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IN th8 previou8 communication, (1) w8 hav8 reported on 

two triterpen m8tbyl 8th8r8 from th8 rhiZOm88 Of JBWratr 

c~lladrlca P. Beauv. var. w liubbard(8yn. var. KOOP~ 

Durand 8t SChins.)(GWin8a8). %!h8 1886 rohbl8 0118, m.p. 

269-270*, (aID +60*(CHC13), named cjllndrln, ua8 proved to 

b8 methyl ethsr(I) Of i8OarbOrinO1, whil8 th8 more 8OlUbl8 

On8, m.p. 242-243 ',*l (a)D -5.J"(CHC13), wa8 8hown to b8 

identical with arundoin, i8Olat8d from ArundQ COn8DiCy) 

(Gramineae) by Nglinton, Hamilton, Martin-Smith, 8nd Subra- 

manlan.(2)9*2 The7 prOpO88d the structure(II) for arundoin, 

since the dien8, formed by the acid catalyesd oleavag8 of 

the epoxlde of l rundoin, wa8 a88uB8d to b8 idrntical vfth 

*l Eglinton, et al. (2) report8d m.p. 235-237. and 271-273' 
(dimorphic form8) for arundoin, but urn havr not 80 far 
obtained the higher m.p. form. 

*2 The identity ha8 al80 b8en confirmed by Dr. Hartin-Smith 
(prlvato communication). 
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methyl eths3r of multiflora-7,9(11)-dlen-js-ol(III),*3 whilst 

arundoin l~xalf was not identical with methyl ether of au&i- 

floranol(I'r). Since we had some incompatible evidences with 

the atructure(II), e.6. the presence of secondary methyl groups 

was sugges‘:ed by NPlR spectra of arundoin and the derivatives, 

further st~Xer heve been carried out and now reach to a con- 

clueion thlit arllndoin must be expressed by the structure(Va).*3 

IB abaorptions(llQ3; 815, 790 cm-l), NME signals(6.66 r 

(3H , 8); 4.67 ‘P(lB, a)> and a ~asa spectrum of arundoin(Va) 

suggested that Va is R pentacgclic triterpens of a molecular 

formula, $H52G, having a methoqyl group and a tri-substituted 
_- 

double bon!. 

As was discussed in the previous communication, (l,3) the 

(a), value of Va suggested the location of the double bond at 

7 or 9(11) position, so far as Va has oleanane, ursane, or 

hopane or their rearranged skelton and the methoxyl group is 

at ~~-positlon.(7-6) Although the British workers (2) claimed 

that arundoin did not isomerise by the acid treatment, Va 

isomeriaed to Via, m.p. 223-224'. (a), +28.9'(GHC13), The 

IB spectrum and the (OoD value suggested that the double bond 

had migrated to A8 position. (l-3-8) The action of perbenzoic 

acid on Va afforded an unstable epoxide(VII), m.p. 271-272'. 

'31H52'2. Treatment of VII with acid afforded the dlene(VIII), 

*3 In a personal communication Dr. La&in-Smith has informed 
Us Of the Glasgow group’s acceptance of our conclusion. 
Certain discrepancies betveen their infrared spectra of 
the 7,9(N)-diene from arundoin and of the methyl ether of 
the 7,9(11)-dlene derived from multiflorenol (since shovn 
to be Impure) were overlooked and the original conclusion 
of Identity has been retracted. The n.m.r. spectrum of 
arunc?oln measured on the 4G MC instrument available to the 
Glasgow group failed to reveal the epiittw Oi the iso- 
propyl maithgl groupe which was the important clue to the 
true identity of arUndoin* 
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m-p. 228-231'. (a), -157"(CHCl3), C31H500?3 The UV abeorp- 

hexane tioneQbm*x X33, 239, 247 mp(6 14700, 16400, 10700)) were 

characteristic for 7,9(11)-diene with lJa,l4@ methyl groups (l-8) 

or l(lO),$-diene, (3.9) in which the latter was ruled out by 

the (a), value.. Chromic acid oxidation of Va afforded a 

conjugated enone( m.p. 282-284', (a), -5.6“(CNC13), 

'31H5002' UVhhexane 238 mp(E 12500), IR 1665, 1610, 1102, 318x 
869 cm". The ORD curve of the ketone showed a positive Cotton 

effect curve(poak, (+]368 +3540"; trough, (d)314 -926OO) and 

coincided with those of fern-9(11)-en-12-one (6) and methyl 

12-ketodavallate. (7) Mass spectrum of Va showed the prominent 

peaks at 273 and 241 m/e, corresponding to the base peak at 

x+-167, diagnostic for LLq(ll) or Aa compounds. (1,2,6,7,8,10) 
Very weak signals for b-b and c-c fragments(cf ref. 10) are 

rather similar to the fragmentation pattern of fernene(Vb)(6) 

(8,lOr and different from those of multiflorene and bauerene derivatives. 

