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Abstract-The investigation of Lasiolaena morii afforded in addition to known compounds four new guaianolides, 
three diterpenes derived from geranyl nerol including two homoditerpenes, two tremetone derivatives and a dimer of 
coniferyl acetate. The structures were elucidated by spectroscopic methods and a few chemical transformations. The 
chemotaxonomic situation is discussed briefly. 

INTRODUCTION 

Recently we have isolated more than 20 sesquiterpene 
lactones from Lasiolaena santosii [l 1. We now wish to 
report that L. morii K. et R. contains 15 sesquiterpene 
lactones, four of which have not been isolated before, three 
geranyl nerol derivatives, two of them being homoditer- 
penes, a coniferyl acetate dimer and two tremetone 
derivatives. 

RESULTSANDDISCUSSION 

The roots of L. mot-ii afforded germacrene D, squalene, 
dammadienol and its acetate, dammadienone, friedelinol 
and the tremetone derivatives 1 and 2, the structures of 
which followed from the ‘H NMR data (Experimental), 

especially when compared with those of closely related 
compounds. The aerial parts gave germacrene D, 
germacrene C, LX- and y-humulene, dammadienyl acetate, 
dammadienone, friedelinol, stigmasterol, 1, 2, 3 [2], 4, 5 
and 6 [l ] as well as the guanianolides 7-9 [l 1, 11 [l 1, 
13 [l], 16 [3], 17 [4] and the germacranolide 18 [l]. The 
‘H NMR spectra of 16 and 17 were identical with those of 
two lactones isolated previously [3,4], for which, 
however, a 9a-OH group was proposed. In the case of 18 
the 9fi-configuration was established, while 11 existed as 
two conformers, both with a small coupling Js,+ Only 
with a c&orientation of both oxygen functions at C-8 and 
C-9 is this possible, as otherwise a larger coupling would 
have been observed in one of the conformers. On 
biogenetic grounds, it is likely that all lactones from 

qp CP 
Me(CH,),CH(Me)(CHL)-CH(OH)CH,C02(CH2)3 
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- 
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*Part 380 in the series “Naturally Occurring Terpene 

Derivatives”. For part 379, see Bohlmann, F., Singh, P. and 

Jakupovic, J. (1982) Phytochemistry 21, 157. 
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Table 1. ‘H NMR spectral data of compounds 10, 12 and 14-16 (4OOMHz, CDCI,, TMS as int. standard) 

10 12 14 15 (50”) 16 A 

A B 

H-l 
H-3 
H-5 
H-6 
H-7 

H-8 
H-9 
H-13 
H-13’ 
H-14 
H-14’ 
H-15 
H-15’ 
OR 

3.57 d 

3.34 s 
2.89 dd 

5.01 dd 
3.29 dddd 
4.27 dd 
4.89 d (br) 

6.31 d 

5.44 d 

5.37 s (br) 

5.17 s (br) 

2.96 d 

3.41 s 
2.54 dd 3.62 d (br) 

4.57 dd 4.00 dd 

3.65 dddd 3.35 ddd (br) 

1.73 s 

6.81 ??I 
1.76 d (br) 

1.79 s (br) 

5.37 dd 
5.16 d (br) 

6.24 d 

5.41 d 

5.38 s (br) 

5.31 s (br) 

1.61 s 

6.81 m 
1.78 d (br) 
1.77 s (br) 

5.84 s (br) 
4.91 s (br) 

6.29 d 

5.64 d 

2.42 s (br) 

4.98 d (br) 

4.77 d (br) 

6.75 q (br) 

1.78 d (br) 

1.75 s (br) 

I 

3.30 d (br) 

6.18 s (br) 

3.16 dd (br) 

4.60 dd (br) 

3.19 ddd (br) 
5.79 be 

4.52 br 

6.35 d 

5.69 d (br) 

5.51 s (br) 

5.13 s (br) 

2.35 s (br) 

6.78 q (br) 

1.77 d (br) 

1.76 s (br) 

3.30 d (br) 

6.17 s (br) 

3.16 dd (br) 

4.64 dd (br) 

3.22 ddd (br) 

5.80 d (br) 

4.58 d (br) 

