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Abstract- The isolation of cucannabinolidc. jaccidin and the new glycosidc absinthifolide from Bahia ubsinfhi/olio 
var. ahsinrhijolio is reported. The structutc and stercochcmistry of the new compound was established by chemical and 
spectroscopic means. 
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INTRODUCTION good agramcnt to those reported for other partially 

The genus Bahia [ I.21 of the tribe Helianthcac subtribc 
acctylatcd glycosides [8]. 

Rahiinae is a small amerkan genus (I3 specks) well 
The ‘H NMR spaztrum supports thcabove conclusions 

represented in Central Mexico. Of the five species which 
and tklps to assign positions and stereochemistry of the 

have so far ban examined chemically (%I, thra have 
furnished guaranolidcs [3-S] and one afforded a hclian- 
golidc and the tlavonoid jaccidin [6]. 

RESULTS AND Dt!XLSSlON 

Chemical cxaminatton of the aerial part of B&o 
obsinrhi/olio var. obsrnrhi’olio colkctcd in the Mexican 
state of San Luis Potosi, showed the presence of the new 
compound absmthifolide (la) in addition to jaceidin [6] 
and eucannabinolidc [7]. The same spccicscolkctcd in the 
state of Guanajuato alfordcd the above mentioned com- 
pounds except cucannabinolidr. 

Absinthifolide (la) CzJHJzO,. yellow gum [x]D 
- 18.27’ possesses an x-methykne-~-ketone as indicated 
by the IR band at 1755 cm -’ and the UV absorption at 
j,,,,, 255 nm. c 12656. It contains fra hydroxyl groups 
(strong band at 3400 cm ‘)and an ester function (band at 
1735 cm - ‘). The mass spectrum showed a mokcular ion 
at m;: 453 [M + I]’ (CIMS) and subsequent loss of an 
acctyl sugar moiety IO gwc the parent peak [M 
- acctylglucopyranosyl - 0] l at m;z 231. This peak and 
the [acctylpyranosyl] ’ ton peak at m/: 205 indicated that 
the acctyl group is attached to the glucosyl moiety. 

The ‘“C NMR spectrum of absinthifolidc (Table I) 
is In complete agramcnt with a molecular formula of 
Cz,H,,O, smcc it showed 23 C-atom signals. The z- 
mcthylenc-T-lactonc wasconfirmed by a singkt at 6 171.44 
(lactonc carbonyl) and two low field signals (singkt at 
6 140.48 and triplet at 6 I2 I .70) arising from the cxocyclic 
mcthyknc group. Two singkts at 6 127.49 and 139.5 
correspond IO tctrasubstitutcd double bond at C-4. The 
signals corresponding IO the acctylglucosc moiety arc in 

.- ~. -~ _ 
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Tabk I. “CNMR data of com- 
pounds la and IL (2OMHz. CDCl,, 

TMS as internal standard). 

la lb 

C-l 
c-2 
c-3 
C-4 
C-S 
Cd 
C-7 
C-8 
c-9 
C-IO 
C-II 
c-12 
c-13 
c-14 
C-IS 
C-l’ 
c-2 
c-3 
C-4 
C-S 
C-6 
OAC 

36.89 I 
18.55 I 
28.85 I 

127.49 
139.52 
27.64 I 
41.74 d 

76.25 d 

4LS5 I 
34.05 

140.48 
171.44 
121.m I 
26.99 c 
68.64 I 

101.04 d 
74.09 d 
76.57 d 

70.39 d 

73.66 d 

63.63 r 
170.75 
20.90 c 

37.12 I 
18.50 I 
28.41 I 

127.22 
139.42 
27.73 I 
41.82 d 
75.98 d 
42.53 I 
34.04 

140.53 
170.42 
121.42 I 
27.06 c 
68.42 I 
99.19 d 
71.61 d 
73.05 d 

68.82 d 
72.12 d 

6206 r 
170.17 
169.35 
169.12 
20.54 r 

l Tbc uugnmcnl c4 the signals was 
basal on publuhcd &u [IS]. 
Unmarked signah UC dngkts 
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substituents. The low field signals of an exocyclic meth- 
ykne group (Experimental) appeared as two broad sin- 
gkts. suggesting a cis-fused lactonc ring. The position of 
the ring closure was impossible to ascertain at this stage, 
since the region of 64-4.5 was overcrowded as is usual in 
glycosidcs. nevertheless it was cleared oo acetylation (1 b) 
and a lactone closure toward C-8 was shown by a 
multiplct at 64.45. 

