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Fterio creties L., kaown es 8 Chinese folk&einsl plsat 1) ,iseaeeftheeemonfeme 

ruyia5 in the temperste oad terrid soaes, yet very little information koe beea snilsble l e far 

00 the ohemietry of fhim l poeiee 2) . The preseat etadieo doal with tke straetaral l lueidatiea of 

two new diterpeaoide doei5asted ae co-and A end B, isolated from the rkisome. 

Compeaad A(I). q. 201.2030, ra1r -31.6°(o-0.33, pyridine), ie eoasidered to be s diterpe- 

noid l iaoo ita moloealsr formle wse l etsblished se C2OE32O2 . Tke infrsred(IB) speetram of the 

compound rmealr the preeoaee of s hydroryl(3400 em-') sad s termiaol wthylone(3050, 1660 end 

390 cm") fanetioas, while tko aaoleu ms2aetie reooasnee(NMl) ape&mm* dmwa tlu exiet4nee of 

three krtiary rthyle at 0.91, O.S8 md 1.10 ppm(3H es& singlet), s sli@~tly broedeaed siqul 

centered at 3.85 ppm(lE) end s oomplex l i2nsl at 3.85 ppm(lE), usi@ reepectively te spro- 

ton 5eminsl to s l eaondsry hydrosyl fan&ion. Fartherron, the W l peetram afforda the ddi- 

tional eridenao for the terminal metbylene by two sin&ok at 5.12 snd 5.25 ppm(lE each). 

!frostment of I sith aeotie enhydride in pyridine yielded a disaetste(II), C24E340, , mp. 

13401360, which l sbibite two shsrp l in2lets of two oeetesyls sf 2.02 ad 2.07 ppm, s mltiplet 

at 5.05 ppm(lE, :qlslro) end snother slightly brodeaed l i& ot 5.15 ppm(lE, :Q-OAo), over- 

lspped with the l i3asl dae to the terrinsl methylene(st 5.15 sad 5.31 pp) in its NM5 l peetinm. 

Oa the other hsad, oxidstion of I with ohromio aahydride-pyridiae complex afforded a 

diketone(III), C20J12302 , mp. 173017S", se the rjor sad l lonoketoae(IV), C201f3002 , mp. 1470 

14Q", se the minor. It ie imperknt to poiat out here that. in the I2 epeotra of III end IV, the 

absorption baad due to X=U12 l hifte to the hi&er freqaeaey of 940 -1 3) em ,whereu ia them 

spectra of III end Iv, two protone of SC&I2 oppesr oe two l in2lete st 5.31 end 6.01 pp~ which 

are l igifiosatly deehielded presamsbly dae to the nei&boriag carbenyl group. The premmption 

ia further eapported by the ehsrsoterietio altrsviolet sbeorptioa speotnm of a,+aaeatarsted 

ketone with AZ 235 ID(&-7700). 
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4Xqoumf A, t&er&oro, oemld bo ucim a t&racyclio ditirpeme dial of either phylloclr 

dene- or kcnrene-like ckeletoa, in which one of flu ceoonduy hydroayl m io located OD the 

adjmont oubon of tlu tamhal wt+one aaely at C-15. Mereover. aaltiplo ai@ due te 

anofhrr Zql-CE of IV centered at 3.96 ppm ic dyced ac a triplot of two triplete with J,__- 
, 

11.25 c/e end J__eq -3.75 c/c. If ro11owc that the proten &ainal ta the _xyl group ic 

orionted uial end couple0 with tw axial proteac and tro equatwisl protone 1008ted on tw 
. 

neithboriq oubon atom. Concequentl~, tl~o 8ocond hydrom1 2rcup of coqouwl A ie placed at C-2 

with l quaterial orientation, *fch io the only reuonablo umimt in thb ud ekeleton 

fulfillin the reqmirement4) . 

M-d 2(V), $GO* , q~. PM-2180, [.];+14.4+0.25, pyridine). ie a diol end chow 

the l imilu cpectral propertiee ec compound A, except that the fomr poeeeceee four tertiary 

methylc end me double bond. On acetylation of V rith acetic anhydride in pyridine there uac 

obtained a ronoaoetcto(VI), C22H3sO3 , mp. 149-161°,~~ 3350, 1740 a-', whose m l pectrom 

chore the exietence of four tertiary methyle at 0.91, 0.99, 1.13 end 1.38 pp1(-O-$-a3) and a 

l hup cinglet at 2.03 p~(~.#OO). XII ddition, a one-proton triplet of triplrte at 5.13 #I 

(J_;U5 c/., Judq -3.75 c/e) could be acei2aed to a proton geminal to a l econdary eqnato- 

rial scetoxyl function at C-2 ae in the compound A derirativee. The one hydroxyl function of V 

rerieted both the acetylation and oxidation ae deecribed belor. 

