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Abstract-Six new carotane sesqmterpenes, the p-methoxybenzoate-, lsovalerate- and veratrate of epoxy- 
Jaesckeanadiol, the l-acetate, S-lsovalerate of feruhnklol, the l-acetate, S-lsovalerate of lapiferol and the l-acetate of 
laplferol, and the already known p-methoxybenzoate of Jaesckeanadiol and laplferm have been Isolated from Ferula 
lmku 

INTRODUCTION 

From Fen& hkzt Webb we Isolated the sesquiterpene 
alcohol hnklol with a carotane skeleton hydroxylated at 
C-6 [l] and two dlemc triterpenes of the oleane type [Z] 
We now report on the lsolatlon and structural determl- 
nation of several carotane sesqulterpenes hydroxylated at 
C-10 from this plant 

RESULTS AND DISCUSSION 

The least polar compound Isolated was Identified 
as the p-methoxybenzoate of Jaesckeanadlol (ferutldm) 
(l), obtained previously from Ferulu kuhtstanrca [3] 
Jaesckeanadlol (2) was isolated from F pesckeana [4] 
Also Isolated was a group of three new com- 
pounds with the same skeleton, the only difference 
between them bang m the nature of the acid that was 
estenfied to the secondary alcohol group present m the 
molecule All these substances gave ‘H NMR signals 
charactenstlc of an isopropyl group, an angular methyl 
group and a methyl group attached to a carbon with an 
oxygen function This must form part of an oxirane ring, 
since a proton gemmal to the oxygen of this rmg was 
observed m the spectra One of these compounds, to 
which structure 4 was assrgned and whrch was named the 
p-methoxybenzoate of epoxy-Jaesckeanadiol, was Ident- 
ical with a product obtained upon epoxldatlon of 1 The 
stereochemlstry of the oxlrane ring was given, because It 1s 
known that epoxldatlon occurs on this face [5] 

Another of these new esters was the lsovalerate of 
epoxy-Jaesckeanadiol (5) On hydrolysis It gave the al- 
cohol 3 and the aldehyde 7 The latter was obtained when 
ddute hydrochloric acid m excess was used to neutrahze 
the alkali Compound 7 was formed by protonatlon and 
openmg of the oxlrane rmg, with cleavage of the C-4, C-5 
bond, formation of a double bond between C-3 and C-4 
and formatlon of a carbonyl group at C-S On treatment 
of 3 with valerlc anhydride m pyndme the original natural 
compound 5 was obtained proving that the valerlc acid 
was esterlfied to the sesqulterpene alcohol The third new 
ester was 6 (veratrate of epoxy-Jaesckeanadiol) The 
structure of the acid was identified as veratrlc acid on the 
basis of its ‘H NMR spectrum 

Another new component isolated was the l-acetate 5- 
lsovalerate of feruhnklol(8) Its structure was assigned on 
the basis of the following considerations Its IR spectrum 
showed bands characteristic of alcohol and ester groups 
Its ‘H NMR spectrum presented complex signals of four 
methyl groups, a singlet typical of an angular methyl, a 
broad singlet at 61 82 characterlstlc of a methyl group 
attached to a double bond and a doublet centred at 62 62 
and asslgned to the hydrogen at C-6 This proton was 
coupled to the gemmal hydrogen (6 5 18) of an ester group 
at C-5 Other signals m the spectrum were a pair of 
doublets at 64 88 and 5 70 attributed to the hydrogen at 
C-l and the vmyhc proton at C-2 The mass spectrum of 8 
showed a fragment at m/z 294 [M - C3H7]+ This loss of 
an isopropyl group is typical of a carotane sesquiterpene 
with a hydroxyhc function at C-10 [4] Losses cor- 
respondmg to acetic and valerlc acid were also observed m 
the spectrum 

Epoxldatlon of 8 gave the epoxy compound 9, identical 
with the new natural product reported here The asslgn- 
ment of the acetoxy and lsovaleroxy function at C-l and 
C-5 respectively was made by partial hydrolysis of 9 with 
methanohc sodium carbonate Thus, the lsovalerate 10 
and the acetate 11 were obtamed, which showed coupling 
between the gemmal protons to the esters with H-6 and 
H-2, respectively, m their ‘H NMR spectra The acetate 
was Identical with a further compound isolated from 
this species and to which structure 11 was assigned The 
most polar compound obtained m this hydrolysis was the 
trio1 12 

The 13C NMR spectra of 9, 11 and 12 (Table 1) were 
also very mformatlve, and confirmed the existence of a 
tertiary alcohol group at C-10 in these compounds, the 
existence of an Isovalerate ester, and m general the 
structures assigned to these products The carbon reson- 
ances of 2,3 and 6 are also given m the table Only partial 
data on the 13C NMR spectra of carotane sesqulterpenes 
have been reported previously [6, 71 

