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Artemisia scoparia or Blur or Dona as it is koown in Punjabi and Las
Bela in Hindi and Urdu is an annual scandext herb belonging to the genus
of Artemisia and the natural order of Compositez. It is found wild in the
lower reaches of the Western Himalayas, the Simla Hills, Eastern ard North-
ern Punjab and the upper Gangetic plains. It is the only species of Artemisia
that grows in the plains in India. The botanical identification of the plant
was done both in the Forest Research Institute, Dehra Dun and the Govern-
ment Botanical Gardens, Calcutta.

Artemisia scoparia is a faintly aromatic plant that often grows to a
height of § feet, In large specimens the stems have a terdency to beccme
woody in character. The flowerirg heads ard the seeds are the most higkly
aromatic parts of the plant and contain the greatest corcentration of tke
active principles namely the lactone ard the essential cil. The plent kes
got interesting medicinal properties. In the Purjeb the scke frem the
smouldering dried plant is considered to be very efficacious for burrs, ard
the infusion of the green plant is often given as a purgative. The leaves
of the plant made into a paste with water are sometimes used as poultice in
ear affections. A decoction of the flowering heads is considered an excellent
mouthwash in all tooth troubles.

Although a number of varieties of Artemisia growing all over the werld
have been worked for their constituents, yef no work secms to have been
done on the chemical examination of Artemisia scoparia growing in Irdia.
Hence in view of the medicinal importance of the plant ard its defipitely
aromatic nature, the present work was undertaken to find out its constituents
by systematic chemical examination.

Astheresult of the examination two important compounds Were Jsolatcd
from the plant, one a crystalline lactone with the molecular formula CyHy O,
and the other a pleasant smelling essential oil. The detailed study of the
esseptial oil has been reserved for a separate communjcation,” while in the
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present one the lactore has been studied in detail and a number of important
derivatives of the same have been prepared.

EXPERIMENTAL

4-54 Kilos of the air-dried and mixed flowerirg heads and seeds of the
plant were extracted with hot petroleum ether (B.P. 40°~60° C.) urder reflux
in Tots of 1 kilo at a time, The extracts were filtered hot ard the solvent
distilled off on a water-bath, The syrupy corcertrate, which ked a deep
green colour was allowed to stand for twenty-four beurs when a thick magma
of colourless crystels separated. These were filtercd cff ard wasked with
a little petroleum ether. The mother-liquor and the washirgs cn further
concentration - gave two more crops of tke same crystallire substarce with
identical meltirg point. The ultimate mother-liquor freed frem petrolerm
ether had an oily consistercy ard a pleasant siell, ard was fcurd to contain
an essential oil. This was recovered by stezm distillation. Tke il Lad the
followirg physical ard chemical constants:—

- Refractive Irdex at 23°C. .. . i =1-5220
Specific Gravity at 23°C. .. .. .. =0-9497 -
“S:zponification value: . - .. =171-28
©Acid Value . - .. . .. o =63
Rotation . - .. . .. =nil
‘Saponification value after acetylation .. =163-2

~ The various crops of the crystalline matter mentioned above were
mixed together ard recrystallised from boilirg alcokol with the addition of
anima] charcoal, when the substarce was cbtained in colourless glisterirg
prisms meltirg sharp at 146°C., ard the meltirg point did not rise any furtker
on repetition of the above process. In this way 42 gms. of the crystalline
substarce was obtained from 4-5 Kilos of the raw material, thus givirg an
yield of 0-92 per cent. on the dried stuff. The substarce has been nemed
“Scoparin ”. . Tt possesses the nature of a lactone ard has a characteristic
pleasant odour. The substance as well as all its derivatives have extra-
o;dinary power of crystallisation.

' ‘Scoparin is sparingly soluble in methyl alcohol, acetone, carbon
disulphide, ethyl acetate, ether ard petroleum ether in the cold but dissojves
readily on heating. Tt is slightly soluble in cold alcohol, ard acetic acid,
ard easily soluble in chlorcform benzene and pyridine., It is insoluble in
hot-or cold water. 1t is also insoluble in cold concentrated sulpkuric acid
but dissolves on warmirg to a colourless solution. Addition of Water
precipitates the original compourd in practically urckarged cordition,
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Scoparin is insoluble in concentrated hydrochloric acid either in the cold
or in the hot. When treated with aqueous or alcoholic caustic potash, it
dissolves with an intense yellow coloration, which is characteristic of many
unsaturated lactones. It does not give any colouration with alcoholic
or aqueous ferric chloride. Scoparin contains no nitrogen and
does not reduce Fehling’s solution, but Tollen’s reagent is reduced in the
cold showing thereby the presence of an o: f-unsaturation in the molecule.
It slowly decolourises bromine in chloroform. It has got no action on
alkaline sodium nitroprusside. From the solution of the substarce in
aqueous or alcoholic caustic soda or potash, acid precipitates the origiral
substarce. (Found: C = 66-21, 65-57, 65-48 per cent.; H =673, 6-84,
6-67 per cent.; M.W., Cryscopic in Phenol, =294-2, 285-9, 291-1;.
CyH,,0; requires C = 65-75, H == 685 per cent.; M.W. =292