The signals of the C-15 and C-6’ oxymethykna 
appeared overlapped at 64.2 forming a multiplet which 
was simplified on irradiation at the frequency of H-5’ 
(63.6); conversely, irradiation at 64.2 collapsed the signal 
of H-5’ into a doublet (J = 8 Hz). 

Catalytic hydrogenation of la reduced the cxocyclic 
double bond, affording Id whose ‘HNMR spectrum 
exhibited a doublet at 6 1.2 due to the C-l 1 methyl formed 
on saturation of the cxocyclic mcthyknc. Hydrolysis of ld 
yielded dihydroaglyconc lc whose ‘H NMR spectrum 
exhibited the C-15 methykne as a singlet at 64.1 and H-8 
as a multiplet at 64.45. 

scsquiterpenc lactones [7, 13, 143; nevertheless, a closer 
relationship exists bctwan E&cl and Picrodeniopsis sina 
both genera have in common the guaianolides bahia II 
and bahifolin as well as the gefinacra nolidcs woodhousin 
and cucaonabiooolide [>7j. The presence of the glyco- 
side of scsquiterpcnc lactona was reported in 
Picradeniopsis [7] and not in B&a Now, the isolation of 
the glycosidc absinthifolide in E. obsinrhi/olio var. ob- 
sinthijdia is indicating a closer relationship between both 
genera. 

BXPERIMENTAL 

Tbc “CNMR spectrum of absinthifolide pcracctatc 
(1 b) (Table I) permits the identification of the b-glucosidc 
moiety sina chemical shifts for every C-atom in this part 
of the molecule were simiar to those reported for the 
pcrecaatc of iridoid glucosidc eucammiosidc II [9]. 

Assignment of the acetyl group of absinthifolide to the 
C-6’ position was based on comparison with “CNMR 
data reported for multiflorio A [B]. a flavonoid glycoside 
containing a C-6’ BEetate. The chemical shifts for every C- 
atom in the C-6’ acetyl glucosidc moiety were similar in 
both compounds. 

Acid hydrolysis of absinthifolidc (la) eliminated the 
sugar moiety thus afTording compounds It and 2. 
Aglycone Ie which still shows in addition to the C-14 
tertiary methyl group (singkt at b l.l)asingk$ at 64.1 (2H) 
attributed to C-15 hydroxymethykne whose multiplicity 
and chemical shift indicated attachment IO a vinylic C- 
atom (C-4 double bond). 

Compound 2, dehydation product of lc, exhibited 
an ‘H NMR spectrum identical to that reportal for 
the 3-dehydroalantolacton [lo], thus establishing the 
skekton of absinthifolidc as a eudesmanc and its 
structure as 15-0-(6’-aatyl+D-glucopyranosyl)- 
eudcsman4,11(13)-dien-Bfi.12-olide (la). 

The genus Buhia and the genera Schkuhria and 
Pictadeniopsis [I. Il. 121 are members of the subtribc 
Bahiinac (tribe Helianthcae). The thra genera contain 

Mpa arc umorr. voucbcr spclmcor were dcpos1ral Ill rbc 

herbarium of the lastituto de Bbbgia. UNAM. Known com- 
pounds were identified by direct comparison with authentic 
samples. 

Plaw mad. Above ground prts of l&&a abwrhiJolia 
Brath. var. obsinch~oolio were colkcted on October. 1983. al San 
Luis Potosi. Mexico, 5 km north of MatehurL, Hwy No. 57 
(voucher MEXU 369281) and 5 km north of San Miycl Alknde. 
Guanajuato, Hwy No. 49 (vouchu MEXU 369278). 

