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Abstract-Investzgatzon of the chloroform extract of Steoza monardaefolra afforded, beszdes two prevzously zsolated 
labdane type dzterpenes, a new sesquzterpene lactone of the hehangohde type The structure was determined by 
spectroscopzc and chemical data to be 11,13-dzhydroeucannabmolzde 

INTRODUCTION 

Different types of sesquzterpene lactones have been 
isolated from Steoza species, one pseudoguazanohde from 
S rhomblfolza [l], three guruanolzdes [2, 31 and one 
germacrohde from S serrata [4], two gualanolzdes from 
S setlfera and one guazanohde from S bolzuzenszs [5] 

As part of our chemical systematic study of the tribe 
Eupatorzeae, we have investigated Steuza monarduefolzu 
and have isolated, In addltzon to known compounds, two 
new labdane type dzterpenes whose structures were dzs- 
cussed m a previous paper [6] Further mvestzgatzon of 
the chloroform extract provided a new sesquzterpene 
lactone of the hehangolzde type which was shown to be 
11,13-dzhydroeucannabmohde (la) This IS the first 
helzangohde isolated from the genus 
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RESULTS AND DISCUSSION 

11,13-Dzhydroeucannabmolide (la), Cz2Hsz,0e, 
[a] D - 93 6”, was a gum which exhibited the typical IR 
absorption band of a y-lactone at 1755 cm-’ Further 
absorptzon at 3430 and 1020,1740,1710cm-’ indicated 
the presence of hydroxyhs) and ester function(s), 
respectively 

The ‘H NMR spectrum (Table 1) of la lacked the 
typical doublets of the exocyclzc methylene ConJugated 
wzth the y-lactone, whrch must be saturated as indicated 
by a doublet at 6 1 12 (J = 7 5 Hz) The presence of a two 
proton singlet at 4 34 and a two proton doublet at 4 40 (J 
= 6 0 Hz), whzch shifted downfield upon acetylatzon, 
together with a proton triplet at 6 93 (.I = 6 OHz), 
strongly suggested the presence of a 4,5-dzhydroxytzgloyl 
mozety as m eucannabmohde [7, 81 

A sharp three proton singlet at 6 2 1 indicated the 
presence of an acetate These assumptzons were supported 
by the mass spectral fragments at y/z 291 [M 
Zi;GJ$H,-OH) = C(CH,GH)COO] , 363 [M 

230 [M-CH2(CH,-GH) = C(CH,-GH)- 
COOH -‘AcOH] 

The ‘H NMR spectrum of la also showed two vmyl 
methyl group signals at 1 80 and 1 87, two broad AB 
doublets centered at 5 40 (J = 11 OHz) and 5 90 (J 
= 11 OHz) and a three proton signal at 5 20 These 
features closely resemble those of eucannabmolzde and 
provincialin, which are helzangohdes zsolated from 
Eupatorzum cannabznum [8] and Lzatrzs prouznczulzs [9], 
both belonging to the tribe Eupatorzeae The structure of 
the isolated sesqmterpene lactone can therefore be rep- 
resented as the 11,13-dzhydro derivative of eucannabz- 
nohde (la) 

Alkaline hydrolyszs of la wzth potassmm carbonate 
afforded two products The less polar one was the 
monoalcohol lc The ‘H NMR spectrum of lc, indicated 
the loss of the five-carbon atom ester, consequently one of 
the resonances m the three proton signal at 6 5 20 was 
shifted upfield to 4 21 and appeared as a multzplet ( Wl,2 
- 8 Hz) The mass spectrum showed the molecular zon 
peak at m/z 308 along with peaks at m/z 266 [M 
-CH,CO]+, 
-H,O]+ 

