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Aside from their interest a8 yellow pigments and
dyestuffas, and their widespread occurrence in plante, both as
such &nd a8 glucosides, the flavones possess & new and peculiar
interest dualtn their relationship to the anthocyanin pigments,
and especisally to the fect that the enthoeyenins are believed to
be derived from the flavones. This relationship is not quite
generally admitted. The way in which the anthoeyanins are
derived from the flavones is, however, by no mesne clear, since
& given anthogyanin may be either an isomer, & reduction product,
or an oxidation product of the flavone from which it is derived.
It would, at first thought, seem essy to decide this matter; but |
when we realize that the series of flavonme pigments is almost
dupliceted by the series of anthooyanins we will understand that
& givén anthoeyanin is sctually an isomer of one flavone, an
oxidation produet of another, and & reduction product of & third
yellow pigment. This pa:allsliam of composition ecompiled with
the fuct that almost no investigutione and very few observations
have been made upon the yellow e&nd red plgmente of the same
plant renders it impossible to determine, in our present stute of
knowledge, the exsct relationship of any anthoecyanin to the
flaevone from which it is derived. -

The parellel series of flavcnés end anthoeyanins

follow:



FLAVONES

ANTHOCYANINS

Chrysine C H O
15 10 4

Tecto Chryeine C__H O {GHEI

16 2 4

Acacelene G15H9G5[CEE]

Galangin clEHIODE
Methyl Ether C, H,0.(CH,)

Luteolin CygH, 06

Methyl Ether G15H906(035]

Lotoflavin clﬁﬂlﬂﬂﬁ

Feretin Glﬁﬂlﬂﬂﬁ

Keempherol clEHIDDE

Esempherid C, _H_O

155906 CHz)

Quercetin CygHq07
Rhamnetin CygHgOn(CHz)
Isorhamnetin Oy gHgOp( CHz)

Rhamnazin clEHBG?{GHE}E

Morin clﬁﬂlﬂﬂ?

Myricetin clEHmGEl

Pelargonidin CqgH,40g

Peonidin GlﬁﬂgﬁﬁfGHﬁl

Delphinidin CqgE;0y
Myrtillidin CypHgO7(CHz)
Ampelopsidin Cp,Hq0q(CHg)
Petunidin Cy,HqO,(CHz)

Malverdin CypHgO,(CHg)g
Qenidin cl?HED?EEHEJE



From the foregoing chart we see that pelargonidin
may be an oxidation product of chrysin, an isomer of apagahin
or galangin, or & reduction product of luteolin, lotoflavin ,
feretin or ksempherol. In the same way cyanidin may be consid-
_ered as an oxidation produet of apegenin, lotoflavin, feretin or
kaempherol, or & rediuction product of quercetin or morin; while
peonin, the mono methyl ether of eyanidin may bear the same
relationships to the mono methyl ethers of these yellow pigments,
respectively. In the same way delphinidin and its methyl ethers
may be produced in the plant by the oxidation of corresponding
flavone pigments with six oxygen atoms, by isomerization of
those with seven oxjygen atoms or by reduction of those with eight
oxygen atoms.

The fact that &1l of the anthocyanin pigments so far
jdentified contain & hydroxyl group in the flavonol position
might pdaaihly eliminate from consideration, especially with
raference to reduction, those flavones which are not flavonols.
This wonld leave for consideration only galangin and its @ methyl
ether, firetin, kaempherol and kaempherid, quercetin, rhamnetin,
isorhamnetin, rhamnazin, morin and myricetin,

. Wheldele and Baasettl here show that the red and
magente pigments of antirshinum majus are due to cyanidin while
they have isolated apegenin from an ivory white variety of the
same’ species. They consider this as evidence pointing toward
the fact that eyanidin is formed in the plant by the oxidation
of apegenin. On the other hand Coombes® holds that anthocysnins

1. Biochem. J., 7, p. 441; 8, 204
e 0. ¥e, 158, p. 872



can be formed by the reduction of flavones. While Urllstaattar5
and Evarast4 claim to have actually formed cyanidin by the
reduction of quercetin.

