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Abstract-Two new natural tnterpenes, 3/l-acetoxyolean-9,12-dlene and 3j?-acetoxy-6/?-hydroxyolean-9,12dlene, 
were isolated from Ferula lrnku 

INTRODUCTION 

Ferula lmku Webb (Umbelhferae) 1s a species endenuc to 
the Canary Islands [ 11, commonly known as ‘CafiaheJa’ or 
‘Julan’ Chemically, the Ferula genus IS characterized by Its 
content m sesqmterpenes and coumarms [2] In a pre- 
vious work [3], we reported the isolation from this species 
of a new sesqmterpene, hnklol, with a carotane skeleton, 
as a major product 

This paper describes the charactervatlon of two tnter- 
penolds also isolated from Ferula lmku The less polar of 
these compounds had a mass spectrum m accordance mth 
the formula C3zHSZ02 (M+ at m/z 466 3801) The UV 
spectrum showed an absorptron at 283 nm assignable to a 
homoannular dlene The ‘H’NMR spectrum had a one 
proton triplet at 64 53 typlcal of the gemmal proton to an 
equatorial acetate at C-3 m a tnterpenold and a double 
doublet at 5 49 and 5 57 correspondmg to the two dlemc 
homoannular hydrogens 

A second new tnterpene (2) Isolated from this species 
showed a similar absorption to 1 m the UV spectrum Its 
‘H NMR spectrum was also very slmdar to that of 1, 
except for the chenucal shrft of the methyl groups and the 
appearance of a new broad singlet at 64 65, assignable to a 
proton gemmal to an axial hydroxyl group The presence 
m its mass spectrum of a peak at m/z 255, correspondmg 
to fragment a (Scheme l), and the absence of one for b, 
showed that the hydroxyl group was on ring A or B 
Moreover, a peak at m/z 329 correspondmg to a new 
fragment c, corresponding to a hydroxyl substituted form 
of b, was observed 

These data permltted the assignment to this substance 
of the oleane structure 1, or its equivalent m the ursane 
series The non-identity of the new compound Hrlth the 
ursane product previously isolated from Salvra brousson- 
ettl [4], and the presence m the ‘H NMR spectrum of 
methyl group resonances m the form of singlets pointed to 
an oleane skeleton 

The axial hydroxyl group was assumed to be located at 
the 6/I- or 7a-positIon, because under normal acetylation 
condltlons the acetate was not formed The ‘H NMR 
chermcal shift of the methyl group m rmg A and B pointed 
to 68 Moreover, the physlcal and spectroscopic proper- 
ties of 2, were also different from those reported for the 
monoacetate of castanopsm (3/Lacetoxy-7a-hydroxy- 
olean-9,lZdlene) [7] Therefore the second tnterpene was 
assigned the structure 3#l-acetoxy-6/I-hydroxyolean-9,12- 
dlene (2) 

In the mass spectrum, the base peak and molecular ion 
comclded at m/z 466, due to the stablhty afforded the 
molecule by the dlene system Another Important frag- 
ment was observed at m/z 255 assignable to a cleavage m 
rmg B with rearrangement of a hydrogen A further 
fragmentation of this type with cleavage m rmg D formed 
a fragment at m/z 313, which through loss of acetic acid 
gave an ion at m/z 253 Assummg that the rearranged 
hydrogen IS derived from the methyl groups at C-8 and 
C-14, respectively, these fragments may be represented as 
shown m Scheme 1 

The locatIon of the hydroxyl group at C-6 m 2 was 
con6rmed by oxldatlon with Jones reagent In this way 
two compounds were obtained, the less polar was the 
normal oxldatlon product with structure 3 In Its 
‘H NMR spectrum a pan of doublets at 6 2 72 and 2 05, 
and a singlet at 2 35, were assigned to the hydrogens at C-7 
and C-5 The 13C NMR spectrum of this compound was 
characterlstlc of a tnterpene with a carbonyl group at C-6 
[8] Thus, by comparison of the spectra of 1 and 3 
(Table l), it 1s seen that in the latter compound the signal 
corresponding to C-6 disappeared and that those of C-5 
and C-7 were displaced downfield These effects produced 
by the Influence of the ketone at C-6 are solar to those 
given for steroids [9] and for the lupane trlterpenes [8] 
with this substltuent 

