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Abstract-Gochnac~a panmhta afforded two dtmertc sesqutterpene lactones, whtch are derived from dehydrozalu- 
zanm C, two a-curcumene dertvattves and etght kolavane dertvattves The structures were eluctdated by spectroscoprc 
methods, espectally by htghfield ‘H NMR spectroscopy The chemotaxonomy of thts genus IS discussed briefly 

INTRODUCTION 

So far only four species of the large South American genus 
Gochnat~a (tribe Mutaleae, subtrlbe Gochnatmae) [l] 
have been studied chemically In addition to wldespread 
trlterpenes two species afforded sesqulterpene lactones 
While G dtscotdea contams 8,12-germacranohdes [2], G 
rusbyana afforded zaluzanm C [3] We have now m- 
vestlgated a further species, G panrculata (Less) Cabrera 

RESULTS AND DISCUSSION 

The roots of Gochnnt~~ panmhta afforded the tl- 
curcumene derlvatlves 1 and 2, costunohde (3), /?-cycle- 
costunohde (4), dehydrocostuslactone (5), the flavanol 6 
[4], the dehydronerohdol derlvatlve 7 [S] and mmute 
amounts of the dimeric seqmterpene lactones 8 and 9 The 
structures of 1 and 2 were deduced from their molecular 
fomulae and their ‘H NMR spectra (Table 1) In the 
spectrum of 1 two singlets at 69 99 and 9 37 were due to 
aldehyde protons The latter indicated the presence of a 
conlugated ahphatlc aldehyde with the E-configuration 
Accordmgly, a low field broadened triplet at 6 6 43 was 
visible, which together with an olefimc methyl singlet 
mdlcated the nature of the side chain Two broadened 
doublets of aromatlc protons (each two protons) showed 
that a para-substituted benzene derlvatlve was present 
The chemical shifts required a carbonyl group as an 
electron withdrawing group, thus mdlcatmg the presence 
of a para-substituted benzaldehyde Spm decoupling 
allowed the assignment of the remammg signals The 
chemical shift of the signal of the methme proton, which 
was coupled with the methyl group, required a benzyhc 
posltlon Therefore, the proposed structure was com- 
patible with these data The mass spectroscopic fragmen- 
tatlon pattern also supported this assignment The 
‘H NMR spectrum of 2 was also close to that of 1, except 
for the signals of H-10 (5 27 br t) and H-12 (4 02 br, s), 
which showed that we were dealing with the correspond- 

*Part 465 tn the sertes “Naturally Oceurrmg Terpene 
Dertvatrves” F or Part 464 see Bohlmann, F , Ates (Goren) N 
and Jakupovic, J Phymhemrstry (in press) 

tng alcohol which most likely had the same stereochem- 
istry of the Alo double bond as 1 

The molecular formula of both 8 and 9 was C30H3007 
which already indicated that these compounds were 

6 6 
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Table 1 ‘H NMR spectral data of com- 
pounds I and 2 (400 MHz, CDCI,, TMS as 

mt standard) 