6.34 d 

5.68 d (br) 

5.48 s (br) 

5.13 s (br) 

2.34 s (br) 

7.11 q 
4.79 d 

4.74 d 

1.94 d 

1.97 s 

3.62 dd (br) 0.11 
5.63 dq 0.12 
2.83 dd (br) 0.07 
4.96 dd 0.13 
3.27 dddd 0.09 
5.55 dd 0.19 
4.70 d 0.19 

6.27 d 0.04 
5.49 d 0.04 
5.35 s (br) 0.18 
5.27 s (br) 0.20 

1.92 s (br) 0.04 

7.15 q 0.05 
1.95 d 0.0 

4.87 d 0.07 
4.76 d 0.07 
2.00 s 0.03 
H-2 4.76 br 0.26 

J (Hz): conformer 10A: 1,5= 5,6 = 6,7 = 9; 7,8 = 5; 7,13 = 3.5; 7,13’ = 3; 8,9 = 6; conformer 10B: 1,5 = 5,6 = 7; 6,7 = 11; 
7,8 = 3.5; 13 = 3.5; 7,13’ = 3; 8,9 = 5; compound 12: 5,6 = 6,7 = 10; 8,9 _ 1; 7,13 = 7,13’ = 3; 15,15’ = 12; compound 14: 
1,5 = 8; $6 = 6,7 = 10; 7,13 = 3.5; 7,13’ = 3; compound 15: 1,5 = 7.5; 5,6 = 6,7 = 10; 7,8 - 2; 7,13 = 3.5; 7,13’ = 3; 8,9 = 3; 
compound 16: 1,2 = 7; 1,5 = 9; 23 = 2, 15 = 1.5; 5,6 = 6,7 = 10; 7,13 = 3.5; 7,13’ = 3; 7,8 = 3.5; 8,9 = 6; OTigl: 3’,4’ = 7; 
OTiglOAc: 3’,4’ = 7; 5’,5’ = 12. 

Table 2. ‘H NMR spectral data of compounds 19, 20, 21, and 23 (4OOMHz, 
CDCIj, TMS as int. standard) 

19 20 21 23 

H-l 
H-2 
H-4 
H-5 
H-6 
H-8 
H-9 
H-10 
H-12 

H-13 

4.15 d 

5.69 t 

2.25- 
2.1 m 
5.29 t 
2.25- 
2.1 m 
5.41 t (br) 

4.09 dd 

2.31 dd 
2.25- 
2.1 m 

4.18 d 

5.68 t 
2.25- 

2.1- 

5.40 t 
2.25- 

2.1 In 

5.38 t (br) 

4.10 dd 
2.31 dd 
2.25 
2.1 m 

H-14 
H-15 
H-16 
H-17 
H-18 
H-19 
H-20 

< 

2.25-2.1 m 
1.04 d 

1.01 d 

1.62 s 
4.02 s 
4.04 s 

2.2552.1 m 
1.04 d 

1.01 d 

1.62 s 

4.57 s 

4.05 s 

H-21 
4.89 s 4.89 s 
4.80 s 4.80 s 

OAc ~ 2.06 s 

10.30 d 

6.54 d 

2.77 t 
2.32 dt 

5.36 t 

2.10 m 

5.39 t (br) 

4.08 dd 

{ 2.29 2.20 dd dd 

2.26 qq 
1.05 d 

1.02 d 

1.62 s 
4.51 s 
9.66 s 
4.90 s 
4.82 s 
2.05 s 

10.30 d 

6.54 d 

2.77 t 
2.33 dt 

5.37 t 

2.10 m 

5.35 t (br) 

3.97 dd 

2.20 m 

5.09t (br) 

1.71 s 
1.61 s 
1.63 s 
4.51 s 
9.66 s 

2.05 s 

J(Hz): compounds 19/20: 1,2 = 5,6 = 9,lO = 6.5; 12,13 = 9; 12,13’ = 4; 15,16 
= 15,17 = 7; compound 21: 1,2 = 4,5 = 5,6 = 9,lO = 15.16 = 15,17 = 7; 12,13 
= 8.5; 12,13’ = 5; compound 23: 1,2 = 4,5 = 5,6 = 9,lO = 12,13 = 13,14 = 7; 
1213’ = 5. 
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OH 
R 

