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treated with ( f )-a-phenylbutync anhydride (freshly crystalhzed, 
excess) at 40” for 15 hr (R)-a-Phenylethylamme (12 ~1) was 
added and after 15 nun the mixture was diluted with dry EtOAc 

1 

(800 ~1) and checked by GLC on a 25 m glass capillary column 
coated with OV-101 at 210”, followmg the procedure described m 

2 

ref [73 A peak decrement of 4 for the (R)-acid indicated the R- 3 

configuration at C-4 4 

5 
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Abstract-A new dlterpenold has been isolated from the root of EIueoselmumfoetrdum Its structure was estabhshed as 
ent-lSa-senecloxy-atls-16-en-19-olc acid mainly by ‘H NMR and 13C NMR spectroscopic studies of its methyl ester 
denvatlve 

INTRODUCTION 

In a previous commumcatlon [ 11, we reported ent-kaur- 
16-en-19-olc acid and the new methyl ent-8,9-seco-9,16- 
dlketo-l7-nor-kaur-8(15)-en-19-oate (foetldm) as the 
major dlterpemc constituents of the aerml parts of 
Elaeoselmum foetldum (L ) BOWS, an umbelhferous plant 
endemic at the Iberutn Pemnsula A study of the root of 
this plant, has now allowed the Isolation of large amounts 
of the previously known ent-kaur-16-en-19-olc acid [2] 
together with a minor new dlterpemc acid (I), which was 
purified as the methyl ester derivative (2), and whose 
structure was estabhshed by spectroscopic means 

RESULTS AND DISCUSSION 

The methyl ester (2) of the new dlterpenold had a 
molecular formula Cz6H3s04 and its IR spectrum 
showed strong and broad ester (1718 cm-‘) and exocychc 
methylene (3080,1653 and 910 cm-‘) absorptlons and no 
hydroxyl bands The ‘H NMR spectrum of 2 showed 
characterlstlc signals for a seneclc ester [SS 79 (lH, qq, 
J - 0 95 Hz), 2 22 (3H, d, J, b 
~l&~~z~~n! lt[&,d, Jallylrc = 1 17 Hz)] attachdto 

a carbocychc secondary carbon atom Tlus carbon 1s 
between an sp3 tetrasubstltuted carbon atom and an 
exocychc methylene group, as the signal of Its gemmal 
proton showed a tnplet at SS 12 (Jallyb = 2 0 Hz) and the 
signals asslgned to the exocychc methylene group ag 
peared as two trrplets (J_, = Jdluk = 2 0 Hz) at S4 97 
and 4 88 Double resonance expernnents confirmed all the 
above asmgnments, because on lrradlation at 65 79 (ole- 
fimc proton of the seneclc ester group) the signals at 62 22 
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Table 1 1°C NMR chemical shifts* of com- 
pound 2 

Carbon No Carbon No 

1 398tt 11 262t 
2 188t 12 3641 
3 38 It 13 269t 
4 438s 14 287t 
5 5661 15 760d 
6 197t 16 1523s 
7 333t 17 11Olt 
8 372s 18 2876 
9 435d 19 1780s 

10 380s 20 1249 
-OMe 5129 

-o& 
\$I_ Z’/ 

&e 
1’ 1670s 
2’ 11656 

H/ - \&e 
3’ 1568s 
4’ 2759 
5’ 204q 

*In ppm relative to TMS Taken at 90 55 MHz 
1n CDC13 solution 

t SFORD mult1phaty 

and 194 collapsed into smglets, and u-radlatmg the 
gemmal proton of the ester group (65 12) the triplet 
signals of the two protons of the exocychc methylene 
group (6497 and 488) were transformed mto doublets 
(Jgcm = 2 Hz) In addition, compound 2 possessed two 
methyl groups attached to fully substituted carbon atoms 
(two singlets at 61 17 and 0 80) and a carbomethoxyl 
group (a 3H singlet at 63 65) The UV absorption of 2 
(A_ 221 nm, logs 4 04) was also mdlcatlve of the presence 
of the senecloate moiety m the molecule of the dlter- 
penold 