The confirmation of the 3B-acetoxy-olean-9,12&ene The structure 4 was assigned to the more polar 
structure for 1 was acheved by study of Its 13C NMR compound obtamed from the oxldatlon The lllgh resol- 
spectrum (Table 1) and by comvson of Its physlcal utlon mass spectrum mdlcated the mtroductlon mto the 
properties with those given for a synthetic sample [S, 6] molecule of a new oxygen atom, accordmg to the formula 
This 1s the first time that this compound has been isolated C32H4604 Its UV spectrum showed an increase m 
from nature conJugatlon compared with the ketone 3 In the IR 
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1 R=Hz 
2 R=a-H,fl- OH 
3 R=O 

8(C,9H27r m/z 255 2126) 

R 

bR=H(CIIH2902,m/z 3132195) 
CR=OH(Cz1H1903,m/z3292126) 

Scheme 1 Mass spectral fragmentation of compound 1 (R = H) and compound 2 (R = OH) 

spectrum three carbonyl absorptlons were observed, one 
was typical of the acetate, a second was a SIX membered 
rmg ketone and a third a conJugated ketone The 
‘H NMR spectrum of this last product showed the proton 
at C-l 1 as a smglet at 6 5 92 The appearance m this 
spectrum of a pair of doublets at 3 39 and 2 72, assignable 
to the hydrogens at C-19, IS also characteristic 

dlenes but among those known are srukogenm B [ll], 
echmatlc acid [12, 131, aamlradlenyl acetate [4], ISO- 
macedomc acid [ 143, castanopsm [7] and lsomerlstroplc 
acid [15] 

EXPERIMENTAL 

The acetate 1 was also subJected to the oxldatlon 
condttlons mentioned above for 2 In this way the 
conJugated ketone 5 was obtamed In Its ‘H NMR 
spectrum there appeared, as m 4, the proton at C-l 1 and 
the pair of doublets typIcal of the hydrogen at C-19 This 
compound (5) was identical (mp, UV) with one described 
m the hterature [lo] 

Mps are uncorr OptIcal actlvltles and IR spectra were taken m 
CHC& UV spectra m EtOH and NMR m CDCI, MS were 
measured at 70 eV (probe) 

Relatively few natural trlterpenes are homoannular 

Isolatron of the trlterpenes The dry fruits of Ferula lmkzt Webb 
(3 1 kg), collected m San Mateo (Gran Canana, Canary Islands), 
were extracted with EtOH ma Soxhlet The alcoholic extract was 
steam dlstdled and the residue then extracted with petrol, CsHs 
and CHC& This ylelded 300 g of petrol extract, 125 g of this 
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Table 1 ‘“C NMR spectral data for compounds 1 and 3 
(90 MHz) 

Carbon 1 3 Carbon 1 3 

1 37 1 37 1 16 27 2 27 1 
2 243 238 17 32 1 32 3 
3 806 80 1 18 456 459 
4 379 369 19 468 467 
5 512 599 20 31 1 312 
6 18 2 2119 21 346 346 
7 32 1 48 5 22 369 369 
8 38 6* 412 23 28 7 28 7 
9 1539 1496 24 168 164 
10 40 7* 476 25 20 oi 1933 
11 1159 1166 26 210t 20 8$ 
12 1207 1209 27 28 1 279 
13 147 2 148 9 28 25 3 25 5 
14 427 428 29 332 33 2 
15 256 25 7 30 23 7 23 3 

*,t,$These values may be Interchanged 

material were chromatographed on slhca gel A mixture of waxes 
and trlterpenes was mltlally obtained from which 1 (200 mg) was 
Isolated by crystalhzatlon, leavmg a complex mixture of sequ- 
terp-enes mcludmg hnklol 

The trlterpene 2 was Isolated as a mmor product (90 mg) from 
the an-dned roots collected m the same place and m accordance 
with the experlmental data reported [3] and by rechromato- 
graphy of some fractions obtained when hnklol was Isolated 

3/?-Acetoxy-oleun-9,12-dlene (1) Mp 223-226” [aID + 315” 
(c 1 5) (ht [5] mp 217”, [aID + 342”), [M]’ at m/z466 3801 (talc 
for C&Hs002 466 3810) IR v_ cm-’ 2940,2850, 1720, 1460, 
1380, 1365, 1260,1030,980,900,835,820 UV L,, nm 283 (ht 
281 [a]) ‘H NMR (90 MHz) 65 49 and 5 57 (each lH, d, J 
= 6 Hz, H-11 and H-12), 4 53 (lH, t, H-3), 2 06 (3H, s), 128 (6H, 
s), 123,l 16 and 0 99 (each 3H, s) and 0 90 (9H, s) EIMS m/z (rel 
mt) 466 [M]’ (lCO), 451, 313, 255, 253, 218 