It was thought thut observing whiech of the flavones
have been identified as Qccurring with the known anthocyanins
in & large number of cases and noting the relationship whieh
exiets betﬁeen these flavonee and anthocyanins some idea might
be obtained of the true relationship between flavones and
anthoeyanins. It was with this purpose in mind that thiﬁ thesis
was undertaken.

The work here presented consists of two parts:

I. 4 compilation of the instances in which quercetin
and its glucosides, quercitrin, rutin, and isoguercitrin &are
reported.

' IT. A limited emount of experimental work upon the

isolation of quercetin from omions.

O, 8its Bei., Ak. Wise., 1914, p. 769,
4, Proec. Roy. Soec., 20, p. 2b61.



The Cceurrence of Quercetin and its Glucosides
in Plants, as Eaﬁnrtaﬁ in Chemical

Literature.

The following 1list of the occurrence of quercetin

and its glucosidee in plants is compiled from Wehmer, Die

Pflanzinstoffe. It probably contains by far the greater

number of ceses in which quercetin hae been reported. 1In &
number of cases it is very possible that the presence of
quercetin has not been definitely established and that some
other flavone, or flavones, has been reported as quercetin.
However, the list should serve as & guide,not only to the dis-
tribution of quercetin end its glucosides in plents, but also

as to the parts of the plants in which they occur.



L1 F

Bulb = Allium cepsa (onion)
Perkin & E;nnml. Chem. News., 74, p.96 (1896)

Bark - Quercus tinetorias, with glucoside quercitrin
Chevreul, Journ. Chim. Med., 6, p. 58.
Brandt, - Areh. Fharm., 21, p. 2b.
Pruseer,- Jr. de Pharm., 1844, p, 191, 249.
Balle? ™ .E.IIII- mlamw, 5?’. PI 101; EE,PI].E'E; 112,P195l
Rigeud, -Ann. Chem., 90, p. 283.
Hlasewetz and Pfaundler,-inn. Chem., 127,p.36.
Zwenger and Dronke, Ann. Chem., 123, p. 145.

Suppl. 1862. I, p. 267. -
Ruahl&%g,— 8. Ber. Weiner Acad. Math.phys. 33,p.565,
. Ds 40.

Loewe,- Z.analyt. Chem., 14, p. 233; 21, p. 128,
Liebermann end Hamburger,- Ber., 12, 1178.
Liebermann,- Ber., 17, p. 1680,
Schunck,- Jr. Chem, Soc., 53,264; Chem News, 37,p.60.
Hﬂiﬁig,— Hﬂmtﬂh- f- {}hﬁm-, 14, PI 551
Wachs, - Dissert. Dorpat, 1893,
Soxhlet,- Chem. Ztg., 1890, p. 1345.

Leaves-
Rumex obtusifolius
Perkin,- J. Chem. Soc., 71, p. 1194,
Herd -
Polygonum persicaria
Horst,-Chem. Ztg., 25,1066,
Flowers
Delphinium Zoli.
Perkin and Pilgium,-Proc. Chem. Soc., 1897/98,p.55;
Jr. Chem. Soc., 73,p. 267,
Ehizoma
Podophyllum peltatum
Dunstun sand Henry., Jr. Chem. Sce., 73,p. 209; Froc.
Chem. Soec., 1897/98,p.42.
Flowars
Cherianthus Cheiril
Perkin and Hummel,-Chem. News, 74,p. 278; Jr. Chem.3occ.,
66, p. 1566,
Flowers

Crataegus Oxycantha
Perkin and Hummel,~-Chem. News., 74,p.278.



Bark - Pirus Malus
Rochleder,- 3.B. Wien. Aced., 53.p. 476; 55,p.20; 56,p.
140; Journ. prakt. Chem., 98,p. 20b.

Leaves-
Prunue Cerssusg
Rochleder,-3.-B.Wien Acad., 6593;61,19; Ber., 3238,

Catechu
Acacie Catechu=-
La‘ﬂwa‘-z'- Anal. Chem., 13, P 113; 12-,]_:" 127; Jr. Prakt.
Chem., 105,75,
Etti,- Ber., 1881, p.2266; Monatsh.f. Chem., 2, 047;
Ann. Chem, 186,p+5E7.