All the above data may be accommodated most readily, 
albeit not exclusively, in tetracarbocychc, monoolefinic, 
dlterpemc structures of ent-kaur-16-ene or ent-atls-16-ene 
types with a carbomethoxyl group on C-19 and a seneclc 
ester group on C-15 [3, 43 However, the “CNMR 
spectrum of 2 (Table 1) provided conclusive proofs for the 
ent-atls-16-ene hydrocarbon skeleton and for the presence 
of a C-19 carbomethoxyl group and an ent-15a-seneclc 
ester group m the molecule of this new dlterpenold 
Effectively, C-l to C-6, C-10, and C-18 to C-20 carbon 
atom resonances of compound 2 (Table 1) were in 
complete agreement with those reported for methyl ent- 
atls-lben-1Poate [5], whereas C-l 1 to C-17 carbon atom 
resonances were almost identical to those found m some 
ent-lfia-esterdied ent-atls-16-ene alkaloids [6], but very 
different to the previously reported values for ent-15a- or 
ent-lS/?-acetoxy-kaur-16-enes [7] Moreover, all the 
carbon atom resonances of compound 2 are also m 
agreement with the expected values obtained from methyl 
ent-ata-16-en-19-oate [5], taking mto account the mtro- 
ductlon of an ester fun&on on the enr-15a posrtion [4,7] 
In particular, the dlamagnetlc shifts (As = - 6 3 and 
- 8 5 ppm) experienced by the C-7 and C-9 carbon atoms 
in compound 2 with respect to methyl ent-atls-16-en-19- 
oate clearly pointed to ent-a as the configuration of the C- 
15 ester function 

The absolute configuration of this new dlterpenold was 

not ascertained However, compound 2 1s beheved to 
belong to the enantlo series hke ent-kaur-16-en-19-olc 
acid, co-occurrmg m the same species Moreover, the 
variation of the optical rotations of compound 2 (see 
Expenmental) and gumnuferohc acid [3] IS snxular, and 
the enantto absolute configuration of this last compound 
1s well-known [3] 

The new dlterpemc acid 1s thus the 15-senecloate of ent- 
15a-hydroxy-ata-16-en-19-0~ acid (1) and belongs to the 
very small group of nitrogen-free natural substances with 
this hydrocarbon skeleton ([3] and refs therem) 

EXPERIMENTAL 

For general details on Experimental see ref [1] Plant 
materials were collected 1n June 1974 between Arcos de la 
Frontera and Tabernas de la R1vera (Crldlz, Spam) and voucher 
specimens (No 177215) were deposited 1n the Herbanum of the 
Royal Botanical Garden of Madrid 

Extraction and 1solatzon of the drterpenouis Dned and finely 
powdered EIaeosehnum foetldum (L ) Bo1ss roots (400 g) were 
extracted overnight with n-hexane-Et20 (2 1) 1n a Soxhlet The 
extract (23 g) was chromatographed on a s1hca gel column 
(Merck No 7734, deactivated with 15 % HzO) Elut1on vvlth n- 
hexane-EtOAc (25 1) y1elded 1n order of elutlon ent-kaur-lden- 
19-01~ acid (4 g) and a complex rmxture (7 g) of dlterpenlc acids 
This mixture was treated with ethereal CH2N, and the mixture of 
the methyl esters was repeatedly and carefully subJected to 
column and PLC chromatography, but, unfortunately, only one 
of the constituents was isolated as a pure substance (2, 30 mg) 
ent-Kaur-16-en-19-0s acid was identified by 1ts physical (mp, 
[aID) and spectroscopic (IR, ‘H NMR, MS) data and by 
comparison with an authentic sample 

Compound 2 A syrup, IR ~2’3 cm-’ 3080,3000,2950,2880, 
1718 (br), 1653, 1605, 1470, 1465, 1448, 1380, 1360, 1280, 1150, 
1095, 1075, 1015,990,970,910, 853, UV IEz”nrn (log E) 221 
(4 04), ‘H NMR (360 MHz, CDC&) see Results and Discussion, 
1% NMR (90 55 MHz, CDCls) see Table 1, EIMS (direct inlet, 
75 eV) m/z (rel 1nt) 414 [Ml’ (l), 399 (0 6), 355 (0 6), 332 (8), 314 
[M - senecic acid]+ (6), 299 (3), 286 (2), 279 (3), 271 (2), 255 (5), 
239 (3), 211 (2), 199 (I), 185 (2), 181 (2), 173 (2), 167 (8), 149 (30), 
121 (6), 105 (6), 91 (7), 83 (lOO), 71 (9), 57 (15), 55 (18) Cz6H3s04 
MW 414 

[a]‘” = 
589 578 546 436 365 nm 

-66” -69” - 79” - 139” -227” 
(CHCls, c 115) 
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