
THE CONSTITUTION OF CALYCOPTERIN, THE YELLOW 
COLOURING MATTER OF THE LEAVES OF 

CALYCOPTERIS FLORJBUNDA 

BY R. C. SHAH, V. V. VIRKAR. AND K. VINlU.TARAliiAN. 

The oonlll:itution of c-aJ)"CCpterio, the yellow colouring matter of the leaves of 
CiJI;ycopterfs flor'lflwllda, is shown to be 5 :4'-dihydrosy-3 :6:7:8-tetrametboxyflavooe, 
since methylation with diazometbaoe anckr stated coaditione gives a bydroxypeuta­
metho:oryiJavone, one hydroxyl tb1111 resisting methylation. Farther, the dimethyl 
ether of c-ai_I"C'Optl!rin ~ld be partially den1etbylated to a hydro"'::vJ)eD.tamethozyftavone. 

Having partially formulated calyc..-opterin as (I) (Ratnagiriswaran. 
Sebra and Venkataraman. Biochem. ]., 1934. 28, 1g64), four possibilities 
Ill, Ill, IV, V) rem~\iued to be cons~d~:red. The ease wil'h which calyco­
pterin ::.'ave a dimethyl ether, the latter being obtainable also by the action of 
methyl iodide and potassium hydroxide in methyl alcohol and the preparation 

0 MeO 0 

(01\le',. ~r''bj,C- <=>OH MeO()"If- QoH 
(OH) ( """v'C-OMe MeolyVC-OMe 

CO HO CO 
II) (II) 

HO ::c 
MeO 
(HI) 

MeO 

Ho/'... 

I 
MeO'-/ 

MeO 
(IV) 

MeO 

Jlrlc....()l/"".. 

nov 
MeO 
(V) 

uf a dibenzyl ether whose alcoholic solution did not exhibit a colouration 
with fenic chloride (c/. Gulati and Venkataraman. J. Cher~a. Soc.·, 19361 a67) 
appeared to exclude formulu (IlJ. On methylation by diazomethane, however, 
only one hyrlroxyl group. !4') was metbylatei. and the I'D()Dometbylcaly. 
copterin, t"baracterised by the formation of an ace\}'1 derivative, exhibited the 
characteristic properties of a s-hydroxyllavone, such as intense c:oloumtion 
\vith alcoholic ferric c..bloride, insolubility in dilute alkali and the formation 
of sparingly soluble yellow potassiuiU and sodium salts with alcoholic 
potassium and sodium hydroxides respectively. As the hydroxyl group 
is thus shown to be in the 5 position, tbe three methoxy groups mast 
be in positions 6, 7, 8. Catycopterin way now, therefore, be fully formulat~ 
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as 5=4'-dihydroxy-3:6:7:8-tetr<lmetboxyflavoue (II), the flavone tblls 
falling into line witll the suggestion of Bose and Nath (]. Indian Chem. 
Soc., 1938, 18, IJ9) that in partially methylated polyhydroxyfl.avones 
occurri11g in nature, the .hydroxyl in the s-~ition is as a rule not to be 
found in the met11ylated condition. 

Hyd,ogen B,.omide u a f'eagent for Prefef'ential Detneth.ylatton.­
Dilllethylcalycopterin was treated with hydrogen bromide in acetic acid 
at room temperatul'e and the resulting compound was. found to be identical 
with monomethylcalycopterin obtained by methylation of calycopterln 
with diazomethane, preferential demethylation of the s-metho::a::yl group 
having taken place. This observation is of inten.:st, as hydrogen bromide 
in acetic acid has not been previously employed for the preferential 
demetbylation of the 5-methoxyl group in flavones, the reagent suggested 
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earlier being aluminium chloride (Gulati and Venkataraman, Cun-enl 
sc·ence, 1933. 2, so; Uulati and Venkataraman, loc. cit. ; Maha] and 
Venkataramau, ibid., s69l. An interesting point with regard to this method 
is that it does not demethylote the 3-methoxyl group a::s alumiuium chloride 
does (Mahal and Venkataramon, Cu.TTent Science, I9JS, I, :\II). In order to 
c:on:firm that hydrogen bromide in the c:old does not attack the met1mx:yl 
group in the 3-positiou, 3-methox:yfiavone has been treated wit11 it at room 
temperature when the ether rema:ins unaffected, but when the resction 
mixture is heated on the water-bath, 3-hydroxytlavone is formed. 
Hydrogen bromide is,. therefore, a mo1·e facile reagent thau aluminium 
chloride for preferential demethylation. 