1 2 

H-l, H-6 I 36 br d 735 brd 

H-2, H-5 784 brd 782brd 

H-7 2 84 ddq 2 80 ddq 

H-8 1 83 dt 165 m 

H-9 225 m 195 m 

H-10 643 brt 5 27 br t 
H-12 937 s 402 brs 

H-13 164 br r 1 17 dt 

H-14 1 33 d 121 d 

H-15 999s 999s 

J (Hz) 1,2 = 8 5,7,8 = 7,14 = 8,9 = 9, 

10 = 7, compound 2 9, 13 = 10, 13 = 1 

isomers of dlmerlc sesqulterpenes Furthermore m the 
mass spectrum of 9 a fragment at m/z 242 (C,5H,403) 
was present which most hkely was the result of a retro- 
Dlels-Alder fragmentation The ‘H NMR spectra 
(Table 2) showed that both compounds were ddactones as 
could be deduced from the characterlstlc signals of H-l 3 
as well as from the signals of the protons under the lactone 
oxygen In the spectrum of 8 most signals could be 
assigned by spm decouphng m the usual way startmg with 
the signals of H-7 and H-7’ The unusual downfield shaft of 
H-7 can be explamed by the proposed lOc+hydroxy group, 
while the chemical shift of H-S was compatible with the 
proposed arrangement of the double bonds The signals of 
the second part showed that here the keto group was not 
conjugated The correspondmg cr-protons (H-2’) were at a 
relatively low field which may be due to a deshleldmg 
effect of the keto group at C-3 The stereochemlstry at C-5 
through C-10, C-l’ and C-5’ through C-7’ could be 
deduced from the couphngs, while that at C-4’ could not 

Table 2 ‘H NMR spectral data of compounds 8 and 9 (400 MHz, CDCI,, TMS as Int 
standard) 

H-5 386 brd 

H-6 373 dd 

H-l 382 m 

H-8 235 m 
H-9 202 m 

H-13, 6 20 d 

H-l32 541 d 

H-15, 6 22 br s 624bry 

H-15* 602 brc 615brs 

8 9 8* 9 

386brd 
431 dd 

283 m 

623d 
5 54 d 

H-l’ 3 23 br dd 3 26 br dd 

H-2’, 261 brd 264 brd 

H-2; 335 dd 3 36 dd 
H-5’ 331 brdd 335 brdd 
H-6’ 4 20 dd 421 dd 

H-7’ 3 05 ddddd 302 m 

H-13; 628 d 62ld 

H-13; 561 d 551 d 

H-15; 506 brs 5 08 br A 

H-15; 468 brs 4 72 br P 

*H-S; = 2 32 m, H-8; = 1 5 m, H-9; = 2 61 br d, H-9; = 2 22 ddd, 

J(Hz) 5, 6 = 6, 7 = 10, 7, 8 = 4, 7,s’ = 10, 7, 13, = 3 5, 7, 13, = 3, I’, 2’ = 1’, 5’ = 9, 2’1, 2; 

= 13, 5’, 6’ = 6’. 7’ = 9 5, 7’, 8; = 3, 7’. 8; = 10, 8;. 9; = 5, 8;. 9; = 12, 9’,, 9; = 13 

C;, CH”,, C:“, 
2 2 

C&OH CH,OH CH,OH 

R’ COCH,Ph AC AC COCH,Ph 

R ‘0 

14 IS 16 17 16 

; H Ac Me H Me Me 

COCH2Ph COCH2Ph 

R’ H H AC 

IS 20 21 

R CH,OH CO,H CopMe 

R’ AC COCH,Ph COCH2Ph 
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be determmed The ‘H NMR spectrum of 9 was m part 
very slmdar to that of 8 However, the chemical shift of H- 
7 dlffered drastlcally, smce this proton was not deshKlded 
by the hydroxy group which, therefore, most hkely was at 
C-2, especially as no slgnal was vlslble which could be 
asslgned to a proton at C-2 In agreement with this 
proposal a retro-Dlels-Alder fragment occurred (m/z 242) 
in the mass spectrum of 9 As the signal of H-5 was shifted 
downfield a Zu-hydroxy group was most likely The 
stereochemistry at all other centres seemed to be the same 
as that of 8 We have named the lactones gochnatlohde A 
and B 

