NATURAL COUMARINS TSOLATED FROM THE LEAVES OF
CITRUS ACIDA, ROXB.

By HarmiNARYAN KHASTAGIR

Three natural conmarina. namely isopimpinellin, bergapten and citropten have been isolated
from the leaves of Cilrus acida par. med:ca. This ia for Lhe first time that jsopimpinellin  bas
been isolated from a Citrus npecies.

Citrus arida, Roxb., the ecommon Cilrria species of India, iz a variety
of Mitrus mediea (Teonim: Hotmwicnrum, Inder Loudinensis, 1930, 2, 224, 255).
It is highly wvalurd in therapeutics for its antiscorbntic properties and for
coring various inte-tinal complaints aud ailments. The leaves yield a carminative
oil which possesses a swect aroma.

The isolation and the identification of three erystalline constitnents have
been described in the present communication. The method of purification
consists of twenty times fractional sublimations of the crade material in high
vacuom, followed by fractional crystallisations from suitable solvents and finally
by hand-picking. All the three constituents are neutral towards litmua.

One of the substances melts at 149-50° (yield 0.00957) and is crystallised
from aleohol and ethyl acetate in pale yellow, shining needles. It ie readily
soluble in ether, fairly in alcohol, ethy] acetate and benzene and insoluble in
petroleum ether and water. An aleoholic solution of the substance does not
produce any coloration with ferric chloride. It gives an orange-red colour with
cold, concentrated sulphuric acid. The substance is insolable in 17 aqueous alkali
bat dissolves in alcobolic potassinm hydroxide fromn which the original substance
can be precipitated on acidification with rineral acids.

The analytical data of the compound are found to agree with the
formula C;;H4O3(OCH3)y. The propertics of the substance, as also the ohserved
analytical values, suggest its identity with those of isopimpincllin (I} which hay
been isolated so far from three .ditferent sonrces, namely, Iiwmpinelln saxifraga
(Spith and Veerhapper, Ber. 1937.°70.- 24R8), Luranga Seandens (Spath, Bos,
Schmid, Dobrovolny and Mookcrjee, FHar., 1940 73,.1361). Fervda ailreen: (Bose
and Chaudburi, Ann. Biochem. FEzpt. Med., 1946, 6. 1). -\ dircet comparison
has been made between the twn suobstances, an authentic spedtmun of isor
pimpinellin was kindly supplicd by lute Prof. E. Spiath of Vienna. The properties
of the two compounds arc identical and mn mixtnre of the two melted at 150°
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Thus the identity of the firat neutral compound with ¢sopimpineliin bas been
established. No alkaloid could be traced in the leaves.
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The second constituent forms slender, silky needles, m.p. 187°-88° (yield
0.005%). It develops an orange-red colour with concentrated sulphuric acid.
From the properties and behaviour the substancc appears to be a coumarin.

The molecular formunla of the aubstance, on analysie, is found to be
C12HaOQ4. Tt contains one methoxy group as tested by the method of Zeisel-
Pregl-Viebick (Ber., 1930, 63, 2818, 3207). The molecular formula and the proper-
ties indicate its identity with bergapten (IT) which could be established by
direct comparison with a specimen of bergapten isolated from the leaves of
Skimia laureola (Spith, BPer., 1937, 60, 114).

The third neutral ecrystalline principle of (. amda crystallises from
aleohol in heavy, colourless rods, m p. 150" (yield 0.0175%).

The C—H values show that the compound has the formula Cy1H,00;.
It contains two methou groups. The properties of the snbatance resemble those
of eitropten (I11), 5: 7-dimethoxycoumarin with which the molecular formula
of the third subst.mce is the same. A\ dircet comparison of the third constituent
conld, however, be made with an authentie sample of citropten which was obtained
from Dr. P, K. Bose to whom the author's best thauks are due.

