
position.,

(d) Platinichloride. Prepared by treating an aqueous solution of
Corydalis A with a 5 per cent solution of platinum chloride in the
presence of a drop of dilute hydrochloric acid; yellowish precipitate,
m.p. z27°.

(¢) Methiodide. A small quantity of Corydalis A was treated with
an excess of methyl 1odide in methyl alcohol solution by warming with
reflux over water bath for about ten minutes and then allowing to stand
In a cool dark place for a weck. Grouping of prisms crystallised out,
m.p. 2z6°. On concentrating its mother hiquid, a further quantity of
well formed prisms was obtained with the same melting point. No
amorphous methiodide as mentioned by Bruchhausen and Stippler (i)
could be isolated. It is easily soluble in alcohol and insoluble in ether.
T'he properties of Corydalis A and its salts as shown above proved its
complete 1dentity with Corydaline.
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(2) Corydalis B. CgyHg30,N.

The solubility of this alkaloid in alcohol and its other properties are
very similar to thosc of Corydaline. 1t dissolves easily in warm alcohol
and crystallises out in six-sided plates (sce fig. 4) on cooling, m. p.
145°-149°.  Like Corydaline, it turns rapidly yvellow on exposure to
the action of light and heat. Tt is readily solublc in chloroform or ether,
sparingly <o in pectroleum ether and insoluble in water or alkalis. T[ts
solution 1in alcohol or chloroform is cptically inactive [ « | D= 0°,
Analysis: —

(1) 0.1302 gm substance gave 0.3367 gm CO, and 0.0802 gm H,O.

C=70.52; H=6.84.
(11) 01280 gm substance gave .3301 gm COy and 0.0804 gm Hy0.
C=70.353; H=06.97

(1)  0.1148 gm substance gave 4.2 cc moist nitrogen at 18°C and
778 mm pressure.  N=—4,3().

Calculated for the formula CoyHasO N: -
C=70.38; H=6.74; N=4.1.
It has the same melting point as that of Heyl’s alkaleid (17) from
Corydalis auwrea, but ditfers from the latter in other properties as shown
in table 1. Heyl did not mention its specific rotation and molecular

formula,
TABLE 1.

A comparison of Heyl’s alkaloid with Corydalis B

Ieyl's alkaloid Corydalis B.
'! i
M. p. - 1ES9-149° o 148°-144°
Sp. rotation — [ [ ¢ |D=-—O°
Molecular formula \ — . CuaoHs3O4N
HNO, (D 1.5) - Colourless and then faintly Yellow instantly
; yellowish-red |
Erdmann’s reagent - Colourless - Olive green, becoming orange
i yellow
Froehde's reagent - Olive green, slowly be- Green, then deep blue
l coming bluish grey '

Heyl dirll not mention its specific rotation and molecular formula.
Two salts of Corydalis B were prepared,

(a) Hydrochloride. Colourless prismatic necedles were obtained by
neutrahizing the base with hydrochloric acid in het water from which it
can be casily recrystallised; m.p. about 215°, In could water or alcohol
1t 1s only sparingly soluble. The hydrochloride prepared in alcoholic
solution 1s generally mere or less coloured,
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(b) Actd oxalate. Prepared by dissolving molecular proportions of
the base and oxalic acid in hot water. Well formed colourless prisms
(see fig. 7) m.p. 208° with decompositiocn. Its aqueous solution is

acid to litmus. It dissolves easily in hot water or alcohol and crystallises
on cooling,

(5) Corydalis C. CgyHy40;N.

This alkaloid usually crystallises out from very dilute solutions
of a mixture of chloroform and alcohol in the form of nodular masses
(see fig. 6) or prisms. It melts at 201° and is readily soluble in
chloroform, sparingly <o in ether or alcohol, insoluble in petroleum ether.,

Towards the action of light and heat, it is rather stable. TIts solution in
chlorofurm is optically inactive [ @ ] D=0°,
Analysis:—
(1) 0.1236 gm substance gave 0 2084 gm COy and 0.0592 gm H,0.
C=68.04; H=5.30.
(1) 0.1226 gm substance gave 0.5050 gm CQ, and 0.058() gm F,0,
C=68.07; H=5.925.
(111) 0.1146 gm substance gave 1.1 cc roist nitrogen at 29¢ and

(74 mm pressure, N=4.11.
Calculated for the formula CgyH;4O5N.

C=67.98; H=5.38; N=3.96¢.
It shows colour reactions (table 2) which may be compared with
those of protopine as described by Asahina and Motigase (2). Its
molecular formula, solubilities and colour reactions suggest 1ts 1dentity

with protopine, but its m.p. remains constantly at 201° after repeated
recrystallisations instead of 207° m.p. of protopine.

