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Ahtract-The strtxture of a flavonoid from the fern Notholae~ arch&or&~, previously described as 5,4’.6’- 
trihydroxy-6,7,2’,3’-tetramethoxytlavone, is revised to SJ’,Q’-trihydroxy-3.7,8.5’-tetramethoxyf on the basis of 
current studies on 2’-oxygenatcd tlavonoids. Identity of the natural prodwt with the proposal structure isconfirmed by 
synthesis. 

INlXODUCnON 

In the course of investigating a number of 2’-hydroxy- 
!lavonol 3-O-wthyl ethers, IWO of us (N.F. and TJ.M.) 
observed [see I, 2] that these compounds exhibit chara~ 
teristkUVandmassspectralandTLCprop&cx.Wc 
also notad that a compound isolated from the frond 
exudate of the fern NofkoIOCM aschmborn&ta KL md 
namai NAS-3 [3] exhibited these same propcrtk Thus, 
it rppcaraJ that the structure previously ascribed to N& 
3 u 5,4’,6’-trihydroxy-6,7,2’,3’-tetramcthoxy&one (1) 
might be incorrect. On the basis of detailed spaztroscopic 
studies a different structure was suggested and this as well 
as the previously assignal strwture were synthesized 
(M.L.T.T. and M.M.). Direct comparison with the natural 
product showal that the structure ascribed to NAS-3 
originally indeed required revision. 

RCSULTS AND DEXUSSION 

The structure of 5,4’,6’-trihydroxya7J.3’-tetra- 
wthoxfivone (1) has first ten ascribed to NAS3 
on the basis of spectral studk. A reinvestigation of the 
spectral data, however, led two of us (N.F. and TJ.M.) to 
assume that these previous data could now be ditferently 
interpreted and support a new strwztutal assignment. 
Firstly, the UV spectrum of NAS3 on addition of AKII, 
+ HCI exhibits IWO bands, I, lb at 360 nm (shoulder) and 
la at 420 nm (peak). The existence of ptak la indicates that 
a mcthoxyl group is at C-8 rather than at C-6: the shape 
and the position of this longest band ischaractcristic for 8- 
methoxyilavonoids [2,43 whik, for bwthoxy derivat- 
ives, this band is either absent (flavoncs) or appears as a 
shoulder at 4O&lO8 nm (tlavonol 3-methyl ethers) [4], 
even if, for these latter, the B-ring presents a particular 
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substitution (Y-OH_4’,S’diOMe [2]) The second point 
concerns the tctrasubstitution of the Bring: the previous 
demonstration of its structure was based on MS fragmcn- 
tation where a f-1 at m/z I94 (75 %) was interpreted 
as the ion Bz of a fhvone with a di-OHdiOMe B-ring, In 
fpa. the recent studies on 2’-oxygenatcd davonoids 
[I. 2,s. 61 revealed in the case of Y-hydroxykvonol 3- 
methyl ethers a spaial fragmentation for the B-ring, 
yielding ion [Be]‘. So, for NAS-3, ion m/z 1!44. initially 
attributed to a flavonc with a tctraoxygcnatal B-ring 
could LX interpreted as a fragment of a 2’-OH-3-OMe- 
tlavom with a trioxygenated B-ring (two hydroxy and one 
methoxy groupsk in this axe, the fragment at m/z 167 
would bc in ascord with the fragment B, of a Bavond 3- 
O-methyl ether. Further, on TLC in IS % acetic rid on 
cetlulosc plates NAS3 exhibits a high R, value (0.70). 
which is ckteristic of 2’-hydroxyflavonol 3-methyl 
ethers [7]. Finally the MS of the PM derivative of 5,7,2’,4’- 
tetrahydroxy-3.8.5’~trimcthoxyflavone [2] wax identical 
to the MS of the PM derivative of NAS3. establishing 
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that NAS3 was, indeed, 3J-dioxygenatcd and contained 
an 8-oxygen function as well In totnl, these observations 
suggested that NAS3 is S,r,4’-trihydroxy-3.7.8J’- 
tctramcthoxydrvone (2). 

Both the originally reported atxi the new structures 
were prepared synthetically. Synthesis of 5.4’,6’- 
trihydroxy-3,7,2’.3’-tetramethoxyflavonc (1) and its non- 
identity with N&3 have already been reportad [8 . In 
contrast, the identity of NAS3 and synthetic 5 3 ‘,4’- 
trihydroxy-3.7.8.5’~tetramctboxyflPvone (2) (for synthesis 
see Experimental) was proved by direct comparison (a+ 
TLC, co_HPLC, UV. MS and NMR) Compound NAS3 
from Notholaena aschrnbornwo thus represents yet 
another member of the interesting group of Y-hydroxy- 
tlavonol 3-methyl ethers. 