Leaves-
Haemetoxylon campechianum
Perkin,- Proc. Chem. Scc., 16, p.45; Jr. Chem. Soc.,
7T, p. 426,

Seeds -
Trifolium repens.
Schulze end Boshard,- Zphynol. Chem., 9, p. 420,

Leaves=-
Brythroxylon Coca
BEijkman,- Tijdschr. Pharm. 1887; Arm. Jard. Bot.
Buitenzorg; 7, p. 225.
Hesse,- Joutn. prakt. Chem., 174, p. 401,

Herb - :
Rute graveolen
Kuemmell,- Arch. Pharm., 31, p. 166,

Leaves-
Ailenthus glandulosa
Perkin and Wood,- Proc. Chem. 30c., 193,p.1l04,

Leaves-
Coraira myrtifolia
Perkin,-rroc¢. Chem. Soe., 16, p. 45; Jr. Chem. Soc.,
77,424,

Feart wood=-
Fhus cotinus
r Bolley,~-3chweiz Polytechn.Zts.,9,p.22;
| Roohleder,~3.-B. Wien.Acad., 53,p.369.

Leeves - Rhus lMelopuim
Perkin,~-Proc. Chem. Soc., 16, p.46; Jr. Chem.30c.,77,427.

Lesves =
Aesculus Hippocastanum.
Wachs,-Dissert. Dofpat., 1B93.
Zwenger,-Ann. Chem., 90, p. 63.




Flowers = ' !
Rochleder,- S.-B.Wien. Aéad., 13, p. 169; 16,p.1;
23, p. 36b; 40,p.37; 46,p.676; 48,p.236.

Seeds - ;
3tillesen; Chem. Ztg., 23, p. 497.

Fruit -
Rhamnus infectoria
Perkin, Geldard,-Jr. Chem. Soc., 67, p. 490;

Chem. Hews., 71, p. 240,
Lefort,-dr. Pharm.,(4) 4, 420; C.r.,63, p. 840-1081;
67,p.043. '

Perkin,Martin,-Jr. Chem. So0c¢., 71, p. 818; 75,p.278.

Fruit -
Rhamnus cathartica
Waljasko and Krasowski,-Jr. russ phys.-Chem. Ges., 40,
P 15':'2; 4:0,1'0151[]«

Leaves -
Vitis vinifera
Neubsuer,~%. esnalyt. Chem., 12, Pp. 46; Landw. Versuchst.,
16, p. 427.

Fruit -
Muntz end Laine,-Monit. scient., 80, p. 22l.

Flowars -
Hibiscus Sabdariffs
Perkin, -Jr. Chem. Soc., 96,p. 1855, 75,p.B256.

Flowers -
Gossypium herbaceum
Perkin,-Jr. Chem. Secec., 95,p. 21El.

Leaves -
Thes chinensis
Hlasiwetz and Malin,-S.-Ber.Wiener Acad., 55, p. 19.

Herb =
Viola triceoler
Maudelin,-Areh., Pharm., 220,p. 378; Dissert. Dorpat,
1861 Griffiths &nd Conrad,-Chem. News, 49, Dp.
146; 50, p. 102; Dismoulieres-Jr. Pharm, Chim.,
19,p. 121; Dragendorff,-S.-Ber. Naturf. Ges.
Dorpat, 6, p. 77

Pruits - =
Hipphae Rhamnoids
Bolley,-Dingl. Polyt. Journ., 162,p. 143.




e

9
Rindg =
0lea glaundulifera
Dymock ,Warden and Hooper ,-Pharmacographic indica,II,
PeoT%.
Herd -
Lippia duleis
Podwissotzki,- Pharm. z.f. Ruszl., 1862,p.902; Maisch,1865.
(ayris compresse
Perkin,- Jr. Chem. Soc., 97, P. 17763 Proc. Chem. S0cC.,
1'?’ p’l Bq!
Leaves -
Prunug serotine
Power and Moore,- Jr. Chem. Soec., 97, Pp- 1099.
Leaves -
Eugenia Chegueu
Cgapek,- Biochemic,II.p.bl8.
Fruits -
Cornus mas
Czapek, - Bioghemic II,D. 617.
Entire
Plant -
Pedum palustre
Rochleder, = S.- Ber. Wien. Acad., 53, p. 369.
Leaves -
Arctogtaphylos Uva Ursi
Perkin,-Proc. Chem. Soc., 16, p. 45} Jr. Chem. Soe. 77,
Pl 424.
Herd -
Callima vulgaris
Perkin and llewbury,- Proc. Chem. Soc., 16, p. 179:
Flowers=-
Thespesia Lampas
Perkin,- Nr. 2653, p. 82l.
Flowers-

Prifolium incernatum
Rogerson, - Jr. Chem. Soc., 97, P-. 1004.



