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presence de mlthyl-3 quercetme chez Ophtoglossum vulgatum *, 0 luwtat7ccum, 0 reticula- 

turn’ (Ophloglossacees) et chez Poly~~hum aculeatum’ (Aspldlacees) 

EXPERIMENTALE 

30 g de frondes seches d 4 cpl~nru,r~ ~lrrde (recoltee5 d la < ombe d Ire reserve dea B‘lugea-74 FrdnLLJ son t hyd- 
rolysees pdr frdctlons de 3 g, par HCI 2 N pendant 40 mm au bam-mdrle bomlldnt Le, flavoroldes sont evtrdlts 

par Et,O, apres evaporation spontdnee du solvent le resldu Havomque est dlssous dans Hz0 botnlldnte et Imme- 
dldtement filtre sur creuset, ptns place en chdmbre frolde Le preclplte d’aglycones flavomques est solublhse ddna 
un volume mammal de MeOH puts pldcc d Id pdrtle superleure dune colonne de polyamide (Machereq Ndgel 

SC 6) dont I’elutlon est obtenue par du C,H, progresslvement enrich1 en MeCOFt puns MeOH’ L,c CCM de 
potydmlde (MN DC I1 solvdnt C,H,-MeC OEt MtOH 6 1 3) de\ IO frdctlon< colle~ttc\ montre Id prescncc 
ddnv In frdctlon 4 d’un composL dl_ t~uorescenLe vlokite Apr~s purlficdtiolls pdr chrOmdtogrdphlc %II pdpu 

(AcOH 60”“) et sur colonne de polydmlde, tnviron IO mg d’un composL /dune citron sont obtenu\ fluore5ccnLe 
vlolette R, CP Whdtmdn No I BAW 0 XX TBA 0 79 AcOH IS”,, 0 15 AcOH 6O”,, 0 63 CV f,,,, UeOH 
256 (268),‘(292) 359 nm, AlCl,, 275 (304) 332,418 nm, AlCl?/HCI 26X 300 (167) 406 nm NdOAi 266 (103). 
(322). 386 nm. NaOAc/H,BO,. 260. (105) 377 nm NaOMe 272 126.405 nm 

Si4 Prmepdux plcs &es in \dlcir ,rr (J d 316 (IOO”,,) 301 (4) 2% (IX) 2X7 (16) 273 (16) 203 (IO) 157 (20) 
137 (16), 131 (Y), 108 (6), 69 (12) 

RMW m (CD,),CO (60 MC) depldLements chlmlques en ppm (echelle n) pdr rapport du TMS 7 72 (J 2 5 
HI IH) 757(J25etX5Hr IH) 7Ol(JX5H7 IH) 648(125H~ IH) 626(J25Hr IH) 7Xh(3H) 

’ MARKHAM K R MABRI T J et VOIRIN, B (1969) Phvfocl~rnlrctr L 8, 469 
’ War L~\%PR~R E (1970) These lJni\el,lte Heidelberg Allcmagne 

BIFLAVONYLS FROM DRUPES OF RHUS SUCCEDANE4 

FA-CHING CHF~, YLIH-MEEI LIN and CHI-MPX LIANG 

Chemistry Rtsedrch Center hJ‘lt,ondl Tdlwdn Unlversltj Tapped 107 Tdiwdn Repubhc of Chin,1 

Key Word Index- -Rhuc ruccedurw AndcdrdldLede lblfldvones amentofdvone. hmoklflavonc 

Plant Rhur succrdarzea L Source Fukuoka Prefecture, Japan llsrs Jdpdn wax from 
the fruits Preuzous work Fustm nnd fisetm from heartwoods’ dnd rholfolm from leaves ’ 
Ellaglc dcld3 and fatty acids 4 from seeds No work on blflavones has been reported on 
either this or sister species * 