22 R =CH,OH 

23 R =CHO 

OH 
AcO 

OH 

carbonyls were tsuns-orientated at C-l and C-20 
(chemical shift of H-l and H-20) while the free hydroxyl 
must be at C-12, as followed from spin decouplings in 
ChD,, where the signals of the olefinic protons were 
separated nicely. Irradiation of the signals of H-13 
allowed the assignment of the signal of H-12 and H-14. As 
the latter proton showed couplings with two methyl 
groups the position of the hydroxyl was settled. Further 
decoupling showed that the acetoxy group was at C-19. 
Irradiation of the signal of H-4 (triplet at lowest field) led 
to the assignment of the signal of H-5. This signal was 
coupled with the olefinic one at the highest field. The latter 
showed an allylic coupling with the signal of the CH,OAc 
group. The stereochemistry of the double bond was 
deduced by comparing the chemical shifts with those of 
similar compounds. The natural trio1 therefore was 12,20- 
dihydroxy-19-acetoxy geranyl nerol (22). Two further 
compounds were homoditerpenes, one being a tetrol, 
while the other was a monoacetate of the latter. The 
acetate on oxidation afforded a dialdehyde, its ‘H NMR 
spectrum (Table 2) led to the structure 21. All signals 
could be assigned by spin decoupling. Starting with the 
signal of the proton under the hydoxy group, the signals of 
H-13 and H-IO could be assigned. As H-13 was coupled 
with H-21 and the latter with H-15, which was coupled 
with the methyl doublets (H-16 and H-17) the left part of 
the molecule was settled. The position of the aldehyde 
carbonyls clearly followed directly from the ‘H NMR 
spectrum. while that of the acetoxy group was assigned as 
above by spin decoupling starting with the H-4 signal. 
Consequently, the structure of the dialdehyde was 21 and 
that of the natural compounds 19 and 20. All three 
compounds gave no molecular ion in the EIMS or CIMS. 
Short heating of 21 in benzene with p-toluene sulfonic 
acid, however, gave a mixture ofconjugated trienes, which 
gave a clear molecular ion, establishing the presence of 
homoditerpenes. Obviously, the methylene group at C-14 
was introduced into the corresponding geranyl nerol 
derivatives, most probably by using methionine as in the 
case of steroids with an extra carbon in the side-chain. 19 
and 20 seem to be first examples of homogeranyl nerol 
derivatives. Finally, a small amount of 25 was isolated, its 

i>Me 

25 

structure was deduced from the molecular formula and 
the ‘H NMR data (Experimental). The substitution 
pattern easily followed from the signals of the aromatic 
protons, The relative position of the methoxy group was 
assigned following biogenetic considerations, as 25 
obviously was a dimer of coniferyl acetate. The 
stereochemistry at C-2 and C-3 was deduced from the 
couplingJ2.3, which in tmns-disubstituted dihydrobenzo- 
furanes is always about 3 Hz only. while the absolute 
configuration is not known. 

The sesquiterpene lactones isolated from this 
La.si&ena species again supported the close relationship 
of this genus to Agriantlrlrs and St.~Wrichiunt which are 
also placed in the subtribe Gyptidmae [5], and contain 
similar lactones [3.4 ]. Further studies will show whether 
the homoditerpenes are of chemotaxonomic interest, 

EXPERIMENTAL 

The air-dried plant material (voucher RMK 8110. deposited in 

the U.S. National Herbarium) was extracted with Et,0 petrol 

(1 :2) and the resulting extracts were sepd first by CC (Si gel) and 

further by repeated TLC (Si gel) (solvents given in parentheses). 

Known compounds were identified by comparing their IR and 

‘H NMR spectra with those of authentic materials. The roots 

(1 log) afforded 20mg germacrene D. SOmg squalene, 2Omg 

dammadienyl and 100 mg of its acetate. 10 mg dammadienone. 

