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Abstract-Investlgatlon of Dlsynuph#a multtcrenulata afforded, m addition to known ent-kaurene derivatives and some 
widespread sesquiterpenes, several sesquiterpene lactones Six of them had not been isolated previously, two 
germacrohdes and two pars of eplmenc hehangohdes Their structures were elucidated by high field ‘H NMR 
spectroscopy The chemotaxonormc situation IS dlscussed briefly 

INTRODUCTION 

The genus Dlsynaphra (the Eupatoneae) 1s placed in the 
subtrlbe Dlsynaphnnae [l] So far only one species has 
been studied chenucally [2] Several sesqulterpene 
lactones were isolated, which m part were closely related 
to those from Grazlelra, which IS placed m the same 
subtnbe We now have investigated the constituents of a 
further species from Paraguay, D multuxwuluta (Sch 

AcO 

Blp ex Baker) K et R The results are discussed m this 
paper- 

RESULTS AND DISCUSSION 

While the roots of Dtsynaphla multlcrenulata afforded 
only known compounds (see Expenmental), the aed 
parts gave m addition to known compounds a complex 
mixture of sesqulterpene lactones Separation of this 
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mixture by column chromatography, TLC and finally 
HPLC afforded 8/I-(5hydroxytlglmoyloxy)costunohde 
[3], eupatorloplcrm [4], 9B-hydroxy-8B-O-tlgloyl costu- 
nohde [S], hlyodonlactone C [6], chromolaemde [7], 
eucannabmohde [4], eupaformomn [8], eupaformosamn 
[9] and 3-eplchromolaemde [lo] as well as SLX new 
&ones, the germacranohdes 1 and 2 and the hehango- 
hdes 3, 4, 5 and 6 The structure of 1 eady could be 
deduced from the ‘HNMR spectrum (Table 1) whtch 
was very close to that of 8/I-(S-hydroxytlglmoyloxy)- 
costunohde, dlffermg only m the signals of the ester 
residue Also the ‘H NMR signals of 2 dlffered only m 
those of the ester group The presence of the senuacetal of 
a Shydroxy4oxo-tlglate could be deduced from the 
typical ‘H NMR signals (Table 1) [l l] The ‘H NMR 
spectra (Table 1) of the lactones 3 and 4 showed that 
hehangohdes were present Most signals were nearly 
ldentlcal Hnth those of eucannabmohde The downfield 
shift of the slgnal of H-20 and the presence of two acetate 
methyl smglets m the spectrum of 3 clearly indicated that 
this compound simply was the 20-O-acetate of eucanna- 
bmohde The typical signals of the ester residue of 4 
showed that this lactone had the same oxygen function at 
C-8 as 2 The relative posltlon of the ester groups in 3 and 
4 followed from the chemical shifts of H-8a which was 
nearly the same in the spectra of similar hehangohdes The 

‘H NMR spectra of 5 and 6 (Table 1) were close to that of 
eupaformosanm Especially the changed multlphclty of 
the H-3 slgnal clearly showed that these two lactones had 
a 3a-acetoxy group, while the nature of the ester residue at 
C-8 could be deduced from the characterlstlc ‘H NMR 
signals Again the relative posltlon of the ester groups 
followed from the unaltered chemical shift of H-8a m the 
spectra of known compounds [9, lo] 

The chemistry of this D~synaphro species differs from 
that of D~synaphza hal~mafolra [2] which contams more 
unusual sesqulterpene &ones, while no ent-kaurane 
derivatives were isolated, but a geranylgeramol derivative 
Renzofurans are present m both species The mvesugatlon 
of further specks seems to be necessary also from 
representatwes of the other genera belongmg to the 
subtnbe. Dlsynaphunae to get a clear picture of the 
chemotaxonomy of this group 

EXPERIMENTAL 

The air dned plant mate@ collected m February 1982 m 
Paraguay near San Lorenzo, was extracted with Et+petrol, 1 2, 
and with MeOH The resulting extracts were evaporated at low 
temperature The extract of the roots (280 g) gave on CC (s~hca 
gel) fractions (100 m1)a.s follows 1 @etrol), 2 (Et+petrol, 10 l), 
3 (Et+petrol, 1 3), 4 (Et@-petrol, 1 l), 5 (Et,O) and 6 

Table 1 ‘H NMR spectral data of compounds 14 (400 MHz, CDQ, TMS as Internal 
standard) 

1 2 3 4 5 6 

H-l 
H-2a 
H-28 
H-3ci 
H-38 
H-5 
H-6 
H-7 
H-8 
H-9a 
H-98 
H-13 
H-13’ 
H-14 
H-15 
OAc 