The aerial parts afforded, m addition to squalene, eight 
dlterpenes, the aldehydes 10 and 11, the dlols 12 and 13, 
the acids 14 and 16 and the lactones 19 and 20 
Compounds 14, 16 and 20 were transformed to their 
methyl esters 15, 17 and 21, respectively, while 17 was 
acetylated yielding the dlacetate 18 The ‘H NMR spectra 
(Table 3) of all these compounds were m part slmdar 
mdtcatmg the presence of only one type of dderpene If 
the data were compared with those of different types of 
dlterpenes It was obvious that all compounds were 
kolavane derlvatlves differing m the nature of the oxygen 
functions From the spectrum of 11 the presence of a 
secondary acetoxymethylene group was proposed (64 26 
dd and 3 74 dd) A singlet at 9 21 and a broadened trlplet at 
690 Indicated a conjugated aldehyde, while a complex 
signal at 3 66 and a methyl doublet at 0 90 showed that a 
hydroxy group was most likely at C-15 A double doublet 
at 3 55 required the presence of a further hydroxy group 
Spm decoupling allowed the assignment of most signals, 
whde the proposed stereochemistry agreed nicely with the 
couphngs observed Compound 10 differed from 11 only 
by the nature of the ester group at C-17 The mass 
spectrum and the ‘H NMR spectrum showed that a 
phenyl acetate was present The ‘H NMR spectra of 12 
and 13 (Table 3) indicated that these dlterpenes were the 
correspondmg 1%hydroxy derlvatlves of 10 and 11, 
respectively Accordmgly, the slgnal of the aldehyde 
proton was replaced by a pair of doublets and the H-2 and 
H-3 signals were shifted upfield, while the other signals 
were nearly ldentlcal with those of 10 and 11, respectively 
The configuration at C-l 3 of lo-13 and also of 19 and 20 
(see below) could not be determined 

The ‘H NMR spectra of the methyl esters 15,17 and 18 
Indicated that the side cham was different from that of 
lo-13 The chemical shift of a doublet of an olefimc 
methyl group indicated a double bond with the E- 
configuration Compounds 15 and 17 again differed only 
rn the oxygen function at C-l 7 Accordmgly, the ‘H NMR 
srgnals of the decahn part were nearly identical with those 
of 12 and 13, respectively The ‘H NMR spectrum of the 
dlacetate of 17 supported the proposed structure The 
spectral data of 19 and 21 (Table 3) clearly showed that we 
were dealing with 6,18-lactones which differed m the 
nature of the oxygen functions at C-15 and C-17 Spm 
decouplmg allowed the assignment of nearly all signals 
The stereochemistry was deduced from the couplmgs 
observed We have given the name gochnatol to 17- 
desacetyll9 and the name gochnatlc acid to 17-desacyl20 

All the drterpenes were closely related The optical 
rotations mdlcated that they are kolavane derivatives, 
although this proposal could not be established with 
certamty The chemistry of this Gochnatra species agreed 
m part with that of the other species mvestlgated pre- 
vlously Sesqulterpene lactones were isolated also from the 

genera Actmoserts [6], Cnzcothamnus [3], Dtcoma [7-91 
and Wunderlwhra [6, lo] which are all placed in the same 
subtrlbe However, so far no dlterpenes have been Isolated 
from the taxa of this genus Many more species have to be 
investigated from other genera of the subtribe 
Gochnatunae to obtain a clear picture 

EXPERIMENTAL 

The air-dned plant material, collected m January 1981 m the 
provmce Bahia, Brazd (voucher RMK 8982, deposlted m the 
NatIonal US Herbarmm, Washmgton) was extracted with 
Et+petrol (I 2) and the resultmg extracts were separated by 
CC (SI gel) and further by repeated TLC (SI gel) Known 
compounds were ldentlfied by comparmg the htgh field ‘H NMR 
spectra with those of authentic material 