Ou the strength of a report from the Pharmacology Research Offic.-er, 
Medical College, Madras, and th"'! statement of Nadkami (:rg27), anthel­
minthic properties were ascribed to calycopterio in a previous communicntio11 
(Ratnagiriswaran et al, loc.cit.). Mahal (P1oc. Indian Acad Sci., 1937, 
BA, .186) has more recently studied the anthelminthic action of calyc:OjJ:Serin, 
cbrysin, geokwaniu (Mahal and Venkataraman, loc. cit.), 7-hydroxyoavoue 
and 6-hexyl-7~hydroxyftavone (Dhingra, Uppal and Venkataramsn, PToc. 
Ind •. Acad, Sci., 1936, SA, 2o6) in vitro by directly immersing round 
worms (Ascaris hunbricoidcs}. tape worms (Tenia serTata) and Ieech(s(Hirudo 



CONSTI'l'UTION OF C.-\LYCOPTJ3RIN 137 

medicinalis) in solutions of \"arious concentrations. 
possesses aoy anthelminthic ur germic:idal pwfJerticli. 
coefficients arc all Je!ili tban unity. 

E X P I! R 1 M E N T 1\ L. 

None of tl1e flavones 
The Rideal-Walker 

T\\·o slight modific-ations in the procedure fc.r tl1e isolation of caly­
copterin afforded an improved yield (o"zJ g. from roo g. of air-dried leaves). 
The leaves were not Soxbletted, but refluxed with two lots of acetolie ; 
the residue after removal of acetone was vigorously shaken with ISO c:.c:. 
of petroleum ether (b.p. so 0 -6o 0

) aud filtered, the process being repeated 
thrice. 

Calycopteri?l. D;benzyl Ell&er.-BeuzylatiOD of calycopterin h g.) 

with benzyl chloride (2o g.). potassium t'arbonate (16 g.) and acet011e 
(150 c.c-.) during 32 hours gave the dibenzyl ether, which crystallised from 
alcohol-acetic acid in pale yellow needles (1"25 g.), tn.p. 185•. (Found : 
C. 71"0; H. s"6. CaaHaoOa requires C, 71"4 i H, s:4 per cent). 

Metllylation oJ Ct~.lyr:opterin b)· Dimell£yl Sulphate : Forma-
tion oJ Dimetlayl~:al;ycopterin (J:4':s:6:7:8-Hexemelhox:yjlavone).-To a 
mixture of calycopterin (o"s g.) aud acetoue ho c.c.), dimethyl sulphate 
IS g.) and potassium hydroxide solution Its g. of Jo%) were added 
alternately, keeping the mix~ure always alkaHne. Finally more acetone 
(s c.c.) was added and the mixture heated on the water-bath for aboat 
i hour. Tbr: product. whic-h separated on cooling and diluting the 
mixture with water. crystallised from aqueous e.cetoue in pale yellow 
needles, m.p. 131°. Ratnagiriswaran and others (loc. cit.) recorded the 
n1elting point 131• after sintering at 127•. 

