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group at position-7. The presence of methoxyls in 
positions 3’,4’,5’ were shown by KMnO, oxidation, 
when the trimethyl ether of gallic acid was obtained as 
one of the products. The structure is further confirmed 
by Y,fi’proton signals at 6. 6.8 in the NMR [S]. The 
NMR also showed a doublet at 6 6.3 (C-8 proton of ring 
A) showing that the 5,6,7 positions of ring are substituted. 
The position of the hydroxyl group at 5 and one methoxyl 
at 7 have already been fixed, the remaining one methoxyl 
group must therefore be in position 6. It is further proved 
by alkali degradation of the aglycone. Since there is only 
one hydroxyl group in position 5 in the aglycone, it is 
evident thatsugarmoietymustbelinkedwiththehydroxyl 
group at this position. That sugar rhamnose iu the glyco- 
side is in pyranose form has been proved by periodate 
oxidation when it consumed 2 mol of IO, per mole of 
the glycoside and produced 1 mol of HCOOH. The 
glycoside was hydrolysed by diastase but not by emulsin 
showing the presence of an a-linkage. Its structure is thus 
5-hydroxy~,7,~,~,5’-~nt~ethoxy~v~oneS-O-~-rha- 
mnopyranoside. 

The flavone C,,H,,Osmp 208”, d, 357, 262nm 
showed the presence of four phenolic hydroxyls and two 
methoxyls (Zeisei; IR peak at 2860cm-I). Spectral studies 
revealed the presence of one methoxyl group in position 

3 (AlCls-HCl); two free hydroxyls at 57 @Cl, and 
fused NAOAc} and the presence of free ~hydroxyl 
systeminpositions3’and4’(HsBO,-NaOAc).Thecolour 
reactions of the compound are in conformity with the 
presence of hydroxyls at positions 5,7,3’,4’ and one 
methoxyl at 3-position [6]. Alkali degradation experi- 
ment established the presence of a methoxyl at 6- 
position. It is therefore, quercetagetin JP-dimethyl ether 
which has been isolated earlier from Xanthium penysyl- 
vunicum. [7]. 
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Digitalis schischkinii (Ivan) ist eine der 10 in der 
Ttirkei wildwachsend vorkommenden Fingerhut-Arten. 
Die Bl&ter der Pflanzen wurden im August 1972 im 
Zigana-Berg (nordost Tiirkei) gesammelt. Nach der 
fraktionierten Extraktion des w&igen Bliitter-Extraktes 
mit Petrol SO-70”, CsH6 und Eta0 isolierten wir aus dem 
C,Hs-Extrakt 1 undausdem Et,O-Extrakt 4 Flavonoide, 
die mit ~~~dern QWert auf Polyamid-DC (MeOH) 
vou F, bis F, bexeichnet wurden. Durch UV-, IR-, 
NMR- und MS-Spektroskopie, sowie durch Vergleich 
mit authentischen Verbindungen wurden sie wie folgt 
ident%xiert: Luteolin, Dinatin, Apigeuin, Fectolinari- 
genin und ~M~hoxylu~o~. Die ersten 3 Verb~du~en 
sind schon frtiher aus verschiedenen Digitalis-Arten 
isoliert worden. Pectolinarigenin und 6-Methoxyluteolin 
wurden erstmals aus der Gattung Digitalis isoliert. 

Durch Polyamid-DC (MeOH) haben wir festgestellt, 
dal3 &r Petrol_-und C,H,-Extrakt insgesamt 10 Anthra- 
chinone enthielten. Da sich diese Farbstoffe von den 

* Mitt. 11 hber ‘Flavon und Anthrachinon-Farbstoffe der 
~~git~i~Arten~. 

Wurxel-Anthrachinon& der selben PIlanxe [l] nur 
xahlenm8Big unterscbeiden, haben wit sie nur chromato- 
graph&h mit HiBe von Tut-Verb~~ngen als folgende 
~th~c~onone identifixiert Zii, ~~topu~~ 
3-Methylquinixarin, CHydroxy-, J-Hydroxy-und 4,5- 
Dihydroxy-Digitolutein, Ziganein-l-methyl&her, Digi- 
tolutein, Digitopurpon-l-methyl&her und Digito- 
Emodin Thomas). 

