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Abstract-The isolation of several known diterpenoids and one new diterpene diol from aerial parts of Vlguiera 
insignis is reported. 

INTRODUCTION 

Several Viguiera species have yielded sesquiterpene lac- 
tones [l-6], diterpenoids [7] or both [S]. In continuation 
of our chemical investigation on this and related genera, 
we now report the isolation and characterization of the 
diterpenes from Vigulera inslgnis Miranda. 

RESULTS AND DISCUSSION 

The less polar fractions of the chromatography of the 
chloroform extract of V. insignis contained several acidic 
compounds. This mixture of acids was methylated and 
separated mto its components by Si gel chromatography. 
The components, in order of increasing polarity, were: 
ent-kaur-9(11)-16-dien-19-oic acid (1) [9], stach-15-en- 
19-oic acid (3) [S] and ent-kaur-16-en-19-oic acid (2) [lo]. 
The identification of these compounds was carried out by 
physical constants, spectroscopic methods and direct 
comparison with authentic samples. The diterpene al- 
cohol, stach-15-en-3a-ol (4) was isolated from these 
fractions and was identified by its spectroscopic charac- 
teristics [ 111. 

The more polar fractions afforded two isomeric diols 
derived from stach-15-ene. One of these displayed physi- 
cal and spectroscopic data identical with those reported 
for (+ )-stach-15-en-3a,lPdiol (5). This was converted 
into the known keto-aldehyde (6) and the ethylidene 
derivative (7) [12], thus confirming its structure. The 
second drol (8) C2,,H3202 (elemental analysis and mass 
spectrometry) also had features characteristic of a stach- 
ene derivative: a cis disubstituted double bond shown in 
‘H NMR as an AB system (6 5.70,5.53; J = 5.7 Hz) which 
shifted upfield on epoxidation in 9 and 10, and four 
quaternary methyl groups (see Table 1). The signals at 6 
0.98 and 0.79 are in good agreement with a 4,4’-gem- 
dimethyl group adjacent to a 3-equatorial hydroxyl group 
[13] and the paramagnetic shift of Me-10 in the dihydro 
derivatives on hydrogenation in 11 and 12 indicates that 
the C-20 methyl group is present as such [14]. The 
presence of the second hydroxyl function on ring C was 
confirmed by the transformation of 8 to the derivatives 
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13-H. The absence of a large coupling constant of the 
signal in ‘H NMR of the second carbinolic proton ( W,,, 
= 7 Hz) suggests an axial orientation of the hydroxyl 
group. The experiments with Eu(fod), d demonstrated 
that the C-17 methyl showed a remarkable downfield shift 
concordant only with a 12-8-01 (see Table 1). The struc- 
ture and stereochemistry proposed for this diol was 
confirmed by X-ray diffraction and the stereostructure 1s 
depicted in Fig. 1. A complete list of refined coordinates 1s 
deposited at the Cambridge Crystallographic Data 
Centre. 
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The results obtamed are m agreement with the slmllar- 
Ities observed m the terpenolds of some sectlons of 
Vzguzera and Helm&us [15], which are placed m the 
same subtribe (Hehanthmeae) The dlterpenold acids are 
widespread m these genera 

EXPERIMENTAL 

Mps are uncorr 

Aerzal parts (3 1 kg) of V znszgnzs, (collected on 19 November 

1979, ca 16 km SSE of Izucar de Matamoros, Puebla, Hwy 190, 
voucher AOH 0022, MEXU 320489) were extracted wzth CHCI, 

affording 133 g residue Thus was fractzonated over tonszl elutmg 

wzth hexane-CHCI, (9 1) and wzth CHCI,-EtOAc (8.2) yzeldmg 

72 3 and 42 1 g reszdue, respectzvely Part of the non-polar reszdue 
(20 g) was chromatographed on Sz gel usmg hexane-EtOAc (9 1) 

The first fraLtzons were combmed and evaporated, leavmg a 

reszdue (1 3 g) whzch was treated wzth CH,N, The mzxture 

contammg the methyl esters was chromatographed on 9 gel The 

fractzons eluted wzth hexane-C,H, (20 1) afforded l-3 as methyl 

esters From the fractzons eluted wzth hexane-EtOAc (9 2), was 

Isolated 4 

The polar residue was chromatographed on Sz gel and elutzon 

wzth CHCl,-Me,CO (20 1) gave (+)-stach-15-en-3a,l9-dzol (5) 
(1 21 g) Subsequent fractzons eluted wzth CHCl,-Me&O (4 1) 

gave 1 73g (+)-stach-l5-en-3a,l2,&dzol (8) Mp 204-205” [a]% 
+8 73” (MeOH, c 0.126) IRv~‘;‘crn~’ 3360, 1460, 1412, MS 

m/z (rel mt ) 304 [Ml+ (3 X), 286 (2 3) 110 (24 6), 119 (34 6), 107 

(lCO), 105 (65 3),93 (69 2),91 (74 6), 81 (55 4),43 (61 5). (Found. C, 
78 71, H, 10 60r 0,lO 53 C;,H;;O; reqmrcs C, 78 84, H, LO 59, 

