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Aa an ataneion of ar work (1) an Dodonaaa w. wo nw report ditermnes uhioh poeae68 a 

roarrangod mnantio-labdane rkoloton of the typo uhibitod by the oaaoarillin8 (2 1. 

!lh dhor atraot of D. l ttonuata A.Cunn. (Sapindaooao) garo tho aaetoxy-hydroxy-aoid I, 

C**HsoOe, P.P. 160-162°, [a& -loo",A_ 21~(lblO,tW) ar th mjor aoidicl oonatituent. 

The IIW apoatrm* of I dwwad l ignalm at 2.6S, 2.77, 3.7leattributod to the tuoa and one B 

proton of a B4ubmtitutod furan rinu. A triplet at 3.26Z(lli; J,3o/m) was ascrignad to a f)-viny 

proton in ancre-wa~at~oa~l~~iaghri~ amothylmogroupadjaoontto f3w vinyl 

h;ldrog.% Slaglob at S.l8(3H), 7.97(sH) wore u&ind to a totiiuy ~lwthyl and aaotato group 

rompwtiroly. 

Saponifioation or LiBR4 roduotion of ttw ~tural aoid I gave a dibNroxy-aoid II, m.p. 

174-170°, [cbJD -107', mhioh vdwn luatod with H,I'-dioy~lohaylaarbodiimido (3) in pyridino, 

IV. &= ai 
V. R= QRo 

VI. R= Ii 

l IWLmpaotrawere reoordad\uing a VarianMOmpo~tu. Spoetramro run inCXCIS 
or CtEcl as l olrart and ohrioal shifta raordmd on thm C4oalo relatirr to T.&S. 
Coup& OOM~AII~ mr* &rind fm fir8t or&r analy8im. 
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lactonised to give the hydroxy-laotone IV, m.p. 160-161°, [a& -154'. Similar treatment of the natural 

acid I or acetylation of IV with acetic anhydride gave the acetoxy-lactone V, m.p. 97-96O, [a], -137', 

establishin chemically that the ester grouping in I was an acetate. The I R speatrumof V in cS2 

-1 solution showed vmx 1775 and 1740 cm due to the c&unsaturated-blactone and acetate groups but 

lacked hydroxyl absorption. 

Reduction of I with sodium in ethanol saturated the a3 olefinic linkage and gave a 3:2 mixture of 

-' the hydroxy lactone VII, m.p. 151-15S", [a& -26', vmax 3625 (-M), 1765 am (&lactone), and the 

dihydroxy acid XIII, m.p. 169-170'. [a& -3'. These two products were formulated aa epimers at C4 

since methylation of XIII gave the methyl ester XIV, m.p. 62-64', [a& +6', which gave the la&one VII 

after treatint with NaOMe in MeCli and saponification. The NMR spectrum of VII showed the C-19 protons 

as an AB system tA'5.69; Z&5.75 (J=lOc/s) which indicated that this methylene group was attached to 

a fully substituted carbon atom. The C-17 protons appeared a* the AB portion of an ABX system 

( CA,6.17; zB'6.66; J,=lO.S, JAx=2.5, JBx= 70/s) whioh indicated that the adjacent oarbon ataz bears 

one proton. The assignment was confirzmd by oxidation of VII with Cl-O, in pyridine to give the 

lactone-acid XII, m.p. 194-204O, [aID -32O, and the aldehyde VIII, m.p. 132-133', [a& -16O, for whiah 

the NMR spectrum showed a doublet at 0,28Z'(J= SC/S) due to the aldehyde proton and signals due to 

the C-19 protons as an AB system ( C'A,6.64; C'B,6.70; JAB=lOc/s). 

The relative position of the acetoxymethyl grcup and the B-suketituted furan ring in I was 

established as follows. Acetylation of the hydroxy-laatone VII gave the acetate IX, m.p. 97-96'. 