ExPERIMEn 

4,!5 kg trockene Blgtter von D. sc~~~nii wurden wie &her 
beschrieben 121 extrahiert. Duroh SiO,-Dicksehicht- und 
Polyamid-S&le~-Chromatographie wurd& aus dem C,H,- 
Extrakt die Verbiudung F. turd aus dem Et&-Extrakt die 
Verbindungen F,, Fa. Fs i&d F4 in miner F&m isoliert. F, 
(5,7,~,~-T~~~~von, Luteeli@, dunkeIgelbe Kristalfe 
aus MeOH (26 mg), Sebmp. 329-335” (Lit. [3] 330-331”). F2 
(5,7,4’-Trihydroxyftavon Apigenin), heRgelbe Kristaile aus 
MeOH (42m& Sehmp. 350” (Lit. [3] 34&350”). Fs(5,7,3’,4’- 
Tetrahydroxy&nethoxy!Iavon, 6-Methoxyluteolin), langegelbe 
Nadeln aus MeOH (42 m& Sehmp. 272-274” (Lit. [4, S] 271- 
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273”, 264-2664, UV : (MeOH) 1, (log e) 253 (4.23). 272 (4.17). 
346 (4,30). IR: (KBr) Hydroxyl3410 cm-‘, Carbonyll662 cm-‘. 
NMR: (DMSOdd 6 = 3.74 (3H, s, C,-OMe), 6,56 (lH, s, 
C,-H), 6,67(lH,s,C,-H),6,90(lH,d, C,,-H),7,40(2H, m,C,,_,,- 
H), 13.04 (lH, s, Cs-OH). MS: m/e 316.0580 (lOOO%)(M+) [ber. 
fiir C,,H,,O,: 316,0582] 302 (8). 301(50), 299 (4), 298 (25), 297 
(2). 287, (2.5). 274 (2.5), 273 (28). 270 (4). 167 (6). 153 (2). 139 (13), 
137 (3.5). 135 (10). 1Omg Fq wurde in Me,CO mit Dimethyl- 
sulp&t ‘methy&&. W&e i(ristalle aus h&OH-H,0 (4 mg). 
Sohmu. 173-174” (Lit. r41 175-1764. MS: m/e 372.1207 (lOO”A 
(M + j[ber. ftlr &Hz&; (5,6,7,3’,4-Pentametho&lavo& : 372 
12081 342 (1,5), 341 (5,5), 326 (1). 314 (1). 313 (1,5),195 (1,5), 179 
(2). 168 (9. F, (5,7,4’-Trihydroxy-6methoxyflavon. Dinatin), 
hellgelbe Nadeln aus MeOH (102 mg)). Sohmp. 290-293” (Lit. 
[6] 291-292”). F&5,7-Dihydroxy-6,4’dimethoxyflavon, Pecto- 
linarigenin), dunkelgelbe Nadeln aus MeOH (42 mg). Schmp. 
216217” (Lit. [fl217a). UV: (MeOH) 1, (log 8) 276 (4,33), 331 
(4,39). IR: (KBr) Hydroxyl 34OOcm-‘, Carbonyl 1650 cm-‘. 
NMR: (DMSOdd 4= 3.77 (3H, s, C-OMe) 3,86 (3H, s, C- 
OMe), 6.63 (lH, s, C,-II), 6,86 (1H. s, C&l), 7.12 (2H, d, Cs,- 5,- 
II), 8.03 (2H, d, C,,_&), 13.00 (lH, s, C,-OH). MS: m/e 314, 
0789 (lOOn%) [ber. fiir C,,H,,O,: 314,0790] 300 (9), 299 

(56), 297 (4), 296 (32), 272 (2,5), 271 (25), 167 (5,5), 157 (1,5), 153 
(1.5). 139 (5). 135 (3,5), 133 (13). 132 (3). 

AnerkennungeltWir danken Herm Prof. Dr. R. H. Thomson 
filr die Aufnahme der 1OOMHz NMR- und hochaufgel6ste 
MS-Spektren. Ebenso danken wir den Herrn Professoren Dr. 
S. M. Kupchan und Dr. K. Fukui filr die uberlassung von 6- 
Methoxyluteolin. 
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From the aerial parts of Sideritis mugronensis Boja four 
previously known flavones have been isolated: 5- 
hydroxy-6,7,8,3’,4’-pentamethoxytlavone (S-O-desme- 
thylnobiletin) [l], 5-hydroxy-6,7,3’,4’-tetramethoxyfla- 
vone [2, 31, 5,3’-dihydroxy-6,7,8,4’-tetrgmethoxyilavone 
(gardenin D) [4-6] and 5,4’-dihydroxy-6,7,3’-trimethoxy- 
flavone (cirsilineol) [7, 81. A new natural flavone, 5,4’- 
dihydroxy-6,7,8,3’-tetramethoxyflavone, previously 
known as synthetic product [9, lo], is also present. 