The mass spectrum of Via showed the nearly the same fragmen- 

tation, which suggested the location of the double bond not at 

13(18) but at 0 position. 

These observations suggested that Va has the partial 

formula(X). 

Treatment of Va with acetic anhydride-hydrochloric acid 

in chloroform-phenol(l) affordeci an,acetate(VIb), m.p. 226- 

227O, (a), +20,3°(CHC13), C32H52G2, IR 1728, 1240 cm-l. 

Hydrolysis of l;he acetate afforded a secondary alcohol(VIc), 

m.p. 195-197", C30R500. Oxidation of the alcohol(VIc) with 

chromium trioxide-pyridine afforded a ketone(VId), m.p. 214- 

216O, C50R4gG, IR 1706 cm 
-1 

. IR and NKR spectra of VIb, VIC, 

and VId indicated that the double bond has been migrated to 



No.27 2249 

e tetra-subetituted position. The (a), value of Vfb and the 

base peak at 257 m/e of mess speotrum of VId indicated the 

presence of the double bond at 8 position. ORD curve of 

the ketone(VId) showed a positive Cotton effect curve(peak, 

t*1 313 
+21200, (9) 

303 
+2180°, trough, (+)275 +380'), which 

offer a support to the location of the oxygen function at 

3 position. RMR spectra of VIb and VIc showed quartets at 

5.62 '1: end 6.38 2 reepectively(VIb, J= 10 and 5 cps.; VIc, 

J- 13 and 6 cps.) indicating that the ecetoxyl and the hydroxyl 

groups are in equatorial conformation. However, the acetete(VIb) 

wee proved to be not identical either with isomultiflorenyl 

ecetete(XI)') or with isobauerenyl ecetate(XII)lf) Thus Va 

must not be oleenane or ursane series of compounds. 

Final conclusion of the skelton was obtained by the 

Wolff-Xishner reduction of the ketone(VId). The hydrocarbon 

(Vie) thus formed, m.p. 185-186°, c+, +20.4'(cRc13), c30R50, 

shoved the complete identity with iaofernene(fern-8-ene), (3.6) 

by a mixed fusion, IR spectra, t.l.c., and g.1.c. -Treatment 

of the ketone(VId) with hydrochloric acid-acetic acid afforded 

the isomer, m.p. 146-148O, which was proved to be identical 

with hopenone-II(XIII),(ll) prepared from hydroxyhopanone, by 

IR spectra, g.l.c., and t.1.c. The fact offers further con- 

firmation of the nucleus and the location of the oxygen func- 

tion. 

Methylation of the alcohol(VIc) with methyl iodide end 

potassium afforded the A8 isomer(VIa). Thus the configuration 

at 3 position has been retained in the derivation of Ve to VIc. 

NMR spectrum of Va showed a quartet at 7.35 T(J= 12 and 4 cps.), 

which will be assigned to C3_exial proton, amd suggested that 
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the methow:L group is also in 3S-position. 

From these facts, the structure of arundoln 

expressed by 3S-methoxyfern-9(11)-ene(Va).(6) 

No.27 

should be 

Reoently, there have been reported the rearranged hopane- 

teorlnane series of compound6 isolated from ferns(3*6s7r12) 

and our BtUdieB offer an exampof this class of compounds 

from higher plants.*4 

There has been no decisive evldenoe on the structure of 

rings D and E of cylindrin(I), methyl ether of isoarborinol, 

isolated from the same plant, (1) but it might be pooLible that 

I also has the ring system"simllar to rings D and E of arundoln 

.suCh as XIV from the biogenetical point of view and from the 

similarity of the fragmentation pattern of cylindrin and 

arborlnol derivativea with those of fernene derivatives. 

Purther studies on this point are now in progr@r& 
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*4 Quite recently the structures of four trlterpenolds from 
Hhododend n linearifolium have been established as this 
~pOtULdB(S. Nak amura, T. Yamada, H. Wada, Y. Ino- 
ue, T. Goto and Y. Hirata, Tetrahedron Iietters, In the press). 
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