248 [M-AcOH]+, 230 [M-AcOH 
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Table 1 ‘H NMR spectral data of 11,13-dlhydroeucannabmoltde and Its derIvativesa 

la lb IC Id le 2P 2c 2d 3 

H-l 520m 514m t t t t t t t 
H-3 520m 514m 520t 527m 442brt 519m 52m 52m 554m 
H-5 540brd 526brd 534brd 527m 526brd 549brd 544brd 538dd 534m 
H-6 590brd 572brd 572brd 572brd 6 16brd 612brd 598 brd 595dd 5 54 m 
H-8 520m 514m 421 m 527m 404brt 519m 417m 520m - 
H-13 112d 112d 126d 139d 134d 109d 125d 1406 132d 
H-14 180s 170s 181 s 1 76 s 172s 146s 160s 148 s 140s 
H-15 187 brs 176brs 192s 182s 1 77s 194brs 190s 190s 193s 
H-3’ 693 t 684~ 696t - - - 
H-4’ 440d 479d - - 441d - - 
H-5’ 434s 472s - - - 434s - - 
AcO 21s 196,2Os 20s 206s - 216s 2 12s 208,2 12s 206s 

*Run at 100 MHz m CDCIJ with TMS as mt standard Values are m ppm (6) 
tSigna1 obscured J(Hz) 3,2 = 3, 5,6 = 11, 5,15 = 2, 6,7 = 2, 11,13 = 7, 3’,4’ = 6 

Acetylatton of lc gave a crystalline dlacetate ld, mp The less polar compound was the acetate lc [aJD 
17%179”, which was treated with m-chloroperbenzolc -56 12”(CHCI,) UV IgHnm (E) 218 (2350) IR v$$rn-’ 
acid to gve the epoxy-denvative Zd, mp 210-213” (lit 3450,1760,1740, 1670, MS m/z 308 [Ml+, 248 [M -AcOH]+, 
209-211” [lo]) 230 [M -AcOH -H,O]+, 43 [C&O]+ (1000) 

The more poiar hydrolysis product was the correspond- 
mg dlol le, mp 127-128”, which was a mixture of C-11 
eplmers 

Treatment of la with m-chloroperbenzolc acid afforded 
the monoepoxlde 2a, as indicated by the ‘H NMR 
spectrum, which lacked one vinyl proton signal and 
exhibited an upfield shift of one of the vinyl methyl group 
signals to 6 146 Mild alkaline hydrolysis of 2a gave the 
epoxyalcohoi tc which was also obtamed by epoxldatlon 
of lc 

The more polar reactlon product was a crystalhne compound 
which was ldentdied as the dlol le, mp 127-128” [aID- 8” 
(CHC&) UV AgH nm (E) 218 (2058) IR vfiAycm-’ 3450,1740, 
1665,MSm/z 266[M]+,248[M-H,O]+,230[M-2H,O]+ 

Finally, confirmation of the relative posltlon of the 
esters was achieved by oxldatlon of 2c with pyrldmmm 
dlchromate to give the keto-derivative 3, which clearly 
showed three IR carbonyl absorption bands at 1775,173s 
and 1710cm-’ The UV absorption at 216nm (E 1398) 
supported structure 3, rather than the alternative a, /3- 
unsaturated formulation as m tetrahydrohehangmone (4) 

Acetate 1 b A soln of 50mg la m 0 5 ml pyndme and 0 5 ml 
Ac20 was allowed to stand at room temp for 30mm After the 
usual work-up, the residual acetate was punlied by TLC 
(CHCl,-Me2C0, 9 1) gwmg 22mg lb as an 011 [aID- 8” 
(CHCI,) UV nzgH nm (E) 210 (10524), IR v&$rn-’ 1765, 
1740,1715,1665 MSm/z ~O~[M]+,~~~[M-ACO]+,~O~[M 
-AcO-AC]+, 387 [M-AcO-AcOH]+, 43 [C2HaO]+ 

(1000) 
Acetate Id Acetylation of lc (50mg) provided 35 mg of the 

acetate Id after TLC purlficatlon (CHCI,-MeOH, 97 3) [u]~ 
-880” (CHC13) UV IgTHnrn (E) 217 (1193), IR vkcrn-’ 
l765,174O, 1665, MS m/z 350 [Ml’, 308 [M -C2HZO]+, 290 
[M - AcOH] +, 248 [M -C2H10 -AcOH] +, 230 [M 
-2AcOH]+, 43 [C2H30]+ (1000) 