Exrrocrfon and uparocion. Airdried aerial parts of 
B. absfnrhuollo var. abstnfhifooliu (501.6 g) (collection from San 
Luis Porosi, Mexico) were extracted with CHICI and Mc>CO. 
The crude extract (41.4 g) was pacolated over Kiescl@ G and 
clued with &uac. EtOAc and MelCO. The EIOAC-Me,CO 
fractions were chromatograplxd over a dlia gel column using a 
hexan+Mc,CO gradicot dution systan. The hcxantMc,CO 
(I:l)fractionsatTorded 189.7mpofjace~dm. 1.11780fcucan- 
nabioolide and a yclbw oil The latter was percolated OVQ 
KieadgdGwithhexantMelCO(6:4)yiddin8532.3 m of Iras 

ydbw gun’. [z]D 
&OH - - 18.27” (c 0.208. CHCI,b UVI,, nm. 

205. t - 126%. lRr~x~Jcm ‘. 3400, 1755. 1735. 1650. ClMS 

(CH,) 2OOeV.m/r (A. iat.): 453 [M + I. Cz,H,lO.J’ (1.2). 233 

[M+I-C,H,,O,]’ (60.1). 231 [M+I-C,H,.O-1’ (100). 
205 [C,H,,OJ (43.9). 187 1205 - H1O]’ (24.0). I45 [205 
- HOAc]’ (17.0). 127 [I45 - HzO]’ (22.0). ‘H NMR (80 MHz. 
CDCI,) 61.13 (3H. S, H-14). 2.1 (3H, s. AC), 2.63.6 (4H. 
overlapping riquls. H-2’. H-3’. H4’ and H-S’). 4 4.5 (4H. 
overlappap ugnats, H-8, H-15. H-I’ and H-6’). 5.65 ( I H, br s. H- 
13b). 6.2 (IH, br s. H-13a). 

Cdlrcrion jrom Gwnq~o. Aerial part of B. ubwdt,jolro 

(1.6 kg) collozted in Guanajuato was worked up as above. 
affording B8.6 mg of @din and 789.3 mg of la. 

D~hydroabsinrM/olide (IO, A sdn containing 137.8 mg ab- 
sinthifotide (la) in IO ml EtOAc was hydro8enated in the 
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RO 

1st R - A. R’ - CH, 2 

lb R - B. R’ - CH, 

Ic R = H. R’ - CH, 

Id R - A. R’ - H. Me 

Ic R - Ii. R’ - H. Me 
A 

766 A. L P&u c. et al. 

OH AcO 



Atiothifolide. a xcxquilerpenc glycoxi& from &hio oksinfhijohc 767 

presencr of 26 mg 5 % PdiC for 2.45 hr at rooot temp. TM 

ca~dyst was filteral and the solo cmai giwog 128.3 mg of Id ax a 

arlourkss oil. IR vzxc” cm ‘: 35%. 3450. 1764, 1740. 1601. 

CIMS (CH,) 2tX3 eV, m!t (rd. 101.t 455 [M + I]’ (0.5). 234 [M 

+ I -C.H,,O*]’ (19.5). 233 [M+ I -C,H,.O,]’ (100). 205 
[C.H,,O,]’ (25.5). 187 [205-HIO]’ (29.7). 145 [205 

- HOAc]’ (4.5). 127 (145 - H1O]’ (4.5). ‘HNMR (80 MHz. 
CDCI,r 61.15 (3H. I. H-14). 1.2 (3H. d. J - 7.0 Hr. H-13). 2.1 

(3H.s. AC). 3.4 (4H.m. H-2’. H-3’. H4’sod H-5’). 4.25 (4H.m. H- 

IS and H-6’). 4.4 (2H. m. H-8 and H-l’). 

Acid hydrolysis o/ Id. Compound Id (125.4 otg) was dissolved 

in 5 ml 7 “/. tt 2SO, wtth brattng and then refluxad for 0.5 hr. The 

reacttoo mixture was cnokd and extracted wtth EtOAc. washed 

wtth aq. NaHCO, solo and dried with dry Na,SO.. The crude 

product was purihad by pcrcolattoo over Kiudgel G clutiog with 

hemMclCO (95: 5) yielding 8.6 mg of Ic ax cdlourkxx oil. 