[a$, -24O, whioh when oxidized with ozone followed by the Jones reagent (4) gave the tris-nor-acetoxy- 

acid XV, m.p. 116-117O, [a& -23'. Saponifioation of XV gave the hydrozy-acid XVI, m.p. 175-176O, 

[a]9 -16O, which was oxidized with the Jones reagent (4) to the aorresponding diaaid, heated with 

acetic anhydride and then at 260' to gire the keto-laotone XIX, m.p. 151-15S" and 157-159°, [aa +126', 

V _ 1785, 1740. 1413 cm-l ( r-la&one, cyclopentanone) (5). The formation of a cyclopentanone 

indicates that there are four aarbon atams linking the furan and aaetoxymethyl functions in I. 

Treatment of the lactone-aldehyde VIII with boiling Ao20/NaOAo followed by ozonolysis and Jones 

oxidation (4) of the resultircy enol-aaetate gave the lactone-keto-aoid XX, m.p. 158-159', [a& +20". 

Methylation gave XXI, m.p. 85-66O, [alI, i41°, which showed IR absorption at 1785, 1735, 1710 cm-' 

attributed to &lactone, ester and cyclohexanone groupimys respectively (5). Brazination and 

dehydrobraaination of XXI gave the conjugated ketone XXII, m.p. 115-117°,h_ 22w(+7c=% 

V _ 1785, 1740, 1675 cm-'. The N&R spectrum of XXII showed the two olefinic protons as an AR quartet 
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VII. R = %CEi XIII. R= H 

VIII. R= MO XIV. R= CH 

IX. R= CH2Cbb 
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X. R = CH2cl 

XI. R=CH2 

XII. R = CO2H 
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CA S&& ZB 2.95 (JAB-lOo/~) indioating a edmbstituted olofinia liakago. Troatnnt of XXI 

with Ya(H liberated fozmaldehyde pmmmably by a retro-aldol fimbion of the C-S l bmtituont 61~~0 ttm 

k&o-laotono XXI did not roaot in thL manner. Thin indiaatu the ralaticumhip botueon the l&tam 

and oonjugated kotono funotiom in XXII and henao the numbor and nature of the oarbon atam linking tha 

hydroxymethylandaoetoxymthgrlgrou~ in I. 

Evidanoe for the ride ohain in I follaued frar a Barbier-Uiolard typo degradation of a mitably 

protwtod trim-nordaid XXIII. Thw the laatona VII with FUQln pyridine gave the ohloro-laotone X, 

n.p. 139-140'. [al, -24'. nhiohwaa l aponifledtith NaC2Iia a n&utanolandthon raduoed, by the 

addition of ~odim, to the laotone XI, m.p. 96-97', [a& -13’. Qldation of XI with osono followad by 

tha Jones reagent (4) gave the aaid XVII, m.p. 1S6-1S6°, [a&, -e, whioh wan r&ad with W4 and ti 

roaulting dihydroxy-aoid dehydratad with toluone-pclulphonio aoid in knsone to the ether XIII, 

m.p. 129-Ml', [a], $6O. Methylation of XXIII and treatment with *enyWaium braide in athu gam 

the diphenylaarbinol XXIV, r.p. 181-182°, [a& so. Dehydration gave XXV, m.p. 102-104°, [a$ *So, 

the NMR ape&rum of whioh ahowed the vinyl proton as a triplot at 2.24Ti(J=7.50/m) and 2 proton doublet 

at 6.62C (J-7.50/0), signalr expeotod for the protons at C-11 and Cl2 in XXV uhiah should only oouplo 

uith oaohothu. Fartialatruature XVI 8umarisu wklenoo awumulatd to thl8 point for the 

oolutitution of the natural aoid I. Evidawe for the dooalin ring nysta wa8 obtainad by dehydrogoaa- 

tion of the laototw XI with l olanirn uhiah gave l,2-dimothylnapthalu (21%) isolated as the 

trinitrobensone .adduot. Thin rwulttog&herrith the ovidmae 8umarised in putial l trwtur*XVI 

raqulre6 that natural aoid hare thm aorutitution I. 

Storeoohaniatry 

The oar-1 group in the laatonm VII muat k equatorial 81~0 trutnnt of the dihydrw+athyl- 

e&or XIV with NaCHo/MoCH follow& by l aponifiaation gave mainly the hydroxy laatono VII. 