EXWI3aNTAL 

m*bol~~(4)ux)rllowoil(t20ny11HNMR(CCL): 
~I.~,13.5(6H.aEh1.1-6)4MelCH-),3.~3.~3.87.3.90 
(3yafhr.OMc).4.33-*.80(W.rgZxCH:).629(1Yr.Hd), 
6.50 (IH. 1. H-3’). 7.10 (IH, s, H-6’h Metltytuba of 4 with 
MeaSO. and K&O, in Mc*CO pvc YA’diiwpqybxy- 
3.5.7,8.5’-pentamcthoxyBwone as a pak yclbw oil MS m/z (rei 
int.): 488 [Ml’ (loo), 473 (34). 459 (41). 445 (23). 430 (81). 416 
(73), 399 (47), 389 (80). 387 (49 374 (53). 211 (43). 167 (m The 
tncthylatal Lvcae (430 tq) WPI tratal with BCl, (0.7 ad) at 
-60” to give 2 (22Omg) as yclbw lKedb& mp 188-189” 
(ErOH-hcxanc) ‘H NMR (DMS0-d.): 63.74 (9H. s, 3 x OMc). 
3.91(3H,s,0Me).6.48,6.52(1H,achs.H-3’.~6.91 (lH,&H-3’), 
9.29.9.44.1249 (I H. adt s, OH) MS m/z (rd. ink): 390 [M]’ 
(91~376(16),375(29),3@(21).359(22),347(l2~345(13).333(5). 
195 (5% 194(87), 181 (45), I79 (33A 167 (12). 165 (13). 164 (II). 
153 (21). UVAF nm (bgr): 263 (4.0). 364 (3.3 +NaOMc 
268.416; + AICI, 277, 370 h 425; + AK& + HCI 276 370 4 
420; +NxOAc 262 380 sh. 419 +NaOAc+ H,BO, 263.363. 

Source oj plant prodnca. Noiholotna asc- wu 
colkctcd in the Dn#oon Mountam& cochk Co, AZ U.S.& in 
Dazmbcr.l981.Frondswatcarcfullydippaiintbc&Idutd 
dried in a paper bag. A vowher is deporited at ARIZ 
(wolknwek & Yxtskkych 81491). Tbc hvonoid lumcd 
NAM was kobtcd as de&M pc&auty [3]. 

&lUdIdRifpU.MSbtrW~rsorded~dilCCtptobc 

EIMS a~ 70 cV with a souroe temp. of 25&270’. AU UV spectra 
wac raaabd using stuniud procadura [9]. HPLC was carried 
OUI ttSiJl8xCl NtU 11 A ptttDR Rebodpc 712 ittjCCtOditlCd With 

820~l0cqandanAttcx IS3UVdetcctortlxcdrt365nm 
PcnIethylatbnlwachkvaJusiqMuhdutc(PicruCbcmC0, 
Rockford, Ill). For mttu used for ryotbcsia sa tzf. 181. 
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PEFXaINcrs 

syntkdr oj5y.~-nu~xy-3,7,~-t~r~~x~ (2). 
2-Hydroxy-3,4.6tktcthoxyxcetopha1ca (1.2 & 5.3 mtnol) was 
condawd with i+diiqxopyloxy-~aX!boxybczuautydc 
(I.30 5.3tnttA) in the pcerarc of KOH (100) in methyl 
akmoke (50 ml) [IO]. The sob was rkad ovcmi&t 8t rcatt 
trmp. usual woklp of tbc rcactbntnkture~ve LSgofY- 
hydfoxy-u-dikpfopybxy-~,~,~* ctmmuhex~nc (3) 
as orangaydbw nczdka atp IM” (EtOm ‘H NMR (CDCI,): 
61.38,1.39(12H,acbd.l -~HGMc&H-),3.83.3.85.3.91.3.93 
(~K~~.OMC),~.I~~.~~(ZK(~~ZXCH:),~.~~(~YJ.H-~’), 
6.51(IH.~H-3),7.10(1~~HHa~7.73(IY~1-15)4H-~), 
8.15 (IH, d, I - 15 w H-a), 14.05 (IH, r. Om 30% Ha02 
(15ml)wr,ddsdtox~yl~~coa~3(1.2p) 
xndtha12O~NaOH(15ml)wuaddodtotltc~dropwk 
TbcreXtbntaiwlclvasuiTredxtrooattanpfor3oOMa 
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a&8auontithIO~HCl,tbc(dowuavrtcdviithBtOk 9. Mxbq.+.J,M~rkhqK.R.a~dThomu,M.B.(1970)7k 
After canat of lb extract. the raiduc was ducatcglapw on Systeamztk Identijkation oj Fkmnwi&. Springa, New York. 
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