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In preriooa couonieationo1)2) we had reported the imolmtion 

and the rtructnral rtndirr on triterponoida obtained from & j~panrmo 

Maidenhair Fern, Adiantom n onochl~~~ BATON. -_-_---- _-----., . _ Thim oorunication im 

concorned with the isolation of seven tritrrpenoida from Northorn 

Maidenhair ?arn. Adiantum podaty LINN. (Ptaridacwe, Wujaku-•hida”), -_----..- ..__- - 
diatribrtsd in Japan, and the structural elucidations of two nw 

compounds, l dipedatol and filieanal. 

Eoxane extraction of the dried lnarw, follorod by careful #*pa- 

ration through chromatography over rilica go1 and alumina affordad 

four hydrocarbons. a conjagatod l idehydo, a nor-tritorponoid kotono 

and l nor-triterpenoid homiketal l # whom in Table I, togother with 

Tablo I 

oompound 

i*ofern*n* (I) 

fernono (II) 

‘I-fernen* (III) 

filicene (IV) 

filiccnal (V) 

l diantono (VI) 

adipodatol (VII) 

C30%0 

C30%0 

C3oBao 

C30%0 

C3oUO 

C2QB4S0 

c29B4S02 

m.p.*c yield 9 

191-192 o.oe 

171-172 0.40 

211-213 0.016 

224-226 0.016 

ca. 272 0.04 

220-222 0.60 

185-188 0.66 

All r.p.. were meanwed by a Kopflor block and uncorrmetod. 

[a]D were observed at 2O*C, c-1.0 in CHCl3 l olationa. I1 l peotra 
were M wing KBr dimka. 
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* oral1 emouat of l teroh. The compounds (I), (II), (III), (IV) and 

(VI) ware idoatified by direct comperieea of m.p., IB, end VPC with 

those of l atheatio l uplee reported preriously.l)2)3) Although the 

metheaol extrrcte of thr pleat meteriel gere e nor-triterpeaoid ketel 

in l good yield (O.@), the compound ues proved to be identical with 
edipodetol methyl ether (VIII), which was supposed to be erfificinl. 

Befluxing l dipedetol (VII), [a)D +88*, 3m.n cm-l 3400(OH), 1135, 

1098, lOSO(C-O), with mcthenol end etbeaol, it reedily chenged into 

the methyl ether (VIII), C3OE5OO2, m.p. 200-204*, (U)D +lO?*, i)me, 

cm-l 1132, 1098, 104O(C-0). end the ethyl ether (IX), C3lE52O2, l .p. 

176-1790, cm)D +lO3*, ?m.a Cm -1 1150, 1108, 1036, respectively. The 

chemicel shifts of the five methyl groups etteched to C(4a), (4B), 

(lo), (8) end (14) in the compounde (VII), (VIII) end (IX) were eimi- 

lar to those of hopeas end derivetires (Tebl0 11).2)4) This feet 

suggested that edipedetol cad ite ethere heve the l eme eetureted 

hopene skolton hering no oxygen function in ring A, B, C end D. The 

methyl signels ett8.67 (VII), 'le.79 (VIII) sad78.79 (IX) ten be 

eesigned to those et C(22) cerryiag oxygen functions, rhile the pre- 

sence of -0C83 (VIII) ead -0C2E5 (IX) nes demonstretod by the l igaels 

etT6.78, 38 singlet (VIII),end l tT0.46, 1H doublet (J-6.6 eps), 

6.61, 18 doablet (J-6.5 cpe) and'C8.77, 38 triplet (J-6.5 cps) (IX), 

respectively. These three compounds lecksd the methyl l ignel et 

79.30-9.40, cheractoriotic of thet et C(l8) in hopaae aad deriretirer, 

rherees they had the tertiery q ethylene cerrying e oaygea inaction, 

l ppeering es e peir of doublets (J-11 cps) atZ5.75, 6.85 'VII), 

76.04, 6.88 (VIII), end75.99, 6.89 (IX), respectively. Thin methy- 

lens tea bs assigned to thet etfeched to C(U) oa the buie af bio- 

geneticel sspccte es well es the evidence for the cerben l koltoa of 

theae compounds es described below. The chemicel shifts of the 

methyl group at C(22) end one of the two protons of ths methylone 

group et C(l8) in l dipodetol (VII) were considerebly different from 

those in the ethers, (VIII) end (IX). This fact elong rith the che- 

mical evidence for the hemiketel or the ketal structure et C(22) (see 

below) essnmed the l trrcture of edipedetol end ite *there es l horn l e 

in formula (VII), (VIII) end (IX). 

