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Abstract-Two new chromenes, eupatoriochromene B and C, and a new benzofuran derivative were isolated 
from the petrol-soluble fractions of the leaves and flowers of Eupatorium aschembornianum. 

INTRODUCTION RESULTSANDDISCUSSION 

~everdckmmeffeshave been isuktebkm jdm~sof 

the genera Eupatorium and Ageratum. Two of them 
(demethoxy-ageratochromene and ageratochromene) 
possess insect antijuvenile hormone activity in 
~.NJLXZ+ of~5c~s >I>. ks pa& & DUT c~emjcal sys2emazjc 
~ZU& 05 planzs oj ~lne Zkk Eupa&kq ule pre- 
vious’ly in vesfiga>e& %WLZ mofl~&a&Za anb 
isolated an isomer of ageratochromene (1) and 
demethoxy-ageratocknomene 13) j2). 

We now wish to report the isolation and structure 
elucidation of two new chromenes, which we have 
name& eupaIoriuchrome_ne B iI> an& enpakorioch- 
romene C (2), and a new benzofuran derivative @a) 
from Eupatorium aschembomianum Schauer, 
besides the known demethoxy-ageratochromene (7- 
methoxy-2,2dimethylchromene) (3) ]3],5-hydroxy-b- 
acetyl-8-methoxy-2,2-dimethy~chromene (4) [41,5,8-d& 
methoxy-b-acetyl-2, 2dimethykttromene (5) IS] and 
2-isopropenyl 6-methoxy-2, 3-dihydrobenzofuran 0 
[61. 

EqxiYuriuchnnen B (1) is a c&m-less oil’, 
CJ-I& (M’ at m/z 220). Its IR spectrum demon- 
strated the presence of a gem-dimethyl group (1378 
and 1362cm-‘) and a benzene ring (1610 and 
15~~~~‘). 22s ’ 2? X%X% specrrum was in accord wi2h 
s2ructure 2, showing s)larp singlets a2 3 > .4b < bl?), 3.32 
{3Wj an& 3.85 (XI@ WXICII correspom?e~ to t’ne 2, 
2-dimethyl grouping of the chromene ring and two 
melboxy groups. The proions at C-3 and C-4 ap- 
peared as a symmetrical AB pattern of doublets at S 
5.49 (lH, d, J = 10 Hz) and 6.26 (lH, d, J = 10 Hz), 
which were absent in the ‘H NMR spectrum of the 
dehydro derivative (9). The aromatic protons ap- 
peared as two doublets at S 6.66 (lH, d, J = 8 Hz) and 
6.39 (lH, d, J = 8 Hz) showing that the unoccupied 
positions on the ring were ortho to each other. Since 
the &en&a\ shifts of H-3 and H-4 correspond to an 
unsubstituted chromene at C-5 171, the methoxyl 
groups must be at C-7 and C-8. This assumption was 
confirmed by ozonolysis of 1 to afford the dialdehyde 
10 whose ‘H NMR spectrum (Table 1) exhibited one 
doublet at 6 7.6, assigned to H-5, which shifted 
downfield due to the deshielding effect of the car- 
bony1 group. Therefore H-5 must be ortho to the 
aromatic aldehy.de. 

R, 
R2 

R3 Eupatoriochromene C (2) is an oil, CISHZ004 (M’ at 
m/z 264), which gave bands in the IR spectrum at 

Rl RZ R3 R.4 

f 
H H OMe OMe 
OMe -CH(OH)Me H OMe 

3 H H OMe H 
4 OH AC H OMe 
5 OMe AC H OMe 
6 OMe -CH(OAc)Me H OMe 

*Contribution No. 585 from Instituto de Quimica, 
U.N.A.M. (Mexico). 