Preserlt worh The coarsely powdered and defdtted drupes (98 4 kg) were completely 
exhausted with 9.5”/, EtOH (1080 I ) The EtOH extract wds concentrdted UI L(ICLIO yleldmg 
crude yellow pigments I and II which were formerly ndmed as rhusnetm and rhusnm, each 
CII 0 26”:) yleld5 Further concentration ylelded crude yellow pigment III. UI 2’JC, ndmed 
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as rhusflavanone’j These materials were prepared by one of us (F C C ) some 30 years ago’ 
Recently two optically active blflavone, hmoklflavone and amentoflavone were Isolated 
from pigments I and II respectively 

Pigment I was subjected to preparative TLC on silica gel (benzene-pyndme-formic 
acid, 20 5 1) as developing solvent system, R, 0 37), yleldmg yellow compound A, m p 
> 330”. [xl;’ -6” (48 mg/l ml pyndme), C30H18010 It gave a orange-red colour m Mg- 
HCl test and a brown one with alcoholic FeCl, The IR spectra possessed a broad hy- 
droxyl absorption at 3400 cm- ’ and carbonyl bands at 1655 and 1650 cm-’ The UV spec- 
tra were snmlar to that of aplgemn, and the maxlma showed bathochromlc shift on addl- 
tlon of NaOAc or m the presence of AlCl, mdlcatmg the presence of OH m 7, 4’ and 5 
(or 3) posltlons’ Acetylatlon of compound A with pyndme-Ac,O gave a pentaacetate (A,), 
mp 260” Methylatlon with Me, SO, gave a pentamethylether (A,,), mp 265-267”, 
C,SHzsO,o M’ 608 The NMR spectra of compound A, A, and A,, showed five OH 
groups and 13 aromatlc protons m compound A and indicated that compound A was a 
blflavone with an ether-linkage Two of the five hydroxy protons showed as singlets at the 
most down-field, 6 13 4 (s) and 6 13 l(s), mdlcatmg the two chelatmg OH groups at 5- and 
5”-posltlons Eight of the thirteen aromatic protons appeared as two sets of A2B, pattern, 
68 12(d, J9 Hz, 2H), 67 16 (d, J9 Hz, 2H), and 6806 (d, J8Hz, 2H), 6706 (d. J 8 Hz, 
2H) Two of them appeared as me&-coupled doublets (J 2 Hz) at 6 6 70 (1H) and 6 6 43 
(lH), which were assigned to C-8 and C-6 protons respectively The remammg three aro- 
matic protons showed as singlets at 6 6 93 (2H) and 6 6 83 (1H) which were assigned to 
C-3, C-3” and C-8” (or C-6”) protons respectively The above evidence suggested that the 
structure of compound A was composed of two aplgenm umts Jomed by a C-O-C hnkage 
as 4’-O-6” (hmoklflavone), 4’-O-8”, 7-O-6” or 7-O-8” The paramagnetlc induced shifts of 
compound A due to addition of Eu(FOD),~ showed that the linkage must be at C-6”, e g 
hmohflavone, which was confirmed by comparison with authentic hmoluflavone, its 
pentaacetate and pentamethylether (TLC, IR, NMR) 

Pigment II was recrystallized repeatedly from EtOH and MeOH to yield a yellow crys- 
talline compound B, m p 254-257” (resolidified at 274”), [a]$’ + 5 4” (48 mg/l ml pyn- 
dme), C30H18010, M+ 538 It gave an orange-red colour m Mg-HCl test, and a brown one 
with alcoholic FeCl, The IR absorption appeared at 3300 (hydroxyl groups), 1650 (con- 
Jugated y-pyrone), 1600,1575 and 1500 cm- 1 (C6H6 ring), and 830 cm- ’ (p-substituted) Its 
UV absorption maxima m MeOH were very similar to those of aplgemn and they showed 
the characterlstlc bathochronuc shift on addltlon of NaOAc or AlCl, Acetylatlon of com- 
pound B afforded a hexaacetate (B,), m p 251-252”, C42H30016r M+ 790 Methylatlon 
of compound B gave a hexamethylether (B,,), m p 230-231 5”, C36H30010, M+ 622 The 
NMR spectra of compound B, B, and B,, showed SIX OH groups and twelve aromatic 
protons m compound B, mdlcatmg that compound B was a blflavone with a C-C 
linkage Two of the six hydroxyl protons showed as singlets at the most down-field, 