The roots (40 g) afforded 3 mg I (Et,O-petrol, 1 I), 5 mg 2 
(C,H,-CH,Cl,-EtzO, I 1 l), 2 mg 3, 2 mg 4, 3 mg 5, 5 mg 6, 
4 mg 7, 2 mg 8 and 2 mg 9 (8 and 9 separated with 
C6H,-CHCI,-EtzO, 1 1 I) The aerial parts (280 g) gave 20 mg 
squalene, I5 mg 10,s mg 11,2 mg12,4 mg 13,2 mg 14,6 mg 16, 
7 mg 19 and 5 mg 20 Compounds 14, 16 and 20 were trans- 
formed to their methyl esters (excess CH,NI m EtzO, 5 mm) 
Separation of 10, 17 and 21 was achieved by 
&H,-CHzCIz-EtzO (1 1 1) (several times) and of 11-13, 15 
and 19 by C,H,-CHCI,-MeOH (5 5 1) (several times) 

cr-Curcumene-12,15-dial (1) Colourless od, IR Y::: cm-’ 
2720,1705,1690,1615 (C =CCHO, PhCHO), MS m/z (rel mt ) 
230131 [M]’ (8) (CLsH,s02), 212 [M-H,O]+ (6). 202 [M 
-CO]+ (12). 201 [M-CHO]+ (9), 172 [20l-CHO]+ (52), 
134 [C,H,,O]+ (80) (McLafferty), 133 [C,H90]’ (80) (tropyl- 
mm Ion), 105 [133-CO]’ (100) 

12-Hydroxy-a-curcumene-15-al (2) Colourless 011, IR 
CCI, 

vmax cm -I 3600(0H),2720,1710,1615(PhCH0), MSm/z(rel 
mt) 232 146 [M]’ (14) (C15H2003), 217 [M-Me]+ (IS), 214 
[M-H,O]+ (6), 204 [M-CO]+ (13), 189 [204-Me]+ (II), 
134 [C,H,,O]+ (88), 133 [C,H,O]+ (IOO), 105 [133-CO]+ 
176) 

Gochnatmllde A (8) Colourless gum, IR vz> cm-’ 3600 
(OH), 1780 (y-lactone), 1705 (C=CC=O), MS m/z (rel mt ) 

502 199[M]+ (20)(C30H3007),484[M-H20]+ (25),466[484 
- H,O]+ (4),456[484-CO]+ (10),438[456- H,O)+ (II),423 
[438 -Me]+ (5), 91 (68), 55 (100) 

Gochnat~ohde B (9) Colourless gum, IR vg:cm-l 3600 
(OH), 1780 (y-lactone), 1730 (C =C-CO), MS m/z (rel mt ) 
502 199 [M] + (4)(C,,H,,0,),484 [M - H,O]+ (100) 466 [484 
- HzO] + (9), 456 [484 -CO] + (4), 438 [456 - HzO] + (18). 242 
CGSHI,~XI+ (8) @DA) 

6a-Hydroxy- l7-phenylacetoxy-IS-oxo-kolav-3-en-15-01 ( 10) 
Colourless gum, IR v’&:cm- ’ 3620 (OH), 1735 (COzR), 2740, 
1680 (C = CCHO), MS m/z (rel mt) 456 288 [M] + (11) 
(&H,,O,), 438 [M - HzO]’ (8), 409 [438 - CHO] + (3), 320 
[M -RCO,H]+ (7), 302 [320-H,O]+ (lo), 292 [320-CO]+ 
(lo), 274 [302-CO]+ (6), 201 [302-C6H,SO]+ (5l), 173 [2Ol 
-CO]+ (74), II9 [PhCH,CO]+ (28),91 [ll9-CO]+ (100) 

[al ?&o 
589 578 546 nm 

= c 0 
-33 -33 -35 

(CHCI,, 62) 