OCOR 

491brdd 492m 

481brd 
5 17dd 
2 95 br ddd 
584br d 
287brdd 
236m 
6321 
5641 
151brs 
180br s 

- 

678tq 
440dq 
185dt 

480brd 
509dd 
2 96 br ddd 
584br d 
285m 
236m 
634d 
5661 
152brs 
180br s 

660br s 
623br s 
492br d 
472brd 

530m 530m 
275m 275m 
230m 233m 
595br d 587br d 

- 
522br d 
530m 
297br s 
527br dd 
274br d 
247br d 
638d 
581d 
181br s 
184br s 
2 13s 
207s 
7051 
494d 
482d 
440dd 
4 34dd 

- 
521brd 
530m 
299br s 
528dd 
275m 
250br d 
6391 
581d 
183brs 
186brs 
213s 

662br s 
617br s 
488br d 
469br d 

5 1Obr d 
278m 
211m 

563dd 
522brd 
528brd 
298br s 
526br s 
272dd 
243dd 
638d 
5791 
194br s 
183d 

681tq 
636br s 
185dt 

5 1Obr dd 
277m 
2 10m 

561brdd 
522br d 
528brd 
300brs 
526br s 
274m 
244dd 
640d 
578d 
194brs 
184brs 
215s 
213s 
678t 
4871 
440m 

.J(Hz)Compoundsland2 1,28=12,5,6=95,6,7=85,7,8-1,7,13=35,7,13’=3,8, 
9a = 6,9a, 98 = 14, compounds 3 and 4 2,3a = 11,5,6 = 10 5,7,13 = 2,8,9 = 3,9a, 98 = 14, 
compoundsSand 1,2-8,2a,3=115,2~,3=5,5,6=105,5,15=1,7,13=2,8,9=3,9a, 
9p = 14, 0COC(Me)=CHCH20H 3,4 = 6,3,5 = 4,5 _ 1, 0COC(CH,0Ac)=CHCH20H 3,4 
= 5 5,4,4’ = 13, 5, 5’ = 12, 0COC(CH20H)=CHCH20Ac 3,4 = 6, OCOR (2 and 4) 5, 5 
= 135 
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(Et,O-MeOH, 20 1) TLC of fraction 1 (stbca gel, AgNO, 
coated, petrol detection always by UV-bght and KMnOI spray) 
afforded 88 mg germacrene D (R, 0 38) and 20 mg caryophyllene 
(R, 0 45), TLC of 10 % of the fractions 2 and 3 after ad&tion of 
CH2N2 (slhca gel, Et,&petrol, 1 10) gave 04g methyl-ent- 
kaurenoate (R, 0 67), 35 mg eat-kaurenal (R, 0 62), 134 mg 
methyl-lSa-lsovaleryloxy-ent-kaurenoate (R, 0 45) and 15 mg 
ent-kauran-19-01 (R, 0 15) and TLC of fraction 4 (slllca gel, 
Et+petrol, 1 1) afforded 55 mg 5-acetyl-2-[2-hydroxylso- 
propyl]-benzofuran [ 121 (R, 0 52) and 150 mg 1 Sa-hydroxy-ent- 
kauremc acid (R, 0 45) The extract of the aerial parts (300 g)gave 
on CC (silica gel) fractions (lOOmI) as follows 1 (petrol), 2 
(EttC&pctrol, 1 lo), 3 (Et&-petrol, 1 3), 4 (Et@-petrol, 1 l), 5 
(Et*O) and 6 (Et+MeOH, 20 1) TLC of fraction 1 (sdlca gel, 
AgNOo coated, petrol) gave 75 mg germacrene D (R, 0 35), 
160 mg caryophyllene (R, 0 45), 25 mg bazyclogermacrene 
(R, 050), 50mg squalene (R, 030) and 2 mg a-humulene 
(R, 0 33), TLC of 10% of fractions 2 and 3 after addition of 
CH2N, (s~bca gel, Et@-petrol, 1 10) afforded 3 mg caryophyl- 
lene l,lO-epoxlde (R, 0 70), 145 mg methyl-ent-kaurenoate 
(R,O6), 15mg methyl-lSa-lsovaleryl-oxy-ent-kaurenoate 
(R, 0 45), 10 mg 15a-angeloyloxy-ent-kaurenoate (RI 0 42) and 
30 mg spathulenol (R, 0 39), TLC of 10% of fraction 4 after 
addition of CH2N2 (sd~ca gel, Et@petrol, 1 3) gave 50mg 
spathulenol (R, 0 62), 45 mg methyl-16a,l7_epoxy-ent- 
kaurenoate (R, 0 58), 70 mg methyl-lSa-lsovaleryloxy-ent- 
kaurenoate (R, 0 55), 12 mg methyl-lSa-angeloyloxy-ent- 
kaurenoate (R, 0 53), 6 mg ent-kauren-19-01 (R, 0 50), 45 mg 
methyl-l Sa-hydroxy-ent-kaurenoate (R, 0 47) and 0 5 mg um- 
belbferone (R, 0 41) Fractions 5 and 6 on repeated TLC (sd~ca 
gel, CH2C12-C~H~-Et20, 3 3 4) afforded 900 mg 8/?-(5- 
hydroxytlgloyloxy)-costunollde (R, 0 60), 860 mg eucannabl- 
nobde (R, 0 55), 290 mg eupaformosamn (R, 0 50) and mixtures 
of further sesqulterpene lactones which on HPLC (reversed 
phase, MeOH-H20, 3 2) and finally TLC (sdlca gel, 
C,H,-EtOAc, 3 2) gave 40 mg eupaformonm (R, 0 72), 39 mg 
hlyodonlactone C (R, 0 68), llmg 9j?-hydroxy-8/?- 
tlgloyloxycostunobde (RI 0 64), 3 mg 5 (R, 0 60), 17 mg chro- 
molaerude (R, 0 59), 1 5 mg 2 (R, 0 58), 1 mg 1 (RI 0 55), 6 5 mg 4 
(R, 0 45), 5 5 mg 3 (R, 0 40), 3 5 mg eupatonoplcrm (R, 0 38), 
3 mg 6 (R, 0 37) and 6 5 mg epl-chromolaemde (R, 0 34) 
Compounds l-6 could not be induced to crystalhxe though they 
were homogeneous by TLC (different solvents) and by then 
400 MHz ‘H NMR spectra Known compounds were ldentlfied 
by comparmg the 4OOMHz ‘HNMR spectra with those of 
authentic material, quantltles were determmed by we&t 