TABLE 2

A comparison of protopine with Corydalis C.

| Protopine ; Corydalis C
Conc. HNO, yellow yellow, orange yellow
Conc, H,S50, violet yellow, greenish yellow,
| reddish violet
Froehde’s reagent yellow, violet, blue - violet, deep blue
Erdmann’s reagent violet, deep violet violet, greenish grey

T'he following salts of Corydalis C have been prepared.
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(a) Hydrochloride. Crystallised out from hot water 1n colourless
long square prisms (cee fig. 7) melting at 248° with decomposition. It
is easily soluble in hot water, less soin cold water or alcchol.

(b) Hydrobromide. Crystallised out from Dboiling water 1n prisms
m.p. 250°. It is sparingly soluble in aicohoi or coid water, '

(c)y Aeid oxalate. Prepared by dissolving equal molacular propor-
tions of Corydalis € and oxalic acid in hot water from which 1t
crvstallises out on cooling in prisme, m.p. 237°.  Tts aqueous solution
1s acid to litmus.

(dy Aurichloride. Obtained by adding a 5 per cent gold chloride
solution to an aqueous solution of Corydalis C hLydrochloride mn the
presence of dilute hydrochloric acid; reddish brown amorphous pre-
cipitate, m.p. 195°.

(4) Corydalis D. C3yH1604N or Cyol704N.

This crystallises out from chloroform, by the addition of an equal
volume of alcohol In prisms (see fig. 8), m.p. 204.° It 1s only sparingly
soluble in the nsual organic solvents except chloroform i which 1t 1s
readily soluble, A 1 per cent solution i chloroform in a 1-dm tube

gave a specific rotation — 2.95° [ a1 25/ == — 29450,
Analysis:—
(1) 0.1222 gm substance gave 0O.5164 gm COyg and (LOS16 gm HeQ).
C—=T7T0.61; H=1.94.
(i1) 0.1204 gm substance gave 0.:3128 gm CO, and 0.0566 gm H,0.
C—=70.84; H-=5.22.

(i11) 0.112¢ gm substance gave 4.4 cc moist nitroren at 2% and
77-1 mm pressure, N-—.1.48,
Calculated for the formula C;yH14O4N  or  CyyHy; 04N

C—T70.80 C-=TO.08.
H-=1.96 H—5.26.
N=4.31 N =123,

This substance may therefore have one of the above two formulae.
Colour reachions.

Conc. FINQOj3, orange yellow; conc. H,SOy4, greemsh grey, becoming
slowly violet; I'roehde’s rcagent, green, deep green, blue; Lrdmann’s
reagent, green, yellowish orange.

() Hydrochloride. Prepared by neutralizing a chlorotorm solution
of Corydalis D with conc. HCI previously diluted with alcohol. The
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crystals are fine needles (see fig. 9) with a m.p. about 250°. Tt is only
slightly soluble in water or alcohol, soluble in chloroform.

(b) Hydrobromide. Prepared in a similar way as the hydrochloride;

crystalline powder; m.p. about 260°. Tt is soluble in chloroform, only
slightly soluble in alcohol or water.

(c) Acid oxalate. Crystallises out from hot water in group of prisms:

m.p. about 203° with decomposition. Tt is soluble in hot water or
alcohol, sparingly so in cold water.

(5) Oorydalis b,

This crystallises cut {from a mixture of chloroform and alcohol in
long silky white needles (see fig. 10), m.p. 219°. It is only slightly
soluble in alcohol, insoluble in petroleum ether or water. It shows the
same colour reactions as Corydalis D with the following reagents. Conc.
HNOjs. orange yellow; conc. H,SO,, greenish grey becoming slowly

violet: IFroehde’s reagent, yellowish green, green, blue, Erdmann’s
reagent, green, orange.

On account of the small quantity of substance in hand, its specific
rotation and molecular formula have not been determined. Tts hydro-
chloride differs from that of Corydalis D in being more soluble in hot
water from which it crystallises out in long needles, m.p. 246°.

Notes on the physiological action of Corydalis B and C.
CORYDALIS B

By Dr, Hung-pih Chu

The subcutaneous injection of 0.1 mg per gm body weight induced
In the rat, definite depression in 5 minutes and complete somnolence in

10 minutes. The effect lasted about two hours and is followed by
uneventtul recovery.

lested on scarified areas of the human arm, one drop of a (1.2 per
cent solution of Corydalis B hydrochloride produced within 5 minutes
complete anesthesia to pain. The anesthesia was confined to the area

scarified and was not accompanied by vasoconstriction; the effect lasted
about one hour, |

I'1ve to ten milligrams intravenously in cats caused augmentation

of the cardiac contractions with slowing of the rate and a slight fall in
blood pressure followed by a rise.
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CORYDALIS C
By Dr. Chubyung Pak

Dorsal subcutaneous injection of 0.05-0.22 mg per gm body weight
in frogs produced marked nervous depression during which the righting
reflex and the reflexes from the forelimbs and abdorminai wall were lost;
the hind leg reflexes, however, were still present, In two animals shght
convulsions involving the whole body occurred. The effect was produced
within 30 minutes and was completely recovered from the following
day. N

Subcutaneous injection of 0.06 mg per gm body weight 1n rats
induced within 10 minutes marked excitability, restlessness and tremors
followed in 15 minutes by violent convulsions affecting the head, neck
and forelimbs. Tollowing the convulsions were periods of wakeful
restlessness alternating with more convulsions. Recovery cccurred after
about 3 hours. A second dose of 0.03 mg per gm injected at the fourth
hour again induced marked convulsions, which occurred every -8
minutes each lasting less than 1 minute.