IR*ExQ Cm ‘: 3612. 1766. EIMS 7OcV. miz (rcl. ml.): 230 

[Ml- (16.0). 232 [M-H,O]’ (83). 55 [C,H,O]’ (100) 

‘H NMR (80 MHz. CDCI,) 61.15 (3H. s, H-14). 1.2 (3H. d. J 

= 7 Hz. H-13). 4 I (2H. 5, H-IS), 4.45 (IH. m. H-8). 

Acrry/arion oj la. Compound la (106.7 mg) wax acztyhtcd 

wtth I ml of pyndtne and I ml of AC>0 during 50 mio on a steam 

bath. The mixture WL( worked up IO the uxual manner aod 

purified by pcrcohtioo over Kwsclgd G elutiog with 

hexantMc,CO (9.1) yiekhog 85mg lb as a coburh oil 
IR vCHc’, cm I: 1758. 1665. EIMS 70eV. m;r (rd. iot.): 578 

[M]“(0.2L 458 [M-2HOAc]’ (0.1). 398 [M-3HOAc]’ 

(0.15). 331 [C,.H,,O.]’ (40.7). 271 [C,>H,,O,]’ (IS.OI. 230 

[C,,H,,O,]’ (53.4). I69 [C.H,O.]’ (93.7). I09 [C.H,Oz]’ 

(39.0). 43 [CtH,O]’ (100) ‘HNMR (80 MHz. CDCI,) bl.15 

(3H. s. H-14). 1.98 (3H.s. AC), 2.05 (6H.s. AC). 2.07 (3H.s. AC), 3.0 

(1H.m. H-7). 3.6 (IH. m. H-5’). 4.2 (4H. m. H-15 rod Hd’).4.42 

(1H.d.J = 7.5Hz.H-l’).445(IH.m.H-8).5.0(3H.m,H-2’.H-3’ 

and H4’). 5.62 (IH. d. I - I.5 Hr. H-13b), 6.22 (IH. d. I 

- 20 Hz H-l3a). 

Acrd hydrolyses oj la. Compound la (I 50 mg) wax dtssolved to 

7ml l’,, HzSO. aod rcfluxod for IOmto. The mixture was 

ex~ractal woh EtOAc. washed wtth NaHCO,. drtcd. evaporated 

rod purified by preparative TLC (CH*CI> MerCO. 8: 2) ykkliog 
9.1 mg Ic and 20.8 m 

e 
2 both as colourless otls. 

Compound Ic. IR v~xct~ cm ’ 3609. 3497, 1759. 1714. 1666. 

EIMS 70eV. rn.2 (rcl. iot.): 248 [Ml’ (5.2). 230 [M - HIO]’ 

(28.0). 55 [C,H,O]’ (71.4). 43 [C,H,O]’ (88.7). 41 [C,H,]’ 

(100). ‘HNMR (80MHr.CDCI,)61.12(3H.s.H-14).4.1 (2H.s. 

H-I5).4.5(IH.m.H-8).5.6(lH.d.J - 2.0Hz.H.13b).6.2(IH.d, 

J = 2.0 Hr. H-l3a). 

Capound Z UVIEH tuo: 205 c - 7072 227. t - 7245. 

IR vc,“, cm ‘: 1757. 1662 EIMS 7OcV. m/r (rel inc.): 230 

[M]’ (67.01, I21 [C,H,OI]’ (ItlO), II9 [GH,,]’ (50.5). 91 

[C:H,]’ (58.8).‘HNMR(80MH~CDCl,~6I.05(3H,s.H-l4), 

1.75 (3H. br I. H-15). 3.72 (IH, m. H-7). 4.85 (IH. ddd. J 

- 3.4.7.5 Hr. H-8). 5.32 (I H. d. J - 4.0 Hz. H-6). 5.6 (I H. m. H- 

3). 5.66 (IH. d. I - I.5 Hz. H-l3b). 6.22 (IH. d, J = 2.0 Hz_ H- 

(3a) 
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