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Abstract-The leaves and the trunk barks of Magnolza watsontt afforded two blosynthetlc intermediates of 
dehydrocostuslactone (watsonol A and watsonol B) along with the neolignans, magnolol, hanoklol and obovatol, and 
the aporphine alkaloids, hrlodenme and aslmllobme 

In a recent chemotaxonormcal mvestigatlon of the ses- 
qwterpenes and the neohgnans of magnohaceous plants 
[l-6], it was found that the chloroform extracts of 
Magnolia watsonn Hook. fil contamed two biosynthetic 
mtermedlates of dehydrocostuslactone (1 I), named wat- 
sonol A (12) and watsonol B (13). We now wish to report 
on the charactenzatlon of these new gualane sesqul- 
terpenes 

The chloroform extracts of the fresh leaves and the 
trunk bark of M watsortn afforded three gualane ses- 
qmterpenes, the major one of which was identified as 
dehydrocostuslactone (11) [7, 83 The second sesqulter- 
pene, watsonol A, mp 65-67”, C15H2202 (M+ 234), was 
obtained as a crystalline substance Its IR spectrum 
(CHCl,) showed bands assignable to a hydroxyl group 
(343Ocm-‘), and a double bond (164Ocm-‘) The 
‘H NMR spectrum (CDCl,) resembled that of dehydro- 
costuslactone (ll), except for the presence of signals due 
to a hydroxymethylene group (S 4 06) m place of the y- 
butyrolactone function of 11 Acetylatlon of watsonol A 
with acetic anhydride and pyndme afforded a dlacetate, 
which showed two acetoxyl methyl signals at 61 87 and 
2 06 m its ‘H NMR spectrum In addmon, the ‘H NMR 
spectrum exhlblted signals typical of three termmal 
methylene double bonds (lH, d, J = 2 Hz, 64 73, lH, s 
(br),6482,1H,s,6494,1H,s,6507,2H,s,65ll)atC-15, 

C-14 and C-13, and a 1H as a triplet at 63 27 (J = 9 Hz) 
for the proton attached to the carbon bearing the 
hydroxyl group at C-6 The latter signal shows the trans- 
dlaxlal disposition of the protons at C-5 (a), C-6 (j) and C- 
7 (a), as in dehydrocostuslactone (11) 

On Jones oxidation of watsonol A, the oxldatlon 
product was obtained The structure of this compound 
was in agreement with dehydrocostulactone (11) (IR, MS 
and ‘H NMR) Therefore, the stereostructure of watsonol 
A 1s confirmed to be 12 

The third gualane sesqmterpene, watsonol B, 
C1,Hz403 (M+ 276), was obtained as an oil Its IR 
spectrum contamed bands asslgnable to a hydroxyl group 
(353Ocm-I), an acetoxyl group (1725 cm-‘), and a 
double bond (1640 cm-‘) The ‘H NMR spectrum was 
superimposable on that of watsonol A (12), except for the 
presence of a signal due to an acetoxyl methyl group 

Watson01 B was acetylated with acetic anhydride and 
pyrldme to give an acetate, which was identical with a 
dmcetate of watsonol A Thus, the structure of watsonol B 
1s elucidated as 13 BesIdes the three gualane sesqmter- 
penes, the germacranohde sesqmterpenes, costunohde (9) 
and 15-acetoxycostunohde (10) [9], and the eudesman 
sesqmterpenes, a-eudesmol (a), jLeudesmol(7) and cryp- 
tomertdlol(8) [lo] were isolated and characterrzed from 
the chloroform extracts of the fresh leaves and the trunk 
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bark of this plant Furthermore, three phenohc neohg- 
nans, magnolol(3), hanoklol(4) [lo] and obovatol(5) [3], 
and two aporphme alkaloids, hrlodenme (1) and as- 
lmllobme (2) [11] were isolated from the trunk bark of 
this plant as well as from M obooata Thunb 

EXPERIMENTAL 

Mps uncorr, ‘H NMR (100 MHz) and ‘“C NMR (25 MHz) 
CD& mt standard TMS, MS (70eV) direct msertton, IR 
CHC13, UV and CD MeOH CC s~hca gel 60 (70_230mesh), 

R 
12 OH R 

13 OAc 

TLC ahca gel F-254 (0 25 mm) Spots were detected on TLC in 
UV hght (254 run) after spraymg wth 10% H2S04 and then 
heatmg at 100 