The convulsions resulting from the second injection passed off after
an hour, but the animal continued to be restless and inco-ordinate,
running around until exhausted; complete recovery occurred on the
following day. The convulsions were not brought about by reflex stimula-
tion.

When (.12 mg was injected into a rat already completely narcotized
by chloral hydrate (0.3 mg per gm), the animal recovered from the
narcosis within 10 minutes and within 40 minutes exhibited convulsions
which continued intermittently and ultimately ceased. Complete reco-
very occurred on the following day.

Intravenous injection of 150 mg per kg in the rabbit induced some-
what similar symptoms. '

Corydalis' C apparently acts on the cerebrum as no convulsions
occurred when it was injected into the decerebrated rat.

It caused a sharp fall of blood pressure (in the rabbit) which is not
prevented by vagotomy or atropine. The respiration was increased.

SUMMARY

From the tubers of Chinese Corydalis ambigua, Cham. et Sch.
(Yen-hu-so) five alkaloids have up to now been isolated from the non-
phenolic fraction. They are provisionally named Corydalis A, Corydalis
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B, Corydalis C, Corydalis D and Corydalis E respectively. One of them
1S 1dentical with Corydaline and the other four are new.

1. Corydalis A, Cg3Ha;04N, six-sided prisms, m.p. 136°%; [ @] 25/D
= 4295°. Ethyl sulphate, m.p. 162°; hydrochloride, m.p. 214°; nitrate,
m.p. 197°; plantinichloride, m.p. 227°; methiodide, m.p. 228°. It 1s
1dentical with Corydaline.

2. Corydalis B, CayH2304N, six-sided plates, m.p. 148%-149° [ ¢ ]
D:-0°. Hydrochloride, m.p. about 218°; acid oxalate, m.p. 208°. It
has the same melting point as Heyl’s alkaloid isolated from the roots of
Corydalis aurea, but differs from the latter in its colour reactions towards
HNOg3z and Erdmann’s reagent,

3. Corydalis C, Cy0Hy1yO5N, nodular masses or prisms, m.p. 201°
| @1 D=0°. Hydrochloride, m.p. 248°; acid oxalate, m.p. 237°;
aurichloride, m.p. 195°; hydrobromide, m.p. 250°.

This alkaloid is similar to protopine in its molecular formula,
solubilities and some colour reactions. Its m.p. however, remains
constant at 201 ° instead of 207°, m.p. of protopine.

{. Corvdalis D, Cq9H1604N or Cy9H;704N, prisms, m.p. 2)4°; [ a]
25/D= -295°. Hydrochloride, m.p. about 250°; hydrobromide, m.p.
about 260°.

It is the first alkaloid of Corydalis series having a very high leavo-
rotatory power.

h. Corydalis E, long needles, m.p. 219°. Hydrochloride, m.p, 246°.

6. A preliminary examination of the physiological effects of Cory-
dalis B chows that it has narcotic and local anesthetic properties and

a cardiac augmentor action. Corydalis C, 1s apparently a cerebral
stimulant, |

i desire to express my thanks to Professor B, E, Read for suggesting this drug
for research,
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Fig. 2

g, 3.
Fig. 4.
Fig. 5.
Frg. 6.
Fig. 7.
Fig. 8.
Fig. 9

Fig. 10,
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EXPLANATION OF PLATES II anDp 111

Fruit of Chinese Corydalis ambigua, Cham. et. Sch.
(Y en-hu-so).

Corydalis A. (Corydaline), m.p. 135°C; [ @ ] 25/D
=+ 295°. -
Corydalis A. Ethyl sulphate, m.p. 162°C.
Corydalis B. {New alkaloid), m.p. 148°-149°C.
[ ] D=0°.
Corydalis B. Oxalate, m p. 208°C.
Corydalis C. (New alkaloid), m.p. 201°C. [ @ ] D=0°.
Corydalis C. Hydrochloride, m.p. 248°C.

Corydalis D. (New alkaloid), m.p. 204°C. [ @] 25/D
= —295°.

. Corydalis D. Hydrochloride, m.p. 250°C.

Corydalis £, (New alkaloid), m.p. 219°C.
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Figs. 1=, Alkaloids of Corydalis Ambigua. T. Q. CHOU
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Figs. 6—10, Alkaloids of Corydalis Ambigua,