Leaves

Rinds

Rinds

Hinds

Lesves =

Flowering
Buds

10
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Salix fragilis
Johansen, _ lir.,p. 2B62.

Juglan suleats
Smith, _ Amer. J#, Fhar., 51, p. 118

Carya poruna
Smiti,- Amey., Jr. Pharm., 51, p. 1ll8.
!

QueTen® tinetorio
Cheureul, <Journ. Chim. Med., 6, p. 168.
Brendt, ZXridb. Pharm., 21, p. 2B.
Preisser, Jr. de Pharm., 1844,p.191 and 249,
Bolley, _ Bun. Chem., 37, p. 101; 62,p. 136;112,p.96.
Rigend, Am. Chem., 90,p.283.
Hlosiwe®tz snd Pfoundler, Amn. Chem., 127, p. 362.
Zwenger and Dronke, Ann. Chem., 123, p. 145;
Supple, 1, D 207, .
Roehleder, S. Ber. Wiener Acad.Math.- phys. Cl.,
« 33, p. 566; bb,p.40
Lowe, Z. @analyt. Chem., 14, p. 235; 21, p. 128.
Liebermann snd Hamburger,- Ber. Chem. Ges., 12, p.1178.
Liebermann,ibid.,- 17, p. 1680.
Sehimek,-Journ. Chem. 3o0c., 53, p. 864; Chem. Soc.,
63,p. 264; Chem. News, 57, p. 60.
Herzig,- Monatsh.f.Chem., 14, p. 53.
Wachs, -
Dissert. Dorpat, 16893,
Rupe,=- Naturliche Farlstoffe Bramschweig,l1900,p.32.

Humnlus Lupulus
Wegner,- Jahresber.f, Chem., 1659,p.580.

Adonis verualis
Podwysasotzky,~ nach Drogendorff,
Heilpflanzen 229 cit.

Capparis spinosa :
Heasiwetsz,- Ann. Chem., 96,p.123;
Herzig,-Monateh.f.Chem., 6, p. B63;
Foerster,~- Ber.Chem.Ges., 15, p. 214



Flowars

Flowers

Petals

Petals

Leaves

Herd

Leaves

Leaves

Flowers

Buds

Seeds

Wechs,-Dissert. Dorpat,1893;
Schuneck, -Journ. Chem. Soec., 67, p. 30.

Cratgegus Oxyaeantha
Perkin and Hummel,-Chem. lews, 74,p.278

Crafaegus momgyna
Wittetein,-Wittst. Viertel jahrschr. prakt.Pharm.,
8,p.83; 2,p.402.

Rosa centifolie

Du Menil,-Arch. Fharm., 15, p. 3B2,
Senier,-Pharm. Jr. Trans.,(3) 7,p.650.
Enz,-Viertel jahrschr. pr.Pharm., 16,p.53.

Rosa Gallica
Rorhleder;_  Repert.Pharm. 16.p. 1736.

Erythroxylon Cooca
Ejikman, -Nederl,Tyoschr.Pharm.,1887.

Ruta graveolens
Nischo,-Pharmac. Post., 29,p.333.
Sehmidt,-Apoth.-Ztg., 16,p.357.

Pleurostylia Wightii
Greshoff,-Ber. Fharm. Ges.,%,p.214.

Aeseulus Hippocastauum

Rochleder,=3.=Ber. Wiener Acad. Math.-phys.Cl.,33,
p.366.
Wechs,=Digeert.Dorpat.1693,

- Zwenger,=Ann.Chem.,90,p.63.

Hoochleder,-S.-Ber.Wiener Acad. Math,-Phys.,1852.
Dez: 1863,Jan.13,p.169; 16,p.1; 33,p.565.