15mg friedelinol. 5 mg 1 (Et,0 petrol, 1 :I) and I mg 2 

(Et,O-petrol, I :I). while the aerial parts (550g) gave 15Ommg 
germacrene D. IOOmg germacrene C. 5 mg I- and 5mg ;‘- 
humulene, 330 mg dammadienyl acetate, 30 mg dammadienone, 
lOOmg friedelinol. IOmg stigmasterol. 1Omg 1, 1 mg 2, 2mg 3, 

IO mg 4, 8 mg 5, IO mg 6. 27 mg 7. 15Omg 8, 20 mg 9. 85 mg 10 

(Et,O, x 3). 1Omg 11. 10 mg 12 (EtOAccpetrol. 1 :l. x 3). 15 mg 

13, 8 mg 14 (Et,O. x 3). 5 mg 15 (Et,O. x 3). 5 mg 16. 15 mg 17, 

5mg 18, 8mg 19 (Et,O, x 3). 30mg 20 (Et,O. x 3). IOmg 22 

(Et,O, x 3), 20mg 24 and 3 mg 25 (CHCI,- MeOH. 2O:l). 
7-H~drox~-2B-meth~~~~1rrmrtonc (I). Colourless gum, IR 

vz2t1 cm -~ ’ : 3500~2600, 1650 (hydrogen bonded PhCO ). I590 

(aromatic); MS m/z (rel. ink): 248.105 [M]+(15)(C,,H,,O,), 

233 [M - Me]+ (ZO), 57 (100); ‘H NMR (CDCl,):6 4.96 [d(b), 

H-Z], 4.74 (d, H-3). 7.25 id. H-J), 6.92 (H-7). 2.61 (s. H-9). 5.07 
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[s(br), H-111, 4.92 [s(br), H-11’], 1.73 [s(br), H-121, 12.01 (s, 

OH), 3.45 (s, OMe, 52,X = 3.5 Hz). 

5-Hydroxytremetone (2). Colourless gum, IR $22 cm-‘: 

3500~2600, 1650 (hydrogen bonded PhCO), 1590 (aromatic); 

MS m/z (rel. int.): 218.094 [M+] (80)(C,3H1403), 203 [M 

- Me]+ (60), 178 [203 -CO]+ (41), 161 [203 - C3H6]+ 

(100); ‘H NMR (CDCI,): 6 5.19 (dd, H-2), 3.63 (dd, H-3), 3.29 (dd, 

H-3’), 6.99 (d, H-6), 6.81 (d, H-7), 2.59 (s, H-9), 5.11 [s (br), H-111, 

4.95 [s(br), H-11’], 1.80 [s(br), H-121, 12.16 (OH) [J(Hz): 2,3 
= 2,3; = 8.5; 3,3’ = 16.5; 6,7 = 8.51. 

3u,4a-Epoxy-9P-hydroxy-8B_tig/Snoyloxy-2-~x~-3,4- 
dihydrolasiolaenin (10). Colourless gum, IR $2: cm-’ : 3580 

(OH), 1780 (y-lactone), 1740 (C=O), 1720, 1650 (C=CC02R); 

MS m/z (rel. int.): 374.117 [M]+(l)(C,,H,,O,), 274 [M 

- RCO,H]+ (65), 83 [C4H,CO]+ (lOO), 55 [83 - CO]+ (90). 
3-Chloro-9~,15-dihydroxy-8P-tiglinoyloxy-dehydroleucodin 

(12). Colourless gum, IR v$~‘3cm-‘: 3600 (OH), 1780 (y- 

lactone), 1730 (C=O, C=CCO,R), 1650,1625 (C=C); MS m/z 

(rel. int.): 408 [Ml+ (O.l), 308.040 [M - RCO,H]+ (1) 

(C,gH130sCI),290 [308 - HZO]’ (5),83 [C,H,CO]+ (100),55 

[83 - CO]+ (61); 

[u];,: = r;; ‘;; s;inm (c = 0.5, CHCI,). 