Extructron and separation of compounds The MeOH extracts 
of fresh leaves (15 kg) and trunk bark (3 5 kg) of M watsonu 
collected m Sept 1982 m the Yawase &strq Inazawa, A& 
prefecture, were separated mto n-hexane and CHCls-soluble 
fractions respectively The basic fraction from the CHCI, extract 
(trunk bark) (48 g) was chromatographed over Brockmann 
A120s (Standard II-III) (CHQ) to @ve hnodemne (1, 38 mg) 
and asmnlobme (2,54 mg). The neutral fraction (leaf) (15 g) was 
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chromatographed over a column of s111ca gel (120 g) usmg C,H6 
as eluent to afford dehydrocostuslactone (II,40 mg), watsonol B 
(13,107 mg), watsonol A (12, 10 mg) and 15-acetoxycostunohde 
(lo,88 mg) The neutral fraction (trunk bark) (62g) was chromato- 
graphed over a column of shca gel (500g) using C6Hs with 
gradually increasing proportlons of EtOAc as eluent The first 
fraction (C,H,) gave costunohde (9,44 mg), dehydrocostuslac- 
tone (11,125 mg), 15-acetoxycostunohde (lo,78 mg), a-eudesmol 
(6, 8 mg), p-eudesmol (7, 10 mg), cryptomerldlol (8, 27 mg), 
obovatol (5, 1 5 g), magnolol (3, 187 mg) and hanoklol (4, 
300 mg) The second fraction (C,H,-EtOAc, 5 1) gave watsonol 
B (13, 107 mg) and watsonol A (12, 89 mg) 

Dehydrocostuslactone (11) Colourless 011 IR vzc’3 cm-’ 
1755, 1640, 1000, UV IlzH nm (E) 206 (8168), MS m/z 230 
[Ml+ G~dU CD 6 0013, MeOH) C%90 0, C%s - 708, 
[f&,, - 14154, [& 0, ‘H NMR 63 94 (lH, t, J = 10 Hz, H- 
6),482(1H,s,H-14),488(1H,s,H-14),504(1H,d,J =2Hz,H- 
15), 5 25 (lH, d, J = 2 Hz, H-15), 5 48 (lH, d, J = 3 Hz, H-13), 
6 29 (lH, d, J = 3 Hz, H-13), 13C NMR 630 3,309 (each t, C-2 
or C-3), 32 6,36 3 (each t, C-8 or C-9), 45 1,52 0 (each d, C-l or C- 
5), 47 6 (d, C-7), 85 2 (d, C-6), 109 5, 112 6 (each t, C-14 or C-15), 
1200 (t, C-13), 139 8 (s, C-11), 149 2,1513 (each s, C-4 or C-lo), 
170 1 (s, C-12) 

W’atsonol B (13) Colourless oil IR vzc’l cm-’ 3530; 1725, 
1640, MS m/z 276 [M]’ (C1,Hz400), 258,216, 198, ‘H NMR 
62 08 (3H, s, OCOMe), 3 18 (lH, t, J = 9 Hz, H-6),4 58 (2H, s, H- 
12),469(1H,d,J = 2Hz,H-15),478(1H,s(br),H-15),492(1H, 
s,H-14),503(1H,s,H-14),506(2H,s,H-13),’3CNMR S2lO(q, 
OCOW, 28 8,30 7 (each t, C-8 or C-9), 35 3,35 9 (each t, C-2 or 
C-3), 47 4 (d, C-l), 53 6, 55 4 (each d, C-5 or C-7), 65 9 (t, C-12), 
688 (d, C-6), 1106, 111 2, 1119 (each t, C-13 or C-14 or C-15), 
147 5 (s, C-l l), 152 2, 153 0 (each s, C-4 or C-lo), 170 7 (s, 
OCOMe) 

Watsonol A (12) Colourless needles, mp 65-67” 

IR vza3 cm-’ 3600, 3430, 1640, MS m/z 234 [M]’ 
(CL5Hz202), 216, 198, ‘H NMR 63 27 (lH, t, J = 9 Hz, H-6). 
406(2H,s,H-12),473(1H,d,J = 2Hz,H-15),482(1H,s(br),H- 
15), 494 (lH, s, H-14), 507 (lH, s, H-14), 5 11 (2H, s, H-13) 

Jones oxuiatzon ofwatsonol A Toa soln of 12 (5 mg) m Me&O 
(2 ml), Jones reagent (8 N CrO, soln) (15 mg) was added at 0 
After 1 mm, Hz0 was added and the mixture extracted with 
CHC& Evaporation of CHC& gave a gum, which was 
chromatographed on Al,O, (C,H,) to gve pure dehydrocostus- 
lactone (11, 2 mg) 

Duetate ofwatsonol A Colourless 011 IR vg!$‘3 cm- ’ 1725, 
1640,900, MS m/z 318 [M]’ (CL9Hz604), 258, 198, ‘H NMR 
61 87 (3H, s, OAc-6), 2 06 (3H, s, OAc-12), 4 47 (2H, s, H-12),4 72 
(lH, t, J = 9 Hz, H-6), 4 765 04 (6H, m, H-13, H-14, H-15) 
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