3sme as under leaves.

Roehleder,~ 1858.
Wechs,-Dissert.Dorpat,1693.

11



Hinds =~

Leaves=

el

Leaveg=

Leaves-
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Ceanothus americanus
Buehuer,-Hellpflcuzen 414

Vitis vinifera
Neubauer,-z. analyt.Chem., 12,p.46; Lendw.Versuchst.,
16,p.427.

Thea chinensis
Hlosiwetz and Malin,-S.-Ber. Wiener Acad., 5B, p.l9.
Hamminga,-Mededel & Lands Ploutent.,46,

Prangos pabulorio
van Rijin,-Glykoside,1900,p.383.

Fraxinus excelsior
Gintl and Remitzer,-Monatsh.f.Chem., 3,p.745.
Gintl,~-S.=-Ber.Wien.Acad.Math.naturw.,57,p.709; 59,p.51



Herb =

Flowers

ISOQUERCITRIN

— — e — — e m— — —

Ruta groveolens

After Wiseho,-FPharmec.Post.,29,p.333.
Sﬂhmiﬁt » -J.pbth N -E‘ts -1B‘P 087 .

Gosaypium herbaceum
Perkin,-p.Chem.30¢.,95,p.2181

.

13



Herbh =

RUTI N - REFERENCES

Fegopyrum tatariocum
Sohunck,-Chem.llewsa, b7,p.60
Chem. Gaz.,l8589,p.303,.

Plowering

Buds

Cepparis spinosa
Hochleder and Hlasiwetg,-Am. Chem., B2,p.197.

Jr. prakt. Chem.,56,p.96.

S«=Ber.Wiener Acsd.lMath.-phys.1852, Jan.
Zwenger and Dronke,-Am. Chem., 123,p.1456.
Hlasiwetz,=Ann. Chem.,%96,p.123.
Schmidt,-Arch.Fharm., 246,p.214.
Sehunck,=Journ. Chem. Soe., 67, p. 30.
Schmidt,~-Arch. Pharm., 242,p.210
Brauns,-ibid., 242,p.666 snd b47.

Sedum purpurascens
Mylins,=Arch.Fharm.,2801,p.97.
Oben &nd Wagner,-D.Med. Ztg., 18685, p.99

Flowering

Buds

Herd -

Flowers

Lesavas

Sophora japonica
3chmidt,=-Arch.Pharm., 242,p.210.
Brauns,-ibid.,242,p.547.

Wel jaschko,-ibid., 242,p.225.
Sﬂhurlﬂk.-:]ﬂurn- Ghﬂm- Sﬂﬂi 1 E‘?'PIEG

Huta gaveolens

Weiss,~-Fharm. Centralbl.lr.,57,p.903.
Hlaaiwgts.-&nn.cham. 96,p.121.,

Borntr ger,-Ann. Chem., Ea,p.ﬂﬁﬁa
Scehmidt,-Arch.Pharm., 242,p.210.
Waliaschko,-Areh.FPherm.,2428,p.286.
Schuneck,-Journ.Chem.30c., 67,p.30.

Vicla triocolor
Sehmidt ¥ -Arﬂh-?h&rﬂl. ¥ 246 .pa214 ]
Mnderlich,-ibid.,246,p.224.

Globularia alypum and G. vulgaris
Wunderlich, -Arch.Pharm., 246,p.256,

14



Osyris compressa
Perkin,-Jr. Chem. Soc., 97,p.1776;
rr_ﬂ.a't. Chem. a_.ﬂu'lt 17 ,,F.B'h



EXPERIMENZAL .
Extraction- _

The dried outer scales of yellow onions(Allium cepa)
were pleced ip a large jar and covered with ether. The stopper
of the container was sealed with wax to prevent evaporation,
and the extraction was allowed to proceed for about two weeks.
The ether washed out dust and soil particles. It extracted a
gonsidersble quantity of fatty and wexy material and some yellow
pigment. A portion of this extract, from which the ether was
gvaporated was partitioned between amye alecohol and water. The
pigment went quantitatively into the amyl alcohol layer, indiecat-
ing the sbsence of glucosides.