Another compound isolated from this species was the 
epoxlde 14, with an acetate and an angelate ester group Its 
structure was determined m the same way as that of 9 
Thus compounds 15,ll and 12 were obtamed by partial 
hydrolysis Total hydrolysis only afforded 12, but when 
ddute hydrochloric acid m excess was used m the neutrah- 
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1 R=-CO-C,H,(OMe) 3 R=H 

2 R’H 4 R = -CO-C&(OMe) 

5 R= IVal 

6 R = -CO-CsH,(OMe), 

R 

7H 
17 OH 

Table 1 13C NMR data (50 32 MHz) 

so- \ 
HO , 

8 

R’ R* 

9 AC lVa1 

10 H lVal 

11 AC H 

12H H 

13 AC AC 

14 AC A% 
1s H Ax 
16 H AC 

C 2 3 6 9 11 12 14 15 

1 406* 411* 406* 714 714 68 8* 715 640 
2 610 613 610 597 600 624 597 622 
3 562 568 56 1 560 566 58 3 560 57 I 
4 444 473 445 425 451 45 5 428 427 
5 70 1 614 704 69 2 67 3 613* 69 1 693 
6 609 634 610 510 534 51 I 514 497 
7 444 434 445 411 465 48 0 473 48 8 
8 318 322 318 314 316 319 31 1 312 
9 4142 41 3* 414, 366 37 1 311 36 5 366 
10 860 865 86 1 852 85 8 86 3 854 85 8 
11 312 379 313 37 2 384 384 372 374 
12 174t 17 1t 175t 17 1t 170t 17 15 172t 17 3t 
13 18 5t 18 3t 18 6t 18 3t 18 2t 18 3t 183t 18 5t 
14 194 192 195 178 178 172t 179 17 5 
15 234 245 234 23 2 243 248 233 239 

l t The asstgnments for these signals may be reversed 
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four components Dry CC of the residue elutmg with mixtures of 
petrol-EtOAc gave 10 (20 mg), ‘H NMR (200 MHz) SO 88 and 
0 93 (each 3H, d, J = 7 Hz), 1 14and 146 (each 3H, s), 2 46 (lH, d, 
J=llHz),295and389(eachlH,d,J=6Hz),505(1H,sx,J 
= 11 and 2 Hz), EIMS m/z 354 [Ml+, 311, 252,227, 209, 191 
Further elutlon gave the starting compound 9 (30mg), 11 

(60 mg), identical with the natural compound, and 12 (35 mg) as a 
gum (ht [9] 112-114”), [M -C3H7]+ at m/z 227 1311 (Calc for 
C,2H,904 227 1983) IR v, cm-’ 3580,2990,2950,2860,1460, 
1380, 1120, 1050, 1020, 910, ‘HNMR (9OMHz) 6091 and 
1OO(each3H,d,J=2Hz),l16and147(each3H,s),239(1H,d, 
J=llHz),299and396(eachlH,d,J=6Hz),480(1H,sx,J 
= 11 and 2 Hz), EIMS m/z (rel mt ) 227 [M - CJH7]+ (21), 209 
(15), 191 (23), 163 (20), 155 (19), 125 (100) 

Part& hydrolysis of Zaprferrn Compound 14 (200mg) was 
treated as above for 9 and the compounds 15 (60 mg), 14 (40 mg), 
11 (25 mg) and 12 (45 mg) were obtamed Compound 15, mp 
120-122” ‘H NMR (90 MHz) 60 87,0 95, 122 and 152 (each 
3H, s), 2 57 (lH, d, J = 11 Hz), 3 01 and 3 98 (each lH, d, J 
= 6 Hz), 5 26 (lH, sx, J = 11 and 4 Hz), 6 12 (lH, c), EIMS m/z 
309 [M -CBH,]+, 291,252,209, 191, 163 

Hydrolysis oflaplferm Compound 14 (150 mg) was saponified 
as above for 5 The reaction time m this case was 12 hr 
Chromatography of the two compounds obtained with 
petrol-EtOAc (50%) elutlon gave 17 (18 mg), mp 126128”, [M 
-H20]’ at m/z 2521736 (Calc for C15H2403 2521725) 
IR vmaX cm -’ 3590, 3000, 2960, 2880, 2730, 1700, 1690, 1640, 

1470, 1380, 1370, 1300, 1235, 1050, 1010, 915, ‘HNMR 
(6OMHz)SO88and1OO(each3H,d,J=4Hz),l26(3H,s),181 
(3H, br s), 9 99 (lH, d, J = 2 Hz), EIMS m/z (rel mt ) 252 [M 
- H*O]+ (2), 234 (13), 227 (ll), 209 (21), 191 (14), 181 (lOO), 163 
(34), 151 (41), 135 (66) Further elutlon afforded 11 (60mg) 
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