
ISOLATION OF XAN'l'HYLI.i.'I'IN .FHOM 'I HE llAHK OF OJ'l:RUS .AUID.A, lWXB. 

BY (Mrss) AsiMJI MooKEBJEE 

Xanthylotin, a 2 : 2-dimcthylchromeno-coumarin, m.p. 131.5•, has OC'lln isola.tud from the hark 
of UitrtM {JCida, Roxb. 

Citrus acida, Roxb. is a vari,.ty of Citru.! medica (lconum Botanicarum, Index Lnndi­
nen.9iB, 1930, 2, 2U, 225) and it belongs to the family R11-lact>UA'. The plant is highly 
valued in therapeutics for its antiscorbutic propertie-s and it is very rich in essential oils 
which are Rt-rongly carminative and 11tomachic. 

From the bark of Citrus acida, Roxb. which was collected from Darjeeling, a neutral 
crystalline compotmd, m.p. t:l\.5' has been isolated in a yield of 0.25 per cent. The 
compound is neutral toward~:~ litmnfl 11nd indifferent towards ferric chloride. It shows no 
optical activity nnd dissolve.~ in concentrated sulphuric acid with an orange solution. 
It is insoluble in 1% aqueous pota~~sium hydroxide, but disRolves in alcoholic alkali, 
which turns yellow. The solution on dilution remainfl clear but on acidification preci­
pitates the original sub~tJ..nce. ThPHe properties indicate that the substance is a coumarin. 
The C-H values of the compound are found to agree with the formula C,.H, 20 3 • The 
compound does not contain any methoxy group FLnd does not produce acetyl derivative 
with acetic anhydride, nor doe~ it form a i4emicarbazone m· phenylhydrazone thus showing 
the absence of -OH and -CO- groups. These properties of the compound as also 
the analyses of the s11 bstnnce indicate close a!!reement with those of xanthyletin (I) which 
has been isolated so far only from two different RuJaceO'IUI plants, namely, Xanthoxyl-um 
americcmum, Mill (Robertson and S~bramanium, J. Ohem. Soc., 1937, 286; Bell and 
Robertson, ibid., 1936, 1828; Dieterle and Kruta, Arch. Pharm., 1937, 275, 45) and 
Luvanga scandens, Ham tBose and Mookerjee, .J. Indian Ohem. Soc., 1944, 21, 281; Spii.th, 
Bose, Dobrovolny and Mookerjee, Ber., 1939, 72, 1450; 1940, 78, 1361). A direct 
comparison of the substance with xanthyletin isolated from L. acandens (vide 8Upra) hal! 

been made. It is found that the physical properties of the two compounds a.re 

identical and a mixture of the two melts also at 131.5° and gives similar colour 
reactions with concentrated sulphuric acid. 

The tetrahydro derivative of the substance has the same m.p. (15R.5°) as tetrahydro· 
xanthyletin, and both of them show no depression in their mixed melting point. Thils 

the coumarin of Citr'UB acida is identical with xanthyletin (I). 
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EXPERIMENTAL 

Iaolatio-n of XanthylP.tin.-Sun-dried bark (800 g.) of C. CU'ma was crushed in & mortar 

a.nd sieved. The fine powder, thus prepared, was so:x:hletted with ether (1.5 litres} during 
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;4 houl'!!. The green ethereal extract was concentrated to 30 c.c. and kept in a frigidaire 
or about a month. The crystals (1.00 g.), m.p. I29.5Q, were collected and rapidly washed 
vi.th ether and the filtrate was further worked up for coumarins by the method of Spath 
'nd Socias (Ber., 1934-, 67, 59). 

The filtrate was freed from the solvent and the oil obtained (50 g.) W1tH cool<'d to 
.bout 20° and to it was added 50 e.c. of 20% methyl alcoholic potaoJ~ium hydroxide with 
on.sta.nt shaking. The mixture was allowed to st,11nd for 45 miuutes at the same tem­
•craturo and then poured into 250 c.c. of ice-water. The mixture was (•xtractcd 5 timcl:j 
rith ether. The reddish brown aqueous solution was acidifi1'd with hydrochloric acid 
Oongo-red} and s.llowed to stand overnight. Next morning, the greater portion of methyl 
lcohol wa.s removed under reduced pressure, then cooled and thrice extracted with ether 
LOO c.c.). The reddish brown ethereal extract was t-wice wa..'!hed wit,h 20 c.c. of 25% pota­
~ium carbonate solution and tht>n with water. The ethC"real digest was dried over anhy­
rous sodium sulphate and distilled. The residue solidified on k('eping in an· ice-chest 
Jl:' a few days. This was washed with a little ether and dried over a porous tile to remove 
dhering oil. This had m.p. 129.5° (I g.). 

The two crude fractions (vide supra) were mixed together and crystallised from 
lcohol, when colourless plates, m.p. 131.5", were obtained. On further cryBtallisation 
'Om a.lcohol, acetone and benzene there was no change in m.p. Further distillation 
1 vacuo at 140-45°/0.1 mm. the melting point could not be raised. (Found in a sample 
ried in t100'IW over P 20 6 for 3 hours at 90° : C, 74.12; H, 5.4. C .. H,.O, requires C, 
3.7; H, 5.3 per cent). 

Act6on of Dilme Alkali on Xanthyletin.-The substance (0.1 g.) in pure methyl alconol 
i o.c.) waa mixed with aqueous potassium hydroxide (40 c.c.) and the solution was re­

ul;ed on the water-bath for I hour. The yellow sol.ution gradually turned brown. It was 
cidified with hydrochloric acid (congo-red), kept overnight and extracted with ether 
ext morning. The residue obtained from the ethereal extract crystallised from aleol>ol 
1 pla.tes, m.p. 131.5° and no change in m.p. was noticed when mixed with the etarting 

::~mpound. 

Catalytic Hydrogenation of Xanthyletin.-The substance (0.2 g.) was dissolved in glacial 
cetic acid (5 c.c.) and was shaken in an atmosphere of hydrogen with platinum oxide 
l.ta.lyst (0.1 g.). Hydrogen absorbed was found to be 42.9 c.c. 1.1.t 27° and 762 mm. 

-10H 120 3 requires 42.74 c.c. at 27° and 762 mm. 
The solution was illtered off from the catalyst, freed from the solvent and the residue 

•as crystallised from alcohol. Colourless rhombic plates separate-d, which melted at 
58.5" and showed no depression in m.p. when mixed with tetrahydroxanthyletin which 
"lelted alone at 158.5Q. 

The author wishes to offer her thanks to Dr. P. K. Bose for his kind interest in the 
mrk. 
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