‘L Becond ether extract was made in the same way.
This like the first, consisted principelly of fatty and waxy
material with some yellow, non glucosidal, pigment.

For convenience in handling and extracting, the
scales, which had already been treated twice with ether, Were
packed into a lerge eylindrical percolator. They were now
covered with 96 per cent alcohui and allowed to stand about
two weeks. The alcohol was then drawn off and eveporated to &
smaell volume. A large gquentity of yellow, non glucosidal pigment ,
quercetin, seperated out, contaminated with mach smaller quan-
tities of fat, waxes and other impurities than had baaﬁ the ether
extracts. A second extraction with 95 per cent alcohol was
made in the same way, with similar results.

Aleohol of BO per cent strength was next used for
extracting, followed by an extraection with 50 per cent methyl

alcohol. When these extrectas were partitioned between amyl
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aleohol and water, &8 before & considereble quantity of the
pigment remeined in the aqueous layer indicating the presence
of glucosidal yellow pigments. The methyl al&ohal axtract was
lost during the process of purification.

The lest extraction was mede with acetone. The

geales still retained & slight yellow color.

Purification -

The solid residnes obtained from the ether &nd al=-
goholic extracts were washed with distilled weter until the
washings sheken up with amyl alecohol no longer showed the
presence of'a glucoside, all the color going into the amyl
glcohol.

Eech residue, separately, was now dissolved in al-
cohol under & reflux condenser, and filtered while warm into
1000ce of ether. Separstion into an aqueous layer and an ether
aleohol layer tock plaece and another 1000ce of ether was &dded.
The ether slcohol layer wae now washed with distilled water
until the washings were colorless. The washings were saved and
evaporated to dryness.

The ether alcohol selution wes next washed with 10
per cent potassium hydroxide solution. All of the color went
into the alkaline solution and the pigment was precipitated
out by the addition of dilute hydrochloric scid. This was
fairly pure quercetin and would serve for the formation of
derivativea. The gquercetin was identified by the formation

of scetyl and benzoyl derivaties.
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The quercetin was further purified by crystallization
as follows: It was dissolved in alcohol by the aid of heat and
filtered. Water wes then added until a prséipit&ta began to
form; then alcohol was added in just sufficient quantity to
dissolve tﬁe precipitate, when it was allowed to stand to

crystallize. Fine yellow crystals were obbtained in this way.
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Bolley, P. A. " 184l.
Jeber dan golben Farbstoffe der
Quercitronrinde.

Ann., 37, p. 101.
An sccount of the extration purification and properties.

Rig sud, L. 16864 .

Ueber das Cuercitrins.
m.’, gﬂi P‘-l' ] EBE

A brief history of gquercitrin giving properties end results
of elementary analysis.

Hlasiwetz, H. 1886.

Usber Quercitrin und Rutinsaeure.
ANl , HE, P 123.

An analysie of quercitrin from Capperis §pincsa, also of
"Rutinsaeure".

Bolley, F. 1861.

, Parbsloff des Sanddorns
Jehresber ueber Forts.Chem.,(1861) p.708.

Guercetin identified in the pigment of Hippophae rhaemnoides.

Hlasiwetz and Pfaundler 1864.

Guereitrin :
Jahresber ueber Forts. Chem.,(1864)p. 564.

Results of analysis of quercetin and gquercitrin, alse com-
pounds with sodium and zing.

P - -
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Roghleder,d. 1867.

Quercetin und Quereitrin
Jahresher. ueber Forts.Chem.(1B67) p.73l.

Analysis of pigments from horse chestnut,alée from bark of
the apple tree.

N

Giuth,W,. 1868.

3 Eschen-blaetter.
Johresber .ueber Forts.Chem.,(1868),p.800.

Quercetin obteined from the lead scetate precipitéte of the
agueous extrmect of Fraxinus excelsior L. No Quercifrin
obtained.

Wegner, Rud. 18735,

Uber das Vorkommen des gquercitrins im
Sumach

Chemigches Jentral-Blatt., 44, p. 586,

An sccount of the yellow pigments obtained from various specles
of Sumach, which seemed identiecsl with Quercetrin.

Lowe,Jule ' 1873.