The moss spa&rum of the methyl ether(VIII),m/e M4 442(2), U+- 

Cll3OE 410(39), 204(30). lQl(lOO), 189(18) sad 175(23), supported the 

l bore assumption, being l esigaed to the fragments es ehom ee follore. 
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t + 
I- + -P W+l I 

m/e 204 

b 
m/e 191 m/,.-189 

Jr 
m/e 175 

2.7 refluxing with lO$ ethenolic KOH for 40 hre.. Irdipedetol (VII) 

l ffordeld the keto aloohol (X), C298&02, m.p. 281-287.. [a]2 +O*, r)mu 

em-l 3+$0, 1038(-OB), 1eeo(c-0). The .u. compound . . . l loo ob 

feined from edipodatol methyl ether (VIII) by treatment with 6s E2SO4- 

AcOH-bqnrene at l room temperature. The NYR l pectrum of (X) clearly 

l hored the presence of the methyl ketone (T7.86) and the hydroq- 

methylone attached to C(lB)(I%.ll, 6.44, l pair of doablete, J-12 cpe). 

Since tihe rompound (X) hae been obtained by alkali or acid treetment, 

it l hop,ld here the more l teblo configwetion et C(2l),5) i.e. 28-hydr- 

oxy-21a&SO-nor-hopm-22-one. Treatment of (X) with acetic anhydride- 

pyridign gore the acetate (XI), Csl&OOs, m.p. 191-193.. [a]9 -7.. 

Qmu cm-l 17lO(C~O), 1737, 1250(0COcu3), a peir of doublete at75.74, 

6.99 (J-13 cpe). The m-e apectnu ohored the moieoular pa& et a/o 

410(7), W-CE2OCOC5 et m/e 397(76) beeidee the fragmente et m/e 200 

(II), tW(43) and 191(100). 

M+--* 

m/e 470 

m/e 191 

0 + F + l 

m/e 206 

Wolff-Kiehner reduction of the keto alcohol (X) afforded 2laB 

30-nor-'hopan-28-01 (XII), C29QOO. i&p. 171-172.. [a]9 -I*, 3,,, cm-1 

3940, u-Jsr(-OH), in which the ethyl group wee domonatrated by l trip 

lot of the methyl l ignal l tt9.16 (J-O.5 epe). Chromic acid- 

pyridimoo oxidation of (XII) gave the aIdehyde (XIII), C29E480, n .p. 
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tablo II Chomioal l hifta of the methyl groupe (T-value) 
(Varian A-50, CCL4 or CDC13 l olntion) 

compound 
methyl gronpe attached to C( ) 

4a,46,10 8 14 la* 22 

(VII) 9.15,9.19,9.20 9.03 9.03 5.75d,5.85d(J-11 epe) 8.57 

(VIII) 9.15,9.19,9.19 9.03 9.04 5.04d,6.88d(ll) 8.79 

(IX) 9.15,9.19,9.20 9.03 0.05 6.09d.5.80d(11) 5.77 

(X) S.lS,S.19,9.20 9.00 9.00 5.lld,5.44d(12) 7.85 

(XI) 9.15,9.19~,9.21 9.02 9.02 5.74d,5.SSd(13) 7.55 

(XII) 9.1S,9.1.,9.19 9.01 5.97 5.11d,5.52d(12) 9.15t(5.5) 

(XIV) 9.15,S.15,9.20 9.03 9.05 9.35 9.15t(5.5) 