6 &EN, F C , LIN, Y M , et al, presented to the 40th Anmversary Year Meetmg of the Chmese Chemical Society, 
Tdlpel 21 October 1972 Abstracts p 57 

7 This mvestlgation wds carried out at the Department of Applied Chemistry Tdman Technical College Tdman, 
194G-43 We are Indebted to late Professor I Sakuma, Professor I Momose. Messrs Wen Chung-san and 
LI An-chin for their cooperation m gettmg the plant materlal, extractron and evaporation of the pigments 

8 JURD. L (1962) m The Chemrstry of Flauonotd Compounds (GEISSMAN, T A, ed ), p 107, Pergamon Press, 
Oxford 

’ OKIGAWA, M , KAWANG, N , RAHMAN, W and DHAR, M M (1972) Tetrahedron Letters 4125 
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6 13 17 and 6 13 03, mdlcatmg the two chelating OH groups at 5 and 5”-posltlons Four of 
the 12 aromatlc protons appeared as a set of AZB, pattern 6 7 73 (d, J 9 Hz. 2H) and 
6 6 88 (d J 9 Hz, 2H) mdlcatmg H-2”, H-6” ’ H-3” ’ and H-5” ’ III rmg E The signals at 
6 8 17 (m, 2H) and 6 7 30 (d, J 9 Hz, 1 H) were asslgned to H-2’ H-6’ and H-5’ m rmg B The 
metu coupled doublets at 6 6 33 (J 2 Hz, 1H) and 6 6 62 (J 2 Hz 1 H) were attributed to the 

H-6 and H-8 The three singlets at 6 6 90 (1 H), 6 6 95 (1 H) and 6 6 58 (1 H) mdlcatmg the 
uncoupling protons of H-3. H-3” and H-6” (or H-8”) These ddtd were consistent with 
two flavone umts with one linked to the other from C-i of rmg B to either C-8” (eq 
amentoflavone) or C-6” of phloroglucmol rm g D The compound B wds confirmed ds 
amentofldvone by comparison with duthentic amentoflavone Itc hexnacetate and hexd- 
methylether (TLC, IR NMR and MS) 

(A) Hlnokiflovone (8) Amentoflovone 

AcXllow/edyr,flrnC(- The duthors wish to expres? theu grdtLfu1 thdnks to Professor N Kdwano fat generous gift 
of authentic specimens copses of NMR spectra and helpful suggestlons to Professors W C Lm C H Yang 
T M Hseu and L C Lm for NMR UV, IR dnd MS, to Professor T S Shah for genernl ttchmcal dsslatdnce 
This work wdb supported by tht NJtlondl Council on Suenu Development J\ the re<eCjlch project CRC-6204 

of Chemistrk Research Center Ndtlondi TJlWdn Unlvcr\lty 

FLAVONOL GLYCOSIDES OF AMSOWIA CILIATA 

LOWELL E URBATSCH and TOM J MARR? 

The Cell Rtsearch lnctltute dnd Depdrtment of Botany, The IJnr\erul) of 
Texds at 4urtm Austm TX i8i12 L S 2 

Seven Aavonold glycosldes (no aglycones) were detected m An~\onrcz c&zrn Walt tnclud- 
mg two new natural products, tdmdrlxetm 3-0-drdbmoslde (1) and tdmdrlxetin 3-O-gdldc- 
toslde (2) The five previously known constituents dre lsorhdmnetm 3-0-galactoslde (3), 
kaempferol3-0-arabmoslde (4) kdempferol3-0-gnlncto\lde (5). quercetln ?-O-drdbmoslde 

(61, dnd quercetm 3-0-galactoslde (7) 
Smce acid hydrolysis of 1 gave quercetm 4’-methyl ether (co-chromatography with dn 

duthentic sample by PC dnd TLC dnd UV spectra) and arabmose (GLC of the tnmethyl- 
sllylated sugar), the only questions remammg concerned the posltlon dnd the nature of 
attachment and the number of drabmose umts attached to the aglycone skeleton 