Uber das Vorkommen des Querceting und
Quercitrine im Catechu und 3Sumach.

Chemisches Central-Blatt.,44,p.536,
Outline of method of isolation of guerectin.
Liebermann, C. and Hamburger,S. 1879.

Ueber die Formel des guercitrins und
des Quercetins.

Berichte Der Deutschen Chemigchen Gesellschaft.,
12.1,p.1178.

Results of formulas obtained by various observers, for Quercetin
and Quercitrin with their compounds.

- - oms
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Liebermann, C. and Hoermann,Q. 1879.

Ueber die Parbstoffe und den Glycosidzucker der
Gelbeeren =

Ann., 198.p. 299.

A chemical study of the glucoside, &8 to isolation, properties,
anelyeis &nd structure of rhamnetin.

Foerster,P. 1882
Zur Identitatsfrage der Farbsftoffe der chinesesehin
Gelbbeeren, der Kapern und der Faute mit dem gquercitrin
und guercetin.
Berliner Chemische Berichte,lb.p.21l4.

A brief method of extraction and erystallization of gquercetin
end quercitrin from Sophora japonica.

Herzig,d. 18856

Studien uber Quercetin und seine
| Derivate.(II Abhandlung.)

Monatschefte fur Chemie,6,p.863,

An sceount of the identification of Quercetin and its
derivatives.

e

Herzig,de. 1888

Studien uber Quercetin und seine
Derivate (III Abhandlung)

Monstschefte fur Chemie,9,p.537

An snalysis of the lolecular size-of Quercetin

- mm = ==

H’Brﬂig, Je 1894,

Studien uber Quercetin und seine
Derivate.(X Abhandlung)

Monatschefte fﬂr Chemie, 165,p.688.

Discussion of some gquercetin derivetives,fisetin,rhamnetin,efc.
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Results of investigation of reaction of quercetin and fisetin
with Sulphurie, hydrochlorie, hydrochromiec and hydriodie acids.

Perkin,A.G. and Hummel,J.Jd. 1896.

Oceurrence of Quercetin in Outer Skins of Bulb
of the Onion (Allium ceps.)

Journal Chemical Society,69,p.1295.

A brief history of early uses of onion skins end method of
extraction of the colouring matter.

Perkin,A.G. 1897,

The yellew Colouring Prineciples of
Various Tannin Matters.

Journal Chemieal Society,7l,p.113l.

A diseussion of the uses in the tanning industry, and method
of extraction for investigation.

Dunstan,li.R. and Henry,T.A. 1898,

Constituents of Indian and American
Podophyllum. (P. emodi. and P. peltatum.)

L

Chem. 30a. Jr., Tr., 78,p. 219.

| Method and results obtained from enalysis of Indien and
fmericen Podophyllum. ;

Perkin,A.G. 1900,

Yellow Colouring Principles in Various
Tennin Matters.

Journal Chemiesl Society,77,p.424.

Tsolation end formetion of compound of Quercetin..from
Arctostaphylos uve ursi(Bearberry.)
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Perkin,A.G. and PhipFB.S. 1901.
Fotes on some Natural Colouring Matters.
Journal Chemicel Soeiety,85,p.b6.

in sccount of the yellow colouring matter obtained from the
flowers of Prunus spinoss, and some compounds formed therefrom.

Kostaneocki, St. V.,Lampe.V. end Tambor,dJ. 19b4.
Synthese des Quercetins
Berichte Der Deutschen Chemischen
Gesellschaft, 37.II.p. 1402,

FPormula for gquercetin established by its synthesis.

Kostanecki, 3t. v. and Tambor,J. 1904,

Versuche zur Synthese Gelber
Pflanzenfarbstoffe.

Barichte Dor Deutschen Chemischen
Gegellschaft,37,l.p.792.

Synthesis of flavones from o=-oxychalkon.

Nierenstein,l. !
Wheldele,luriel 1911.

Reitrag sur Kemitins der Anthocyenine.
Uber ein enthocyanin-artiges Oxydations-
produkt des Quercetins.

Berichte Der Deutschen Chemischen Gesellschaft, 44,111,
p. 5487,

Oxidation of quercetin to quercitrin by means of chromic
acid mixture. Properties of the resulting product given.
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