(XV) A 9.15.9.18,9.18 9.02 8.91 5.OSd,5.42d(ll) 8.85d(5.6) 

(XV) A* 9.12,9.17,9.17 8.95 8.75 5.81d,5.05d(12) 8.7Od(5.5) 

(XV) B* 9.12,Q.17,9.17 8.95 8.85 5.836,5.126(12) 8.57d(5.5) 

* 2H eignalo of the methylone gronp except for (XIV) 
+W obeervod in a denfero-prridine l olntioa 

152-1530, $,a, 2700, 1714(CED), Wolff-Kiahner reduction of which 

afforded the l atrrated hydrocarbon (XIV), C29li50, m.p. 18S-187.. 

Thie hydrocarbon wae proved to be identical with PlaE-30-nor-hopane 

(ieoadiantano)5) derived from iaoadiantone and it wae confirmed that 

adipedatol hao the carbon ekelton of 30-nor-hopane. 

Adipedatol -a# treated with Lithium in ethyl amine to give tro 

ieomeric diola, diol (XV) A, C2Sli5002, m.p. 227-230*, [a]S +28*, *ma, 

cm-l 3200, 1062, 1028(-OH), and diol (XV) B, C2gH5002, m.p. 250, 254- 

257*, cU)D +52O, $maX c.-l 3300, 1035(-OH). On the other hand, 

LiAlIZ4 reduotioh of the keto alcohol (X) gave aleo tro ioomerio diolo, 

liol (XVI) A, C29E5OO2, m.p. 240-241*, ta]S +15*, gm,, cm-l 3325, 

1089, 1033(-O@, and diol (XVI) 8, Qm,, cl-l 3250, 1075, 1035(-OH). 

Although the l me 18,22-diol otracture in theoe four diola were erg- 

goofed by their NUB spectra, they were different one another. The 

diele (XVI) hare the Ilull-confignration ao deecribed above, and there- 

fore the diole (XV) l hould hare tho original 21BEconfignration. 

iiie diole A and B muot be ieomeric at C(22) both in (XV) and (XVI). 

the abeolute configuration of theee diole at C(22) as roll ao the 

l tereochomietry at C(22) in adipedatol and ite othore will be ore- 

eented in a eeparato paper. 

The preeence of a conjugated l ldehydo group in the l econd new 
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compound, filicend (V), [‘Z]D +74* (C-0.5), ..e demonetrated by ite 

I% %*, cm-1 2720, 1682, 1530, e. ~011 .e by ite UV,AiI"E 1~234 

(E13.000).7) The chemical l bifte ebeerved in a deutero-pyridine 

l ol~tioa,-C9.05, 9.06, 9.05, 9.28, 9.08 doublet (J-7.5 epe) and 9.15 

doublet (J-7.5 cpe), of the six methyl groupe attached to C(Q), (II), 

(13). (17). (22) and (22), reepectirely, were l imilar to those of 

filic*ne (IV). The remaining methyl eignal atT8.49 can be aeeigned 

to that at c(a), which ie rubject to the very l troag deehielding 

effect of the doable bond and the carbonyl. A vinyl proton .*e ob- 

l erved et't3.03 as a meltiplet. 

Wolff-Kiehner reduction of filicenal (V) afforded a hydrocarbon, 

filic-4(23)-one (XVII), r.p. 206-209.. ?m,, cm-1 3080, 1535, 890 (exo- 

cyclic aethylene). An the movement of the double bond daring thie 

reaction ie well-known, 7) it hae been concluded under biogenetical 

coneideration that the aldehyde group l hould be at C(4) in filieenal, 

i.e. filie-3-en-23-al (V). Catalytic hydrogenation of the hydro- 

carbon (XVII) established ite carbon ekelton by giving a saturated 

hydrocarbon, m.p. 212-215*, which wae proved to be identical with 

filieane (XVIII) derived from filicene preriouely. 1) 

It ie very intereeting to know that adipedatol and filieenal are 

the firet example8 of the natural triterpenoide having the hemiketal 

and the conjugated aldehyde groupe, reepectirely. 
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