- Repeated attempts to acetylate ard berzoylate Sceparin vrder different
corditions were unsuccessful, thus irdicatirg the abserce of bydrcxyl grevp
in the molecule. Determination of metkcxyl groups accordirg to Zeises’
metbcd gave evidercé of two such grevps in the wolecule. (Feurd: CCH,
= 23 06, 22-21; C,.H:,04 (OCHa)z requires OCHj = 2123 per cent.) '

Prepamtzon of the lead salt.—Scoparin was dissolved in hot alcohol and
to_ it was added hot alcoholic solution of leed acetate (29)). Tke mixture
was refluxed for a few minutes on the water-bath; on coolirg a crystallive
precipitate came down. This was filtered, washed with alcckol and water,
and recrystallised from alcohol in the form of sharp elorgated needles,

MP. 178°C. (Fomd: Pb=262, CgHyOn CO0 7T requires
Pb =262 per cent.). | S

- Scoparin  dibromide.~Scoparin (2 gms.) dissolved in berzere (20c.c.)
was treated with an excess of bremine dissolved in the seme solvent. Tte
mixture was allowed to stard at the ordinary teperature overright ard
then warmed on the water-bath for about half an hour. The excess of
bromine and benzene were distilled cff ard the residual liquid washed with a
mixture of aqueous potassium iodide and sodium thiosulphate ard finally with
water. The product was then dissolved in a small quantity of hot benzene
and allowed to crystallise spontareously. The Sccparin dibromide crystallised
in orange-red needles, M.P. 109°C. It is insoluble in water, metkylalcokol,
ether and petroleum ether, butis soluble in berzene, alcokol ard chloroform.
(Found : Br = 35-6, C,H,,0;. Br, requires Br = 354 per cent.)

- Scoparin. monoxime.~To a solution of 0-5 gm. of scoparin in 20 c.c,
alcohol, were added one gm. of hydroxylamine hydrochloride.ard 0-§ gms,
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of sodium acetate. The mixture was refluxed for about half an hour o
the water-bath. Hot water was then added to the boiling liquid so that a
slight turbidity appeared. On cooling, the oxime crystallised out in fine
crystals. It was recrystallised from alcohol in very small cubes melting at
85°C. It is soluble in alcohol, acetone, and chloroform, but is insoluble
in" water, ether and petrol-ether. (Found: N =4-71; C;H,0, = NOH
requites N :- 4-5 per cent)).

Scoparin  semicarbazone~To 0+5 gm. of scoparin dissolved in 20 cg.
alcohol were added 1gm. of semicarbazide-hydrochlorice and 0-5gm.
sodium acetate, and the mixture refluxed for about half an hour on a water-
bath. Addition of hot water to the liquid precipitated the semi-carbazere
in crystalline form. This was filtered, washed, dried ard recrystallised
from alcohol in thick prismatic needles meltirg at 162°C. It is scluble in
chloroform alcobol ard acetore, but insoluble in water. (Found: N — 12+61,
12:43; C;HypN,O; requires N = 12-03 per cent.)

- Scoparin  phenylhydrazone—~To a solution of 0-Sgm. of scoparin in
10c.c. of hot glacial acetic acid was added a solution of 1c.c. of phenyl
hydrazine in 2c.c. glacial acetic acid. The mixture was warmed on the
water-bath for about twenty minutes ard then diluted with kot water .until
a slight turbidity was prcduced. On coolirg the pheryltydrezere ceme
down as a crystalline precipitate which wes recrystelliced frem aleckol in
pale yellow thin needles meltirg at 72-73°C. If is soluble in ctlorcferm,
ethyl acetate and carbon tetrackloride in the cold, but is inscltble in cold
or hot water, ether ard petroleum-ether. In mettyl or etlyl aleckol it is

slightly soluble. (Found: N =7-28; C;H,0, = NNHCH, requires
N =73 per cent.) ‘

Scoparin 2 4-Dinitrophenylhydrazone—This was prepared frem - sco-
parin acd 2: 4-dinitropheryltydre zire dissclved in mettyl aleckol in a similar
way to the above. It was recrystallised frem metkyl alcckol in yellow
glistenirg platés melticg at 132°C. It is soluble in alcokol, cklorcform,

ethyl acetate and berzene, but irsoluble in water. (Fourd: N = 1191,
CapH,,O¢N,, requires N = 11-9 per cent.) ‘