EXPERIMENT AL

Eztraction of C.Acida leaves—Crushed leaves (air-dried. 2 kg) of
C. acida were extracted with ether (4 litres) for 48 hours in a Soxhlet apparatus.
The deep green cthereal ecxtract was concentrated to 250 ce. and kept in a
frigidaire for foor weeks when a pale yellow solid (A : 0.69g., m.p. 60°-108°)
separated. [t was collected, wanshed with & mixtare of ether and petroleum
ether and dried. The mother-liquor (M) was carefnlly freed from the solvent

and worked up further for coumarins by the method of Spith and Socias,
thos :
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The oil was cooled to about 15° and to it were added 100 c.c. of 20%
methyl alcobolic potassium hydroxide with constant shaking, ‘T‘he mixture was
allowed to stand for 45 minutes at the same temperature and then poured
into 500 c.c. of ice-water. The mixture was then extracted with ether (250 cc.,
in 5 instalments) The red agueous alkaline solution was acidified with hydrochloric
acid (eongo red) and allowed to stand overnight. Next morning the greater portion
of methyl alcohol was removed under reduced pressure, then cooled and thrice
extracted with ether. The yellow ethereal digest was dried over anhydrous
sodium sulphate and distilled. The residue was kept in the frigidaire for a
week. The residue solidified to a pale yellow solid (B: yield 1.5g, m.p. 50°-110°).
It was washed with petroleum ether to remove adherent oil.

Isolation of isoPimpinellin from Fractions (A) and (B).—The fractions
A and B (vide suprz) were mixed together and crystallised successively from
ethyl acetate, methyl alenhol and aceione when pale yellow needlea (P), m.p.
147-49° aeparated. The residue obtained from the mother-liquor on crystallisa-
tion from various asolvents gave a product of mp. 115-160". This was snbjected
to fractional sublimation in high vacuum twenty times when three sublimates in
a fairly pure state conld be obtained. Fraction () aubliming at 115-120%0.1 mm..
fraction (D) at 150-55%0.1 um., and fraction (E) at 165-170°0.1 mm.

Isolation of inolPimpinellin from the Fractions P and (.—The fractions P
and C were crystallised from othyl acetate when a yellow globular mass, mixed
with eolourless needles of m p. 174-76° separated. The colourless needies (F) were
separated from the yellow globular masa by hand-picking The yellow asubstance
(0.0955 ) was cryvstallised thrice from methyl alenhnl when glistening yellow
needles, m.p. 149-50°, were obtained Recrystalliration from aleohal and benzene
did not rrise the m.p. [Found in a sample dried in racun over PaOj for 4 houre
at 100-105° : G, 62.97: H. 398: OMe, 24.9. 4 ;H, OQ0(0OCH,) requires C, 063 4;
H,405: OMe, 252 per cent]. Mixed with a specimen of pure /rapimpinellin it

showed no depression in m.p.

Ieolation of Bergapten from the Fractions I and F.—The fractions 1
and T (ride swpra) were mixed and erystallised from methyl aleohol.  Colourleas
needles (0 05e.) scparated along with n slimy magma. The =limy matters being
lithter conld be readily removed from the solution, the needles collecing at the
bottom of the erystallising wvessel. On recrystallisation from methyl nlenhol and
ethyl ncetate the needles could be abtained pure. "The silky. colourless crystals
melted at 186-88". Fnrther crystallisations did not change the mp. [Found in
a sample dried in raeno over P2Oj for 4 houra at 100" : C. (648 ; 1. 3.67 ; ONle,
14.5. C,1H305 (OCH3) requires C, 66.66 ; H, 370 ; OMe. 1437 per centl  The
substance showed no change in melting point when mixed with an  aathentic
sample of bergapten having m.p. 188°.

Ivolaiion of Citroplen from the Froetion (I2L.—Tho [eaction E {ride upra |
m.p. 146-60". yield. 0.175 =) wne subjected to repeated  erystallisations (rom methyl
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aloohol when heavy, oolourloss rods of m.p. 150" separated out. On further erystallisa-
tions the mp, did not change. [Found in & sample dried in waeue over PO,
for 4 hours at 100°: C,64.4; H,48; OMe, 298 CyH,0(0OCH,)y requires
C, 64.07; H, 4.8 ; OMe, 30.09 per cent] When mixed with citropten, m.p. 150° the
sample showed no depression in m.p.

In conclusion the anthor expresses his thanks to Dr. (Mre). A. Chatterjee
for his keen intereat and to Mr N. Ghosh for microanalysis.
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