EXPERIMENTAL 

Stwa monardaefoha H B K was collected 35 km south of 
Mexico City on the MexlcoCuernavaca road, m December 1978 
A voucher IS on deposit at the Herbarmm of the Instltuto de 
Blologia (UNAM), Mexico 

A 1 25 kg sample of the aerial parts of the plant was extracted 
first with petrol, secondly with CHC13 The CHCI, extract after 
removmg long-cham hydrocarbons was separated by CC over SI 
gel (1 kg) From the low polar fractions, 6a-angeloyloxysclareol, 
kaurenolc acid, sltosterol and stlgmasterol were Isolated 

Epoxldatlon of la To a soln of 50 mg la m 4 ml CHCI,, was 
added 50 mg m-chloroperbenzorc acid and the mixture allowed to 
react for 1 hr After the usual work-up, the residue was purified by 
TLC (CHCI,-Me,CO, 1 1), to give 15 mg 2a Mp 75-77”, [aID 
-45 9” (CHC13) UV AL:” nm (E) 222 (7O43), IR vfi&cm-’ 
3450,1760,1745,1715,1654850;MSm/z 420[M - H,O]+,378 
[M-~,0-C,H,O]+, 360 [M-H,O-AcOH]+, 43 
CGH,Ol+ (l’)oO) 

11,13-Dhydroeucannabmoltde (la) From fractions eluted 
with CHCI,-EtOAc (7 3). after repeated purdicatlon by TLC 
(Et,O-Me,CO, 9 1) 12g la, as an amorphous sohd, was 
obtamed Mp 51-60” [a]~-93 6” (CHC13) UV AgFxH nm 
(E) 211 (3808) IR vigcrn-’ 3430, 1755, 1740, 1710, 1665, 
1020 MSm/z 422[M]f,407[M-15]+,404[M-H,0]f,43 
CC,H,0]+ (1000) 

Epoxtdatlon of Id Epoxidatlon of Id (50mg) under the same 
condltlons as described before, afforded 40mg of the epoxy 
derlvatlve 2d after TLC punficatlon (CHCI,-MelCO, 1 1) Mp 
2;:213” (ht 209-211” [lo],, [alD-462” (CHCla) IR 
v,,cm-’ 1765, 1740, 1670, 860; MS m/z 350 [M - 16]+, 324 
[M-C2H20]+, 307 [M-AcO]+, 263 [M-AcOH-AC]+, 
246 [M-2AcOH]+, 43 [C,H,O]+ (1000) 

Alkahe hydrofysts of la To a soln of 100 mg la m 8 ml 
MeOH, 1OOmg K,C03 were added and the mixture refluxed 
under NZ The reactlon mixture was cooled, acldlfied with HCI, 
extracted with EtOAc and the residue purdied by TLC 
(CHCl,-MeOH, 9 1) 

AIkahne hydrolysis of 20 Hydrolysis with K,CO, of 2a 
(70 mg) as described before, provided 37 mg Zc, as an amorphous 
sold Mp 68-75”, [a]o - 68 6” (CHCI,) UV Iztqnrn (s) 216 
(458), IR v&ycrn - * 3470, 1760, 1740, 1670, 860 The same 
compound (2~) was obtamed by epoxldatlon of lc 

Oxrdatlon of2c To a soln of 2c (30mg) m 5 ml CH2C12, 25 mg 
pyrldnuum dtchromate were added and the mtxture stirred for 
5 hr, then dduted with Et,O, filtered, coned and the reactton 
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mtxture purtfied by TLC (pentaneCHCl,-Me,CO, 2 6 2) to 

yteld 15 mg 3 as a crystalhne compound Mp 222-224”, [a]D 

- 1656” (CHCI,) UV IkyHnrn (E) 216 (1398), IR v%cm-’ 

1775, 17351710, MS m/z 322 [M]+, 280 [M -C,H,O]+, 262 

[M - AcOH] + 
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