Fusion with sodium hydroxide—2 gm. of the compourd was gradually
added to a molten mixture of 10 gm. of caustic soda ard 1c.c. of water in
a rickel crucible maintained at 150°C.  Much frothirg tock place durirg
the reaction. The mass was finally beated at 280°C. for half an hour, The
cold melt was dissolved in water ard reutralised with kydrechloric zcid. A
pale yellow precipitate came down which was filtered, wasked ard dried.
1t was.then crystallised from alcohol in smajl colousless reedles , which shrik




Chemical Examination of Artemisia scoparia Waldst. and Kit. 157

at 60°C. and melt at 68°C. The compound was found to be insoluble in
cold or hot aqueous caustic soda and no yellow colouration was produced
as was the case with the original compound. On strongly heating, it volatil-
ised partially emanating a peculiar odour. It did not give any colouration
with FeCl;. The compound is insoiuble in water, ether and petroleum-etker,
but is soluble in alcohol, ethyl acetate and chloroform. The substance was
found to be ketonic in nature and its dinitrophenylhydrazone prepared in
the usual way, crystallised in long yellow glistenirg needles meltirg at 93°C.
This is soluble in hot alcohol, but insoluble in cold methyl alcohol ard water.
It dissolves easily in benzene, acetone and chloroform. . (Found: N = 17-52;
Cq:H3,01N, requires N = 17-89 per cent.) A

From the results of the analysis it appears that the compound formed is
a diketone with the formula C;;H,0,.

Reduction of scoparin with tannous chloride—2 gm, of scoparin
dissolved in 50 c.c. of alcohol were treated with 1 gm. of stannous chloride
and 1 c.c. of concentrated hydrochloric acid, and the mixture was refluxed
on the water-bath for half an hour. It was then poured into water and the
resultant crystalline precipitate filtered, washed with water ard dried. It
was recrystallised from alcohol in fine silky needles melticg at 84-85°C. It
is insoluble in methyl alcohol, water, ethyl acetate, ether and petrol-cther
but dissolves easily in hot alcohol and chloroform. It does not add on bro-
mine, has no action on ammoniacal silver nitrate and does not react with
2:4-dinitrophenylbydrazine. The compound is insoluble in aqueous
caustic soda and no yellow colouration is produced by this reagent as in the
case of scoparin. From the reactions of the reduced product, it appears
to be a saturated secondary alcohol. With acetic anhydride it formed a
monoacetyl derivative.

Oxidation of the reduced product with chromic acid—One gm. of the
above reduced product dissolved in 10c.c. glacial acetic acid was treated
with 1 gm. of chromium trioxide dissolved in 5 c.c. of the same solvent. The
nmixture was refluxed on a sand-bath for about half an hour. It was then
poured in cold water. The resultant crystalline precipitate was filtered and
thoroughly washed with acidulated water. It was recrystallised from alcohol
in colourless needles melting at 101°C. The compound does not add on
bromine, and does not give any reaction of an acid. It is soluble in methyl
and ethyl alcohols and benzene, but is quite insoluble in water, This com-
pound behaves like a mono-ketone and with 2:4-dinitrophenylhydrazine
gave a hydrazone crystallising in yellow glistening plates and needles from
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methyl alcohol melting at 114°C. (Found: N =11-84; C,Hy 0N, re-
quires N = 11-81 per cent.)

The compound therefore appears to be a mono-ketone with the mole-
cular formula C, H,,0,.

Further work on this subject is in progress.

SUMMARY AND CONCLUSION

1. From the flowering heads and seeds of Artemisia scoparia, which is
the only species of Artemisia growing in the plains of India, a lactone and
an essential oil have been obtained in yields of 0-92 and 0-75 per cent.
rcspectxvely

2. The lactone which has been named *Scoparin”, has been found
to have the molecular formula C,¢Hz,O;. It contains an o p-unsaturation,
one ketonic group and two methoxyl groups.

3. A number of derivatives of the lactone have been prepared and
analysed