!Cho failure of the dihydroxy-aaid XIII to laotonice, •Y~I u&or the foroiag oonditioxu of 

N,N&Uayolohrryloarbodilmide oatalyala ia upooted if the -CX$CN and -C02H grasp hare a s 

diaxial arrangauent. Analogous ayEt_ (6) with hydromthyl and aarboxyl group on adjaoont oarken 

atana laotoniee apontaneuuly where the group have a equatorial or ais arrang~mt. !Che - 

failure of XIII to laatonlso alw requires a tralu A/B ring junotion. Where the riws are *-fueed 

laotonization oan be -ted for any oonfornntion with the G4 and C-5 ~ubstituenta oia -* For 

tranm groups oonformation XXVIIIa, whiah should laotoniso, Is the nwt atable. Althowh XXVIIIb 

would not form a laotone, the oarboxyl and C-10 substitu+t iaqxxe atrain ocuiparable to 1,2 diaxlal 
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-co2li and t-butyl group 

laotoniso is interpreted 

R , 

and ie unfavoureble with roapeot to xloIIIIa. Henoa the failure of XIII to 

in tenu of a tralu AIR rifg 

COCH 
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_ 
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&2ui 

H02C 

XXVII 

R=l4e; J3 

XXVIII8 XXVIIIb 

R' =CH2CH2 or -$b R' =Me; R=CH2CH2 

junotion andw-diaxial-CO(H and -CH2C91group. 

A parallel argument is based on the infrared speotnm of th dihydroay-rmthyl ester XIV whiah 

nhavm a single intense absorption band at 3640 cm-' (CC14) due to the two non-bonded primary 

hydroxyl group, and oarbonyl abaorptiona at 1720 a-1. The abaenoe of intramoleaular hydrogen 

bondi- between the C-19 hydroxyl and the eeter oarbony indioates that they are held remote from 

eaoh other. 

The 8toreoahemietry at C9 was aeteigned by an examination of 6olrent effeot6 (7,s) on the 

ohemioal shift of the methyl group in the keto-laotone-eater XXI. A 0.52 ppn. upfield shift of the 

C(9)methyl group in XXI was oherved on oham~ing solvent frcn CSlC16 to bawene, a value uhioh 

oanpares with 0.56 pm. for the enter XVIII. The difforenoe in these valw~, 0.16r. whioh may Im 

attributed to the effect of the G6 function, ia in reasonable agrewnt with those for axial 

methyl grourm adjaoent to a ketone (6). 

To establish the aonfiguration at C-6, the methyl ester of XII wan heated with RaCMe/MeCll for 

2 &ye then reduoed with LiAlH4 to the trio1 XXVII, m.p. lKi-165", [ok -31'. identioal to material 

obtained from a similar reduction of the laotone-aloohol VII. Hence the acetoxymethyl group in I 

ia oonsidered to have the more rtable equatorial position. 

The mode of formation of the ayolopentanone XIX would require it to have the more stable 

tie rirq junction (9) regardlean of the initial 8tereoohemiatry at C-6. The rotary dispersion - 

ourve of this ocmpound shown a rtrong, positive Cotton effeat([+]612 +6640°(peak); [+I,,, -4750° 

(trough) ) whioh correspondn olosely with that of 25,24-biunor-A(4)-nor-56(H)-lupan-3-one (10) 

establishing the absolute configuration of XIX and the natural aoid I. 

Rautriwaio Acid:- The laotone VI, C20H2605, m.p. 119-120", 
Ia& -156'~~ obtained from a 
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methylated acidic extract of D. attanuata A. Cunn. var. linaaris Banth. after ahratography on 

alumina. Saponification gave the hydrory-aaid III, m.p. 163-164°, [a& -lOSo. The rhysiaal constants 

of III and the laatone VI suggest that these aaapounds are idantical with hautriuaia acid (ax. 

Dodonaea visaosa Ls (11) and its lactono respactivoly. Reduction of the hydroxy-aaid III with 

Na/EtOH gave the laatono XI identical with mstorial prepared fram I establishing the structure and 

stereochemistry of lactona VI and acid III. 
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