20-Desoxyeupatonopzcrm (1) IR vzc13 cm-’ 3600 (OH), 
1770 (y-&tone), 1725,165O (C=CCO,R), MS m/z (rel mt ) 346 
[M]’ (0 5), 230 131 [M - RCO,H]+ (73) (C1sH1802), 215 [230 
-Me]+ (17), 99 [RCO]+ (lOO), 71 [99-CO]+ (75) 

20-Dehydroeupatorzopzcrzn-senu acetal (2) MS m/z (rel mt ) 
230 131 [M -RCO,H]+ (78) (C15H1802), 113 [RCO]+ (36),95 
[113-H,O]+ (80), 55 [C,H,]+ (100) 

Eucannobtnolrde-20-O-acetate (3) IR ~2:‘s cm-’ 3460 
(OH), 1760 (y-lactone), 1735 (OAc, COIR), MS m/z (rel mt ) 

-RC02H]+ (38), 157[RCO]+ (12),97[157-HOAc]+ (47),69 
[97-c0]+ (loo) 

[a]& 589 578 
546 436 nm 

= c 0 
-72 -74 -86 -156 

(CHCIJ, 45) 

2&Dehydroeucannabmolule semt acetal (4) IR V=~S cm-’ 
3600 (OH), 1760 (y-lactone), 1740 (OAc, CO*R), MS m/z (rel 
mt ) 418 163 [M]’ (7) (Cz2Hz60s), 400 [M - HzO]+ (9 358 
[M -HOAc]+ (2),228 [358-RCO,H]+ (43), 113[RCO]+ (14), 
95 [113-H20]+ (100) 

Calk 589 
578 546 436nm = c 0 

-126 -128 -144 -261 
(CHf&, 36) 

20-Desoxyeupafonnasanm (5) IR vza3 cm-’ 3460 (OH), 
1770 (y-&tone), 1755 (OAc), 1715 (C=CCO*R), MS m/z (rel 
mt) 404 184 [M]+ (7) (C22HZS07), 344 [M -HOAc]+ (2), 288 
[M -RCOIH]+ (3 S), 246 [288 -ketene]+ (27), 228 [288 
- HOAc]+ (32), 99 [RCO] + (lOO), 71 [99-CO] + (69) 

Cal i.30 589 578 546 436nm = CHCI,, c 0 
-46 -46 -54 -96 

17) 

Eupajbrmosanm-19-O-acetate (6) IR vza3 cm-’ 3450 (OH), 
1760 (y-lactone), 1740 (OAc, CO*R); MS m/z (rel mt ) 402 [M 
-HOAc]+ (0 5),228[402-RC02H]+ (lo), 157[RCO]+ (6),97 
[157-HOAc]+ (28), 69 [97-CO]+ (100) 
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