9/?-Hydroxy-8/Gtiglinoyloxy-2-oxo-lasiolaenin (14). Colourless 

gum, IR v$:‘~ cm- ’ : 3600 (OH), 1780 (y-lactone), 1710 (C=O, 

C=CCO,R), 1660, 1630 (C=C); MS m/z (rel. int.): 358.142 

[Ml+ (8) (Cx,H&6), 'I.58 [M - RCOzHl+ (5), 83 
[C,H,CO]+ (lOO), 55 [83 - CO]+ (52); 

[xl;& = 589 578 546 436nm 

+21 +23 +29 i-44 
(c = 0.3, CHC13). 

9fi-Hydroxy-8p- [5-acetoxytiglinoyloxyl-2-oxo-lasiolaenin 

(15). Colourless gum, IR $~~‘3cm-1 : 3600 (OH), 1780 y- 

lactone), 1740 (OAc, CO, C=CCO,R), 1655, 1625 (C=C); MS 

m/z (rel. int.): 416 [Ml+ (4), 258.089 [M - RC02H]’ (18) 

(C,sH,,O,), 83 [C,H,CO]+ (loo), 55 [83 - CO]+ (88); 

[LX]& = 589 578 546 436nm (c = 0.25, CHCl,). 
f18 +19 +24 +32 

12,19,20-fiihydroxy-14-methylene geranyl nerol (19). 

Colourless gum, IR v~~~‘~ cm-’ : 3600 (OH); CIMS (isobutane) 

m/z (rel. int.): 335 [M + 1 - H,O]+ (37), 317 [335 - H20]’ 

(lOO), 299 [317 - H,O] + (77). 

12,20-Dihydroxy-19-acetoxy-14-methylene geranyl nerol (20). 

Colourless gum, which was stirred for 2 hr in Et,0 with 400 mg 

MnO,. TLC (Et,O) afforded 21, colourless gum, IR v~~>cm-‘: 

3600 (OH), 1745, 1240 (OAc), 1700, 1690 (C=CCHO); MS m/z 

(rel. int.): 307.155 [M - C,H,,]+ (10) (C17H2305), 247 

[307 - AcOH] + (21), 229 [247 - H,O]+ (17), 219 

1247 - CO]+ (9). 201 [229 - CO]’ (ll), 55 [C,H,]+ (100). 

5 mg 21 in 5 ml C,H, were heated for 5 min with 5 mg p-toluene 

sulfonic acid. TLC (Et,O-petrol, 1:l) afforded 1.5mg of the 

anhydro compounds, UV i.2;: nm: (295), 285, (273); MS m/z (rel. 

int.): 372.230 [Ml+ (4) (C23H3204), 312 [M - AcOH]+ (4), 269 
[312 - C,H,]+ (5), 55 [C,H,]+ (100). 

12,20-Dihydro-19-acetoxy geranpl nerol (22). Colourless gum, 

sepd from 20 after oxidation with MnO,, which afforded 23, 

colourless gum, IR v::: cm-’ : 1740 (OAc), 1700, 1690 

(C=CCHO); MS m/z (rel. int.): 307.155 [M - C,H,]+ (7) 

(C,,H,,Os), 247 [307 - HOAc]+ (12), 229 [247 - HOAc]+ 

(12), 229 [247 - H,O]+ (ll), 201 [229-CO]+ (lo), 69 

[C,Hg I' (100). 
Dimeric conijkyl acetate (25). Colourless gum, IR vzt> cm-’ : 

3549 (OH), 1745, 1245 (OAc), 1610, 970 (CH=CH frans); MS 

m/z (rel. int.): 442.163 [Ml’ (loo) (C~~HXO~), 382 
[M - AcOH]’ (54). 322 [382 - AcOH]+ (21), 291 

[322 - OMe]’ (25); ‘H NMR (CDCI,): 65.49 (d, H-2), 3.79 

(ddd, H-3), 6.90 (s, H-4, H-6, H-2’, H-5’, H-6’), 6.62 [d (br), H-81, 

6.17(dt,H-9),4.73(d,H-10),4.45(dd,H-ll),4.32(dd,H-ll’),5.63 

(s, OH), 3.93 (s, OMe), 3.89 (s, OMe), 2.12 (s, OAc), 2.04 (s, OAc) 
[J(Hz): 2,3 =7.5; 3,ll = 6; 3,ll’ = 8; 8,9 = 16; 9,lO = 7; 

ll,ll’= 111. 
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