EXPERIMENTAL 

Mps are uncorrected. 
Extraction ofjlavonoids. Air dried aerial parts of S. mugronensis 

(1 kg) were extracted with light petrol (bp 50-70”) for 90 hr in a 
Soxhlet. Column chromato&aphy on f&O, of this extract (40 8) 
yielded by elution with CHCl-MeOH I33:lj a mixture of 
havonoids (4 g). Repeated chromatographi of ihis mixture on 
SiO, (preparative TLC) using C,H,-EtOAc (9:l) and (3 :l) gave 
5-Odesmcthylnobiletin (1.5 g), 5-hydroxy-6,7,3’,4’-tetrameth- 
oxytlavone (7Omg), gardenin D (12Omg), cirsilineol (400mg) 
and 280 mg of the 5,4’dihydroxy-6,7,8,3’-tetramethoxytlavone. 

The previously known natural flavones were identified by mp, 
IR NMR UV and MS suectra and bv uhvsical and soectro- 
scopic da& of their acetyl -md methyl dc&atives. _ 

5,4’-Dihydroxy-6.7,8,3’-tetramethoxyflaoone. Mp 163.5-165” 
(lit mp [lo] 164-165”) (acetone-n-hexane). IR v”,t”: 3320, 3000, 

2940,2840,165Q1614 1580,1515,1485,1365,1280,1230,1200, 
1105, 1070. 1035, 1Ola 960, 920, 845, 750, 69Ocm-I. 
UV EC” nm (log E) 254 (4.16), 282 (4.19), 347 (4.35). eMc 
266 (4.27), 300 sh (4.00), 415 (4.52). e3 265 (4.17), 287 (4.24), 
300 sh (4.191 374 (4.40). ti!:‘3’“a 262 (4.161. 289 14.231 300 sh 
(4.21), 365 (4.39). tiMi (lEM& &&j-G: 3.67 3.94, 3.97, 
4.08 (s 3H 

id 
each. 6, 7-. 8-. 3’-OMel. 

$-I$, 7137 id,.! 
6.08 Is. 4’-OHI. 6.54 (s. 3-H). 

7.00 J 8 Hz 2 &‘2’-H),‘iSO (4.58 Hz aii2 Hz, 
6’-H) and 12.46 (s, 5-OH). MS (70 eV, direct inlet) m/e 374 IM+l. 
(Found: C, 61.13; H, 4.90. Calc for C,,H,,Oi: e 6O.k; i, 
4.85%). Diacetate. The flavonoid f6Omd in Ac.0 (1 ml\/Pv 
(0.5 ml) 24hr at room temp. Mp lil-155’ (accto&-&he&) 
(lit. [9] mp 149-150”) IR e: 3100,3020,29~2840,1760,1640, 
1600,1565,1510,1460,1410,1360,1275,1200,1170,1130,1100, 
1075, 1035, 1015, 1000, 965, 895, 875, 855, 760, 69Ocm-‘. UV 
AK” mn (log E) 235 (4.22), 268 (4.34), 316 (4.30). NMR (100 MHz, 
CDCl,) S: 2.31 (s, 3H, 4’-OAcl, 2.45 (s, 3H, 5-OAc), 3.87, 3.89, 
4.01, 4.07 (s, 3H each, 6-, 7-, 8; 3’-OCH,), 6.55 (s, 3-H), 7.12 
(d, J 9 Hz, S-H), 7.43 (d, J 2 Hz, 2’-H) and 7.46 (q, J 9 and 2 Hz, 
6’-H). MS (70 eV, direct inlet) m/e 458 (M+). (Found: C, 60.43; 
I-I, 5.00. Calc for’C,,H,,Oln: C 60.26: I-L 4.84x). Identical in 
all respects to syn&eti~ productcl [9, .lOj. TOG methylation 
yielded nobiletin mu 136-1379 IR W and NMR snectra 
identical with an authentic Sam&. 
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