Oxidation of V rith chromic anhydride-pyridine complex afforded II ~nohydroxy-monoketone 

(VII), C20E3202 , q p. 1480MOO, JE 3300, 1715 cm" rith a negative Cotton effect([(r]310-1560e~ 

Since the eubonyl group ie located at C-2, the 028 evidence diecloeee that VII poeeeeree the 

trane A/B junction ritb lOa-aI, and Sp-li ar (-)-kaurene. 

Compouud B, therefore, ir presumed to be e raturated tetracpclic diterpene carrying tw 

hydroxyl funetione, one of which ie inferred a tertiary hydroxyl group probably at C-16 end the 

other ir a l econdary one rith equatorial orientation at C-2. Dehydration of VII rith phoephoroue 

oxychloride in pyridine gave a mixture of tm ieomeric unsaturated ketanee rhich were separated 

ueing thick-layer.chroaatoplatee of silica gel impregnated with eilrer nitrate into the major 

product(VIII), C20H300 , mp. 133-1340, 32: 1715, 814 cm-l, and the minor(IX), C20A300 , mp. 

115-1160, 3z 1715, 880 cm-1 of having a terminal methylene function. 

On the other hand, reduction of compound A(I) rith sodium in ethanol 4) gate a monohydroxy- 

olefin(X), C20H320 , pp. 148-tSOO. 2:: 3350, 814 em-l. Subsequent oxidation of X rith chromic 

enhydride-pyridina complex gave a kctone(XI), which ree proved to be identical in all reepectr 
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(TLC, mixed mp., Ill cad NMU) ritb the above ketene(VII1) derived from cempound B. By virtue of 

the correlation mentioned abow, it hae becoaw evident that both co-e A ti B poeeece the 

came carbon ckeleton. 

On reduction under Euang4inlon condition, VII gaw a monool(XII), CnOEMO , mp. 208021Oo, 

[al: -44.3°(c-0.21, CaCl,). Likariee, IX gaw a bydrocarbon(XIII), C201?22 , mp. Sl", [a]F4W 

(c-0.11, UEl,). XII and XIII thw obtained were identified in every reepecte(TLC, mixed mp., I2 

and NMR) 4th (-)-kecrcao15) end (0)&-no'), reepectiwly. Furthe~re, osonolyaie of the 

diaeetate of compoaad A(I1) gaw a norketone(XIV), C22EMOs , mpp. 122-126o,Jz 1720, 1745 "Ml) 

which exhibited a pocitire Cotton l ffect( [a]= +287W) indicating the p,p-configmration of the 

C-15 and C-16 linkage. 

Accordingly both compound0 A cad B have no. been elucidated u having the abeolate configu- 

ration of (-)-kaurene end moreowr, it hat become clear that the tertiary hydra@ group at C-16 

of compound B(V) has the a-configuration ae in (-)-kanranol(XI1). 

Finally, our attention sac focucaed to ertablieh the configuration of the hydroryl group at 
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C-15 of conpound A. The fa8t that compound A(I), OB treatant with wtbauelie hydrogen chloride, 

7) did not uuderp the allylio rOU7Ul#OBOBt fa the corrompoadi~# C-15 kotono , leti PI te put 

fonard the 15aa confi@ration e8 meet prebablo. Catalytic hydro#etition of eompeuud A(1) 

afforded a dihydro-derivative(X), C20E3402 , mp. 4.5) 212-215“. with 15fU3 oonfiguretion M 

the major product, In the MQL l pectrum of the diaoetate(XVI), Cz41&04 , mp. 11%1150, the 

proton at C-15 appeared aa a doublet centered at 4.50 ppm with J-3.5 o/e. Catalytic hydrogona~ 

tion of the diketone(III), on the other hand, gave a matmated ketone(XVII), C20E3002 , mp. 1991 

2020. ehioh in tuin eaa treated with lithium aluminum hydride to afford a diol(XVIII), C20H3402, 

4) mp. 132-135° poreereiq 2a-OH and 159.OH group 5) . The NW l peotrum of the diacetate(XIX), 

c24H3504 , ap. 74-770, exhibited a proton at C-15 aa a doublet centered at 4.75 ppm ritb J-11 

c/e. The oonpuieon of theoe NMR data of XVI end XIX ham clarified that the configuration of 

15-OH of XV im inverted in reepect to XVIII, thuo proving the a-configuration of the C-15 

hydroxyl group in oompouud A. 

In conclnoion, the ohomical l truoturem including abeolate oonfignratione of oompouudr A and 

B are now eotabliohed M Op,l5a=dihydroxy-(-)-k our-150•no(1) aud 2p,ltwlihydroxy-(-)-kaurane(V) 

reepectivelJr. 

It l eomo to be of interert to mention from fhe chemotaronodoal view-point that the preeent 

paper offero the firet ooeurrence of (-)-keurenoido in fern although gibberellic aeid and ito 

related oompouude have already been ioolated from fame 9) . 
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Unleae mentioned othereiee, the NUR opectra were determined in CDC13 solution on a JNHAIi-100 
inetrument, aud the l ignalo were deoignated in b value wing m ee au internal standard. 
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