7 ( 80 R=H 12 

9b R=Ac 
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Tahle I. ‘H NMR data of compounds 1. 2, 6, 8a, 8b, 9 and 10 (100 MHz, CDCII, TMS as int. standard) 

1 2 6 8a 8b 9 10 

H-3 5.49 d (lo)* 5.64 d (IO) 5.63 d (10) 
H-4 6.26 d (IO) 6.52 d (10) 6.53 d (IO) 

H-5 6.66 d (8) 

H-6 6.39 d (8) 

H-7 6.85 s 6.76 s 

H-II 
5.14 q (6) 6.16 q (6) 

H-12 I .47 d (6) 1.51 d (6) 
Gem-di Me I .46 s 1.46 s 1.46 s 

OMe 3.82 s 3.72 s 3.76 s 
3.85 s 3.84 s 3.84 s 

Ac 2.06 s 

6.58 s 
7.34 d (8) 

6.80 dd (8,2) 

6.95 d (2) 
3.66d(ll) 

3.98d(ll) 
I .su s 

3.82 s 

6.57 s 1.78 t (7) 9.8 s 
7.36 d (8) 2.12 t (7) 10.26 s 
6.82 dd (8.2) 6.7 I d (8) 7.6 d (8) 

6.41 d (8) 6.76 d (8) 

6.97 d (2) 

4.24 d (12) 

4.48 d (12) 

I.61 s 

I .37 s 1.36 s 

3.82 s 3.81 s 3.80 s 

3.81 s 3.92 s 

2.04 s 

*Values in parentheses are coupling constants in Hz. 

3410, I380 and 1370 cm-’ corresponding to a hydroxyl 
group and a gem-dimethyl group. Its ‘H NMR spec- 
trum displayed sharp singlets at S 1.46 (6H), 3.72 
(3H), 3.84 (3H) assigned to the gem-dimethyl group 
and two methoxyl groups. It also gave rise to signals 
at 6 1.47 (3H, d, J = 6 Hz) and 5.14 (lH, y, J = 6 Hz) 
due to a I-hydroxy-ethyl group. In the aromatic 
proton region only a singlet was found at 6 6.85, 
suggesting that the aromatic ring was trisubstituted. 
Acetylation of 2 with Ac,O-pyridine gave the acetate 
6, which produced a new signal in the ‘H NMR 
spectrum (Table I) at 6 2.06, corresponding to the 
acetyl group. Final confirmation of structure 2 was 
achieved by oxidation of eupatoriochromene C with 
pyridinium dichromate, which furnished the 
chromene 5, whose IR and ‘H NMR data were iden- 
tical to those of an authentic sample. 

(36 g extract) and then with CHCI, (43 g extract). The petrol 
extract (36g) was dissolved in Me&O, cooled, filtered and 
coned in uacuo to give 27g extract, which was chromato- 
graphed on Si gel (I.35 kg) using petrol-&H, and C,H,- 
EtOAc. From the fractions eluted with petrol-C,Hn (3:l) 
(4 g), purification by prep. TLC gave 68 mg 3 and 57 mg 7. 

Eupatoriochromene B (7,8-dimethoxy-2,2-dimethylchrom- 

ene) (1). Chromatographic fractions eluted with petrol- 
CdHn (1: 1) (Sg), after purification by prep. TLC, af- 
forded 123 mg 4, mp 81-82” (lit. 88” [4]) and 203 mg 1. 
Compound 1 was obtained as an oil; UV A::;” nm (6): 222 
(16260), 273 sh (6080), 280 sh (5990); IR v!:~ cm-‘: 1610, 
1500, 1377, 1365; EIMS (probe) 7OeV. m/z (ret. int.): 220 
[Ml” (45). 215 [M-Me]+ (100). (Found: C, 71.08; H. 7.55; 0, 
21.30. Ct3Hlh03 requires: C, 70.89; H, 7S2; 0, 21.79%.) 

The third new compound isolated was the ben- 
zofuran derivative 8a. It was obtained as an oil, 
CIZH1404 (M’ at m/z 222). which had IR absorptions 
at 3400, 1150 and 1050 cm-’ indicating the presence of 
tertiary and primary hydroxyl groups. This was 
confirmed by acetylation with Ac,O-pyridine to give 
the monoacetate 8b. The ‘H NMR spectrum (CDCI,) 
was in accord with structure Sa. A one-proton singlet 
at 6 6.58 corresponded to H-3, as in methoxyeuparin 
[8]. Furthermore, the ‘H NMR spectrum exhibited 
signals at 6 7.34 (lH, d, J= 8Hz), 6.80 (lH, dd, 
J = 8, 2 Hz) and 6.95 (d, J = 2 Hz) corresponding to 
H-4, H-5 and H-7, respectively. The resonance at S 
3.8 (2H, AB, J = 11 Hz) was assigned to the -CH2-OH 
group and a singlet at 6 1.58 (3H) to the tertiary methyl 
group. Based on all these facts we propose 8a as the 
most likely structure for the benzofuran derivative. 