6a-Hydroxy-l7-acetoxy-l8-oxo-kolau-3-en-l5-0/ (11) Colour- 
less gum, IR y ~~ cm- ’ 3620 (OH), 1740, 1240 (OAc), 2750, 
1680 (C=CCHO), MS m/z (rel mt) 380256 [Ml+ (15) 
(C,,H,,O,), 362 [M - H,O]+ (I l), 347 [362 - Me]+ (6), 320 
[M - HOAc]+ (6), 302 [320-H,O]+ (7), 292 [320-CO]+ (8). 
201 [302-C6H,30]+ (62), 173 [201-CO]+ (100) [a]D= 
- 38” (CHCI, c 0 2) 
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6a, 18-Dzhydroxy-17-acetoxy-kolau-3-en-15-ol(l2) Colourless 
gum, IR vzcm- I 3600 (OH), 1740,124O (OAc), MS (CI, LW- 
butane) m/z (rel mt) 381 [M + 11’ (1). 365 [380-Me]’ (28), 
347 [365 -H,O]+ (52), 287 [347-HOAc]+ (100) [aID = 
- 28” (CHCl,, c 0 3) 

6a,l8-D~hydroxy-l7-phenylacetoxy-kolau-3-en-l5-01(13) Col- 
ourless gum, IR vz>cm- ’ 3600 (OH), 1730 (C02R), MS 
m/z (rel mt ) 440 293 [Ml’ (3) (C,,H,,O,), 425 [M - Me]+ 
(I), 407 [425 -H20]+ (3), 304 [M-RCOIH]+ (8), 203 
[C,,H,,O]+ (60), 185 [203-HzO]+ (48). 91 [C,H,]+ (100) 
[a]D = - 19” (CHCl,, c 0 13) 

Methyl&, 18-dthydroxy-17-ucetoxy-kokauenoate (15) Col- 
ourless gum, IR vscm-’ 3600 (OH), 1735, 1250 (OAc), 
1710 (C=CCO,R), MS m/z (rel mt) 358214 [M -MeOH, 
H*O]+ (1) (CtlHao04), 343 [358-Me]+ (2), 330 [358 -CO]’ 
(I), 315 [330-Me]+ (05), 57 (100) 

Methyl-6a,18-d~hydroxy-l7-phenylacetoxy-kolavenoate (17) 
Colourless gum IR vg$cm-’ 3600 (OH), 1735 (CO,R), 1720, 
1650(C=CCO,R),MSm/r(rel mt) 448 261 [M -2H,O]+ (l), 
(C29H3604), 312 [448 - RCO,H]+ (15), 297 [312-Me]’ (18), 
91 [C,H,]+ (lOO), CI @o-butane) 485 [M + 11’ (l), 467 [485 
-H,O]+ (l), 449 [467-H,O]+ (I), 417 [449-MeOH]+ (1). 
331 [467-RCO,H]+ (8), 313 [331-H,O]+ (9), 299 [331 
- MeOH]+ (8) [a]o = - 11” (CHCI,, c 02) Compound 17 
(3 mg) was heated for 1 hr with 0 I ml Ac20 at 70” TLC 
(Et,O-petrol, 1 1) afforded 2 mg 18, colourless gum, ‘H NMR 
see Table 3 

Gochnatol-17-O-acetate (19) Colourless gum, IR vL?crn-l 
3600 (OH), 1775 (y-lactone), 1740, 1230 (OAc), MS m/z (rel mt ) 
360 230 [M - H,O]+ (19) (C,,H,,O,), 318 [M - HOAc] + (a), 
300 [318-H,O]+ (12), 285 [300-Me]+ (6), 217 [318 
-CBH,,O]+ (33), 199 [217-H,O]+ (17) 165 (82), 121 (91), 
81 (100) 

Methylgochnatoate-17-0-phenylacetate (21) Colourless gum 
IR vzcrn-’ 1780 (y-&tone), 1730 (CO,R), 1720 
(C =CCOIR), MS m/z (rel mt ) 480 251 [M] + (1) (Cz9H,,0S), 
448 [M - MeOH]+ (18), 344 [M - RCO,H]’ (2), 312 [448 
-RCO,H]+ (6), 217 [344-CH,CH&(Me)=CHCO,Me]+ 
(32), 91 [C,H,]+ (LOO) [a]o = - 10” (CHCI,, c 0 18) 
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