0, 10 51% ) Thus substance was submztted to X-ray analyszs, 
gzvmg the followmg general parameters a (A) = 12 221 (2), b(A) 

= 15 166 (2), c(A) = 19471 (5) Space group P2,2,2, pcalc 

(mg/m’) = 1 120 (I), wavelength, MoKa = 0 71073 A 

Derzuatzues of5 150 mg 5 m Me,CO was treated wzth Jones 

reagent at 0” for 10 mm Usual work-up gave 6 (130 mg), mp 
108-109”, lzt [12] 109-l lo” 180 mg 5 m Et,0 was shaken wzth 

paraldehyde (1 2 ml) and HCl (0 4 ml) to gave, after usual work- 
up, 140 mg 7, mp 12&121”, lzt [12] 120-121” 

Derzuatzues of8 Acetylatzon 213 mg 8 was acetylated to gave, 

after TLC (eluted wzth hexane-EtOAc, 4 1) the dzacetate (14) 
(89 1 mg), mp 125-127”, IRY$$F’~ cm-’ 1731, 1370, 1250, MS 

m/z (rel mt ) 388 [Ml+ (4 7), 328 (25 l), 268 (4 2), 253 (6.2), 145 

(23.9), 133 (92 3), 119 (44 l), 107 (38 2), 106 (509), 91 (57 7), 43 

(100) (Found C, 73 95, H, 9 48,0,16 70 C,,H,,O, requires C, 
74 19, H, 9 34, 0, 16 47 % ) and the monoacetate (13) (57 5 mg), 
mp 137-139” IR v$$F13 cm- ’ 3600, 1730, 1350, 1250 MS m/z 
(rel mt) 346 [Ml+ (1 0), 330(5 1), 316 (0 5),270 (20 1),255 (12 5), 

107 (25 0), 105 (26 4), 93 (34 6), 81 (25 0), 43 (100) 

Epoxzdatzon Treatment of 8 (110 mg) m CH,Cl, wzth mcpba 

(100 mg) afforded 95 mg 9, mp 194196”, IR v$$FI~ cm-’ 3420, 

1450,1030, MS m/z (rel mt ) 320 [Ml+ (20 1), 302 (4 7), 287 (5 8). 
250 (10 5), 249 (56 9), 161 (21 0), 159 (20 1), 147 (27.5). 145 (28 5), 

135 (lOO), 123 (46 5). 107 (67 0). 105 (77 9), 93 (68 4), 91 (94 7), 79 

(84 1) 
Hydrogenatzon 139 mg 8 zn MeOH was hydrogenated usmg 

Pd-C to afford 126 5 mg 11, mp 198-199” [a]g -24 53” 
(MeOH, c 0 163) IR v$$..‘3 cm -’ 3600, 1448, 1380, 1362 MS 
m/z (rel. mt.) 306 [Ml+ (13 9), 288 (21 7), 273 (200), 231 (180), 
136 (73 2), 121 (82 9), 109 (54 0), 197 (lOO), 105 (65 1), 79 (78 9), 43 

(40.0) (Found C, 78 67; H, 11 23, 0, 10 20 C H 0 requzres 20 34 2 
C, 7838, H, 11 18,0, 1044%) 

Oxzdatzon Jones oxzdatzon of 121 1 mg 8 gave 74 3 mg 15 after 

TLC (eluted wzth CHCl,-Me,CO, 9 l), mp 92-94”, 
IR~~~~~~~crn-’ 1770, 1440, 1380, 1360 MS m/z (rel mt) 300 

[Ml+ (58 3),272(8.1), 148 (12 l), 145 (11 5). 119 (32 2), 107 (38 2), 

106 (68 8), 105 (53 3). 93 (loo), 91 (84 l), 79 (51 1), 77 (58 0), 67 

(38 2) 
Conuerszon of14 to 10 90 mg 14 m CH,Cl, was oxzdzzed wzth 

mcpba to gzve 70 mg 10, mp 178-180”. IR v$$~J cm-’ 1740, 

1460, 1372, 1250 MS m/z (rel mt ). 404 [M]+ (2 6), 344 (4 8), 269 

(55), 255 (60), 161 (76), 147 (loo), 135 (264), 131 (109), 121 

(19 3), 107 (15.7), 105 (20 l), 95 (23 7), 43 (100) 
Conterszon of14 to 12. Catalytzc hydrogenatzon of 14 (95 1 mg) 

m EtOAcafforded 12 (87 3 mg), 135-136” IR v$,y$13 cm-’ 1720, 

1450,1365,1250 MS m/z (rel mt.): 390 [M]+ (0.5), 330 (9 3), 316 

(1 8) 302 (1 0), 288 (1 Oj, 270 (434), 255 (479), 226 (200), 136 

(30 I), 121 (39 8), 107 (40 0), 93 (35.2), 91 (35 0). 43 (100). (Found 

C. 73 5h; H, 9 75,0,16 30 CZ4H3sOb requzres C. 73 80. H, 9 81, 
0, 1639%) 
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