Eupatoriochromene C (6-[I-hydroxyethyll-5, 8-dimethoxy- 

2,2-dimethylchromene) (2). Chromatographic fractions eluted 
with petrol-CeHh (1:2) (log) and with C,H,-EtOAc 
(3: I) (3 g), after purification by prep. TLC, afforded 217 mg 
5 [4] and 135 mg 2, respectively. Compound 2 was obtained 
as an oil; UV AZ: nm (6): 225 (36 390), 271 sh (6360). 280 
sh (SSOO), 318 (1440); IR u:!:~ cm -I: 3410, 164S, 1380, 1370, 
112.5; EIMS (probe) 70 eV, m/z (rel. int.): 264 [M]’ (2S), 249 
[M-Me]’ (100). (Found: C, 67.50; H, 7.80: 0, 24.30. 
CISHZ004 requires: C, 68.16; H, 7.63: 0, 24.21s.) 

6-Methoxy 2-11, 2-dihydroxy-2-propyllbenzojuran @a). 
Chromatographic fractions of the CHCI, extract (18g) 
eluted with CHCI,-EtOAc (9: 1) (1.5 g), after purification by 
prep. TLC, afforded 77 mg Sa. Oil; IR v$ cm-‘: 3400, 1630, 
1500, 1150, 1050; EIMS (probe) 70eV, m/z (rel. int.): 222 
[Ml’ (14), 191 [M -31]- (78.5). 43 (100). 

EXPERIMENTAL 

Hydrogen&ion of 7, 8-dimethoxy-2, 2-dimrthylchromene 

(1). 80 mg 1 was hydrogenated (PtOJH,) to give 60 mg of the 
dihydro derivative 9. UV A Ez’,“,” nm (E): 211 (19 730), 277 
(2060); IR ~2:~ cm-‘: 1660, 1.500, 1380, 1370; EIMS (probe) 
70eV, m/z (rel. int.): 222 [M]’ (8). 207 [M-Me]+ (IO), 94 
(loo), 41 (95). 

Mps are uncorr. Known compounds were identified by Ozonolysis of 1. A soln of 100 mg 1 in CH2C12 (50 ml) was 
comparison of the IR and ‘H NMR spectra. Elementary ozonized for 5 min. The ozonide was decomposed with 
analyses were determined by Dr. F. Pascher, Germany. Me2S, the solvent removed and the residue pruified by prep. 

E. nschembornianum Sch. was collected 5 km west of TLC giving 60mg 10. UV A:;” nm (E): 212 (12850), 230 
Topilejo D.F. on the MCxico-Cuernavaca road in October (12350), 283 (10400); IR Y!: cm-‘: 1730, 1675, 1590, 1500, 
1978. A voucher specimen (Calderon-31) has been deposited 1380, 1370; EIMS (probe) 70 eV, m/z (rel. int.): 252 [Ml’ (4), 
at Herbario National, UNAM (MEXU). Dried leaves and 224 [M-CO]+ (36.5), 223 (M-CHO]’ (35). 181 [M-71]+ 
flowers (1.53 kg) of the plant were extracted first with petrol (100). 
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Acetylation of 2. Acetylation of 2 (50mg) with Ac20- 
pyridine gave after prep. TLC the oily monoacetate 6. UV 
A::” nm (e): 227 (31 180), 274 (7010), 283 sh (5930), 320 

(1720); IR $!&crn-‘: 1735, 1650, 1600, 1500; EIMS (probe) 
70eV, m/z (rel. int.): 306 [Ml+ (13), 291 [M-Me]’ (40), 43 
(100). 

6 - Methoxy - 2 - [l - acetoxy - 2 - hydroxy - 2 - 
propyflbenzofuran (8b). A 30mg sample of 8a acetylated 
with Ac*O-pyridine as usual, gave the acetate 8b (28mg). 
Oil, UV Azzr’ nm (E): 218 (7410), 246 (5950), 286 (3570); IR 
$fx cm-‘: 3370, 1730, 1640, 1500, 1150; EIMS (probe) 70 eV 
m/z (rel. int.): 264 [Ml’ (%), 191 [M - 731’ (92), 43 (100). 
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