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From the leaves and seeds of Podocarpus m, ZOLI. et MORITZI (l), we have isolated 

three nordlterpenoid dilactonea, nagilaotone A, B and C, and a bisnorditerpenoid dilac- 

tone, nagilactone D (TABLE I), and established their structures as I, II, III and IV: 

The evidence is provided in this paper. 

TABLE 

Compound Molecular formula 

Nagilactone A (I) '19"24'6 
Nagilactone B (II) 

'19"24'7 
Nagilactone C (III) 'lgH22'7 
Nagilactone D (IV) C18H2006 

The IR and UV spectra (2) of nagilactone 

I. 

m.p. Co Jr, 

305" (subl.) +88.fi0 

258-261' (dec.) +92. j" 

2900 (dec.) +lllO 

265-266" (dec.) +90° 

A (I) disclosed the presence of hydroxyl 

groups (Y 3460, 3400 cm+), a Y-lactone (u 1740 cm') and an a-pyrone ring (Amax 300 mu, 

E 5200; d@H-EtoH 370 mv, Y 1730, 1640, 1560 cm') (3). Acetylation of I with acetic 

anhydride in pyridine gave the 1,7-diacetate (V), C23H2808, m.p. 3l2', [a)~6+28.80, 

hmax 300 mu, & 3200, v 1780 cm*, with no hydroxyl group. Thus all oxygen functions in 

I are accounted for. NMR signals of I and V are given in TABLE II together with their 

assignments. The NMDR experiment on V, when coupled with the chemical shift values of 

hydrogena in V (TABLE II) and the large down-field shifts observed for the signals of 

H1 and H7 upon acetylation (I-+V), revealed the arrangements of hydrogens shown in the 

following partial formulas in V. 
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On the catalytic hydrogenation over Pt02 in acetic acid, I absorbed two moles of 

hydrogen to give saturated tetrahydronagilnctone A (VI), Cl9H2806, m.P. 298-300°, 

CaJ;7+31.5', Y 3520, 3385, 1760, 1730 cm", with a &-lactone and two carbocyclic rings 

besides a Y-lactone. VI afforded the tetrahydro-l-acetate (VII), C21Hj007, m.p. 274', 

Ca Ji4 +25.7" and the tetrahydro-1,7-diaoetate (VIII), C23A3208, m.p. 261-2O, CaJF+47.5' 

with Ac20 in pyridine. VIII was also c‘ dined by aoetylation of VII or by hydrogenation 

of v. 

Ozonolysis of V gave isobutyric acid (identified as p-bromophenacyl ester, m.p. 73") 

and the dicarboxylic acid (IX) [methyl ester, C H 0 17 
lv 2. lo, m.p. 203-5', (a 1, +72.8", 

vNujol 1790, 1745 cm+, 6 pprniiE'3 1.22 (8, 61f, two methyls), 1.96, 2.12 (both s, ~CII~COO), 

3.59, 3.79 (both s, PCOOCH ), 4.90 (t, lH, J=6 ~~81 Rl , 
-3 

) 5.17 (d, lH, J=ll.4 cps, H7), 

4.,2 tad, lH, J=ll.4 and 4.8 cps , H6), 2.99 (d, lH, J=4.8 cps, H5)J. 

As to the position of the substituents on the a-pyrone ring, several different 

formulas may be considered. From the following reasons, however, we regard the formula 

I as the moat appropriate: Firstly, the chemical shift of the vinyl proton (Hll, 5.8-6.0 

ppm) is in accord with that of the hydrogen a or Y to the carbonyl group of a-pyrone. 

Secondly, the sharp singlet nature of Hll in NMR spectra of I and V suggests that the 

adjacent carbon atoms have no hydrogen. Thirdly, two signals in the NMR spectrum of VIII 

newly appeared at 2.55 ppm (2H, br. dd, J=5 and 11 cps) and 3.80 ppm (dd, lH, J=4 and 10 

cps) as the result of the saturation of a-pyrone to &lactone. The former signal is 

attributed to methylene protons a to the carbonyl group, while the latter, which does not 

couple with H 
7' 

but with H15, to a &-proton in the &-lactone system. Acid hydrolysis of 

VIII afforded the 7-acetate (X), C21Hj007, m.p. 218-9O, [aJp+8.7', which is different 

from the l-acetate (VII). This indicated that there was some steric hindrance aound 7-QH 

group, being compatible with the location of isopropyl group at C-14. 