Metl&:ylation o/ CalycoP£e1in by means o/ Diaz:omell1ane: Formatio11 
of Monon&eth,.lctJlycopte,.in ls-Hyd,.oxl'·J:6:7:8:4'-penlamethoxyfl.t:~.-vone). 
-Calycopteriu (o·~ g.) was dissolved in exa:ss of methyl alcohol (Jo c.c:.) ; 
diazomctbane in excess (3 mots ) dissolved in dry ethu wus added and 
the reaction mixture kept at o• overnight. The yellow solid obtained 
after allowing ether and alcohol to evaporate was treated wit.h sodium 
hydroxide (zN). The solid was filtered off at the pump, wasbed 
with water and crystallised from absolute alcohol. The substance crystalli­
sed iu brownish yellow needles, m.p.I 24 •. With alcoholic ferric chloride 
solution it gave a fairly deep green colouration. It was practically 
insoluble in dilute sodium .hydroxide, but gave the sparingly soluble yeUow 
potassium and sodium salts wit~ alcoholic potaSflium and sodium 
hydroxides respectively. (Found: C, 6z":z ; H, 5"3. CauHzuOa requires 
C, 61"9; H. s":or per cent). 
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Demetltylation of Dim et1&;ylcalyco:Pl£Ti1t b;)• Hydroge-n Bromide i11 
Acetic Acid .-A warm solution of dimethylcalycopteri:li (o .x g.) in 
glacial acetic acid (r's c.c.) ws.s treated with so% hydrogen btomid"e in 
acetjc acid ft. c.c.) aDd the reaction mixture was kept oveinigbt. It waa 
then diluted with water and extmcted with ether. The ethereal extract 
was washed first with dilute sodium bydroxide soiatiOli aDd then with 
water. l!tl1c1· \\as allowed to evaporate and ·the yellowish 501id obtained 
was crystallised from alcohol. It •crystallifc:d in browni~h yellow n«dies 
melliDg at 124 o • uot depressed by admixture "ith tlu~ co1npound obtained 
by methylation of calycopterin with dia2:omethane. 

s-Acetox3'-J:6:7:8:4'·Pet~tametlto.%y/fa1.·one.~s-Hydrm.y-3:6:7:S:41-1~tt1ta­

metho~yfiavone (o·2 g.) was heated under reflux on a sand-bath with 
acetic a:cb)dride (I c.c.) and a few drops of pyridine for 1! hours. On 
cooli.l:lg aDd dilutmg with v.·ater, the prcduct crystallited hem alcohol i11 
colourl& oeedlu, m.p. 107"· (Found: C, 6r"6; H, s·o. C1.Hn0, 
requires C, 61'4 ; H, .5·1 per cent). 

Demel kyl~:~tion of 3-M ethoxyjlat•one.- (i) A mi1i.ture of J·metiJo:IIY· 
flavODe (o' s. g.), glacial acetic acid (4 c.c.) and hydrogen bromide la 
acetic acid (5 c.c.) was kept for 48 hours at room temperature. It wa.a 
then diluted with water and the separated product was crystallised from 
alcohol, m.p. II4 •. oot depressed by adauixture with J·methoxy:ftavoae. 

(ii) A mixture of 3-methoxyflavone (o's g.). glacial aretic acid (4 c..c.) 
and hydrogen bromide in acetic acid (s c.c.} was heated oo the waw-bath 
for x hour. It was then diluted with v.·ater &lld the sepauated prcduct 
was crystallised from alcobol, m.p. :a.68-6g0

; no. depression was ob&erved 
iD the mixed meltiDg point of tbis t:ompouud with 3-hydrosyflavone. 

(iii) J·Methoxyflavone Co's g.} was thorouthly mixed with esces& 
of lltlhydrous aluminium chloride (l g.), aod t11e mixtnR was heated 
at 100• for 2 hours. The reaction mixture wa& lhcu treated with dilute 
hydrochloric acid, agd the dark coloured product was extracted with ether. 
The ethereal layer was bhakeu with dilute sodium hydroxide solution, amd 
the alkali11e layet acidified with dih•te hydrochloric acid. The precipitate 
when crystallised from alcohol, had m.p. 16g• and was ideDtiJied 1111 
3-bydro.xyflavooe. 

RO'II'.U. INS:I'J.TUU OJI Scu:Na, BoMa&Y. 
AND 

DBPARTNBNT OF CBIIIMICAL 'EtC'BJfOI.OGY, 
Ta& Um"'EIII:SlTY, BOJ.IIM'II'. 