3/%Acetoxy-6p-hydroxy-oiean-9,12-dlene (2) Mp 224-229”, 
[M]’ at 482 3744 (talc for C&HsOOJ 482 3760) IR vmaX cm-’ 
3600,2910,2820, 1720, 1600, 1460, 1380, 1365, 1260, 1030,980, 
940,835,830 UV rl, nm 295 ‘H NMR (60 MHz) 65 57 and 
5 72 (each lH, d, J = 6 Hz, H-11 and H-12), 4 65 (lH, br s, H-6), 
4 50 (lH, t, H-3), 2 07 (3H, s), 158 and 141 (each 3H, s), 1 25,O 95 
and 0 86 (each 6H, s) ‘H NMR (90 MHz, C6Ds) S5 68 (2H, s, H- 
1l)and H-12),470(1H, t, H-3),430 (lH, brs, H-6), 192 (3H,s), 
183, 154,144 and 109 (each 3H, s), 105 and 0 98 (each 6H, s) 
EIMS m/z (rel mt ) 482 [M]’ (lOO), 329 (6), 255 (7), 123 (34), 109 
(12), 95 (13) 

Oxldatlon of 2 The monoacetate 2 (70 mg) m Me2C0 was 
treated with a shght excess of the 8 N CrOo reagent at room temp 
for 20 mm MeOH was then added, the mixture was poured mto 
H20, the products recovered m EtOAc and SubJected to dry 
column chromatography on slhca gel Elutlon with 
petrol-EtOAc (20 1) gave 3/?-acetoxy-6-oxo-olen-9,12-dlene (3) 
(42mg), mp 189-193”, [M]’ 4803614 (talc for &H4s03 
4803603) IR v_cn-’ 2910,2840,1720,1710,1460,1380,1260, 
1040,990,970,840,820 UV 1, nm 295 ‘H NMR (60 MHz) 

6566 (ZH, brs, H-12and H-13),444 (lH, t, H-3),272and 205 
(each lH, d, J = 16 Hz, H-7), 2 35 (lH, s, H-5), 2 06 (3H, s), 129 
(3H, s), 123 (6H, s), 106 (3H, s), 0 90 (6H, s) and 0 86 (3H, s) 
EIMS m/z (rel mt ) 480 [Ml+ (lOO), 465 (6), 405 (5), 327 (7), 297 
(7),283 (13),255 (34),203(13), 159(10), 149(17), 135 (13) Further 
elutlon gave 3B-acetoxy-6,12-dloxo-olean-9,13-drene (4) (16 mg), 
mp 224228”, [M]’ 4943414 (talc for C02H4604, 4943396) 
IR v_ cm -’ 2960, 2920, 2860, 1720, 1710, 1640, 1590, 1460, 
1380,1370,1360,1280,1260,1180,1140,1100,1040,990,970,910, 
890 UV A,,,, nm 225,252 and 301 ‘H NMR (90 MHz) 65 92 
(lH, s, H-11), 446 (lH, t, H-3), 339 and 272 (each lH, d, J 
= 15Hz,H-19),240(1H,s,H-5),208(3H,s),136,134,130,127 
and 1 13 (each 3H, s), 102 (6H, s), 095 (3H, s) EIMS m/z (rel 
mt) 494 [M]’ (lOO), 479 (36), 343 (17X 269 (89), 217 (22), 173 
(14), 83 (22) 

Treatment of 1 with Jones rewent Compound 1 (80 mg) was 
treated as described above for 2 with 8 N Cr03 for 30 mm In this 
way starting material (14 mg) and 3/I_acetoxy-12-oxo-olean-9,13- 
dlene (5) (56 mg) were obtamed after chromatography on s~hca 
gel, usmg petrol-EtOAc (20 1) Compound 5, mp 186-188”, 
IR vmaX cm -’ 2960, 2880, 1725, 1630, 1585, 1460, 1380, 1360, 
1310, 1260, 1170,1034 984905,890 UV I, nm 260and 298 
‘H NMR (90 MHz) 65 80 (lH, s, H-11), 4 52 (lH, t, H-3), 2 37 
and335(eachlH,d,J=15Hz,H-l9),2@4(3H,s),126and112 
(each 6H, s), 097 (3H, s), 092 (9H, s) EIMS m/z (rel mt ) 480 
[M]+ (53), 465 (34), 405 (3), 329 (6), 269 (lOO), 231 (14), 217 (lo), 
189 (lo), 173 (3), 149 (6) 
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