The chemical shift of Hll (5.70 ppm) in V indicates large up-field displacement 

compared with those of I and the nagilactone A '/-monoacetate (6.48, 6.78 ppm, respectively)! 

the latter was obtained on mild acid hydrolysis of V as m.p. 237-8", C H 0 h 300 mk 

yNujol 
21 26 7' 

3380, 1770, 17301 1705, 1620, 1550 cm+. Therefore, the grouping HO-~-H~ must be 

located closely to the vinyl hydrogen, rationalizing the location of the hydroxyl group 

at C-l. 

Reduction of V with NaBH4 gave the deoxy compound (XII), C2lH2606, m.p. 196-7O, 
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VIII: RlfAo, B2-AC 

X: Rl=H, R2=Ao 

1111 Rl=OH, E,=CH3 

IV: Rl-Ii, R*-E 

[txJ~-246*, A 227 sh, 263 mp, E 7500, 13000, v 
RUjOl 1770, 1730, 1710, 1610 om', S pprngz3 

1.31, 1.35 (two singlet methyls), 0.93, 1.09 (two doublet methyls), 2.21 (6, 3E, Cg,CCO), 

5.07 (d, UI, J-4.8 cps, H6), 5.11 (t, lH, J=5 ohs, El), 5.62 (d, a, J11.8 ohs, Rll), 

6.18 (dd, lH, J=1.8 and 4.8 cps, H7), 4.53 (d, lH, J=9 ops, E14). The proposed structur@ 

(XII) is based on the above speatral data and the mechanistic consideration of its forma- 

tion from V through the intermediate (XI) as follows (4). 

(VI = 

49 

@ 
XII 
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Oxidation of I with chromic acid in pyridine afforded an acidic substance (XIII), 

Cl9H2206, mop. 224-5'9 the structure of which was assigned on the basis of W (h 259 mu, 

&$!H-EtoH 220, 250 sh mu) (5), IR (yNujol 3340, 1770, 1730, 1720, 1605 cm+) and NHR 

spectra C6 ppgzSo 1.22, 1.43 (two singlet methyls), 0.139, 0.93 (two doublet methyls), 

5.45 (t, 1Ht J=4.C =Ps, R6 ), 6.50, 7.35 (two vinyl protons, Ii 7 
, Hll)]and also of the 

consideration of the following mechanism of the oxidation. 

Nagilactone B (II), giving triacetate, C H 0 
25 30 10' m.p. 254-5', 

has W (A 300 mu) 

and IR spectra (u 3450, 3250, 1780, 

and consumed one mole of HI0 
4' 

Its 

of I. Thus, the structure (II) was 

Nagilactone C (III), A 300 mu, 

1740, 1640, 1550 cm') very similar with those of I, 

NMR spectrum (TABLE II) is also very similar to that 

proposed. 

"Nujol 3400, 1770, 1710, 1640, 1550 cm+ [monoacetate, 

C21H2408, m.p. 255", diacetate, C23H260q, m.p. 280'1 and nagilactone D (IV), h 305 mu, 

PNujol 
3450, 1780, 1730, 1625, 1550 cm' [monoacetate, C20H2207, m-p. 263'1 exhibit the 

similar spectra in IR and UV region to those of I and II. As no ketonic function was 

recognized, the presence of an ether ring in both compounds was considered in order to 

account for the number of oxygen in the molecules. In the RMR spectra of III and IV 

(TABLE II), two proton signals (Hl, H2) are observed in the range of 3.4-3.8 ppm. They 

are coupled (J=3-4 ops) with each other and one of them is further coupled (J=5-6 cps) 

with the carbinyl hydrogen H 3 (established by the NMDR technique). These hydrogens were 

assigned to the a-epoxy carbinol moiety in the ring A. Of the alternative arrangementsof 

the moiety, the ones depicted were chosen because the acetylation of the hydroxyl group 

caused essentially no change in chemical shift of Hll (TABLE II). Furthermore, the 

ozonolysis Of nagilactone D acetate gave propionic acid (identified as p-bromophenaoyl 

ester, m.p. 58-g'), showing the presence of an ethyl group on the pyrone ring. 
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The 8tereochemirrtry of nyilaotonee will be dlnoaead later. 

It 18 known thrt oateohola suffer, in vlvo, the oxyd8tive ola8v8ge to a-pyrome 

deriv8tivor followily the retrpywwoteoh888 typo fi88iom (&7). The hydroxyl derivative 

(KIT) of totar (XI), whioh was iaolatod from the s8me pl8nt (l), m8y be oonsidered (u 

one of the possible bio(onetio preouraors of nrgilaoteno& 8nd the poaslblo biogenetic 

p8thv8y ie tent8tlvoly indioated below. 

. 
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