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Andrographis paniculata Nees is a shrub of
the natural order Acanthacese and grows widely
throughout the plains of India. It is well known
under the name of Kalmegh which forms the
chief constituent of a household medicine called
Alui extensively used in Bengal in cases of bowel
complaints of infants gpeciglly 1in cases of
griping, irregular stools and loss of appetite.
The roots and leaves are also said to be useful
as a febrifuge and anthelmintic. It is iptensely
bitter and appears to be in no way inferior to
other bitters mentioned in the pharmacopoeia.

Systematic chemical investigation of the plant
was first carried out by Gorter (1911) who
isolated the active constituent, andrographolide,
in a2 pure crystalline state. According to
Corter's original findings andrographolide is an
unsaturated trj_hydroxy lactone having the
molecular formula (20H3005. The work was

later taken yp by Guha-Sircar and Moktader

(1939) who showed the pregence ©f 2 methylene-
dioxy group and a hydroxy group in the
molecule instead of the three hydroxy groups
as found by Gorter. The presence ©f the
methylenedioxy group was inferred from the
fact that it gave formaldehyde when boiled with
33 per cent gulphuric acid.

The present Work has been undertaken with
the idea of clearing uyp the fine structure of
andrographolide which is extremely important
from the gtandpoint of proper use of this
important drug. Andrographolide has been
found to give 2 positive Legal test with sodium
nitroprusside and sodium hydroxide. This fact
indicates that the compound is an a;-un-
saturated lactone and in this respect it appears
to be similar to the various physiologically
active unsaturated lactones occurring in nature.
To settle the controversy between Gorter on the
one hand and Guha-Sircar and Moktader on
the other regarding the oxygenated functions of
andrographolide, &» attempt was made to
detect formaldehyde by boiling the product
with 33 per cent gylphuric acid following the
procedure ©f Guha-Sircar and Moktader. No

trace of formaldehyde could, however, be
detected under these conditions. It has also

been found that andrographolide does not
respond to Gabel's test nor does it give any
green Coloration with ga]lic acid and con-
centrated gulphuric acid. It has thus been
possible to establish that andrographolide is a
trihydroxy lactone as found by Gorter and does
not contain any methylenedioxy group. This
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fact has been further established by the prepara-
tion of the triacetyl derivative by a modification
of Gorter's method.

Hydrogenation ©f andrographolide has been
carried out in acetic acid solution in presence ©f
platinum catalyst and also in methanolic solu-
tion in presence ©f palladium catalyst and in
each case three molecules of hydrogen are
absorbed with the formation of two isomeric
tetrahydrodeoxy-andrographolides melting at
1412C. and 2177C., respectively. It is thus clear
that andrographolide contains two ethylenic
double bonds and a tertiary hydroxy group
which is eagily eliminated during hydrogenation.
The presence °f an exocyclic methylene group °r
a2 methylene group at the end of a chain is
inferred from the fact that on ozonolysis @
molecule of formaldehyde 1is obtainable from
each molecule of andrographolide. AR extre-
mely important observation has been made in
the selenium dehydrogenation °f andrographolide
at 300?C. The product is a liquid which in all
probability consists of a mixture of polycyclic
aromatic hydrocarbons. On distillation under
reduced pregsure from a small bulb it giyeg two
constant hoiling liquids along with a trace of a
solid product. The lower boiling liquid, which
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forms the major fraction, gives == orange red
picrate crystallizing in needles from ethanol,
m.p. 1332C,, and appears to be a polyalkylated
naphthalene. In this regpect andrographolide
appears to be somewhat similar to the diterpene
lactone, Marrubinl isolated from Marrubium
vulgare. The higher boiling fraction also gives

an orange red crystalline picrate melting at 150
to 153?C. It thus appears that the molecule of

andrographolide consists of

(1) = reduced naphthalene ring,

(2) two ethylenic double bonds,

(3) three hydroxy groups of which one is
tertiary 1n nature,

(4) an 4,-/? -unsaturated lactone gygtem and

(5) an  exocyclic methylene group or =2
methylene group at the end of a chaipn, ie a

methylene group attached to an ethylenic double
bond.
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