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Abstmct-Cnlea nelsonii yielded, besides the two known thymol derivatives 8,9-epoxy-7-isobutyryloxythymol 
isobutyrate and IO-acetoxy-8,9epoxythymol isobutyrate, the five new thymol derivatives IO-acetoxy-8,9epoxy-7- 
isobutyryloxythymol isobutyrate, lO-acetoxy-8,9-epoxy-7-hydroxythymol isobutyrate, 8-hydroxy-9-acetoxy-lo- 
isobutyryloxythymol, 7-acetoxy-8-hydroxy-9,ltSdiisobutyryloxythymol and 7-isobutyryloxy-8,9dihydroxythymol, 
while C. zocatechichi provided the known flavones S-hydroxy-7,4’dimethoxyflavone and 5,7dihydroxy-4’- 
methoxytlavone and a known epoxysesquiterpene lactone. The structures of the new compounds were established by 
spectral methods. Some chemotaxonomic aspects are discussed. 

INTRODUCIION 

The large genus Cole0 [l] has been revised recently [2] 
and according to a new classification the name 
C. ternifolia, long thought to correspond to a Colombian 
species [2], is the correct name for the ‘C. zucatechichr* 
complex. However, the new botanical situation of the 
genus Colea is in disagreement with chemical findings. 
According to the new classification, C. zacatechichi Schldl 
and C. nelsonii Robinson and Greenman are both syn- 
onymns of C. ternifolia Kunth var. ternifolia [2]. 
However, our chemical studies of these two species show 
that their compositions are very different. Thus, from 
C. zacatechichi a known sesquiterpene lactone and two 
known I’lavones were isolated, while from two populations 
of C. nelsonii collected at different locations, thymol 
derivatives were isolated. 

RESULTS AND DISCUSSION 

From the aerial parts of C. zacatechichi Schldl collected 
near Yucuuduchi, Oaxaca, Mtxico, we isolated the known 
compounds S-hydroxy-7,4’dimethoxyflavone [3], 5.7- 
dihydroxy4’-methoxy-tlavone [4] and the furanohelian- 
golide type sesquiterpene la&one 1, previously isolated 
from C. pilosa [S]. These results are in general chemotaxo- 
nomic agreement with those previously reported for other 
populations of C. zacarechichi [6,7] which also afforded 
furanoheliangolide lactones. Two different collections of 
C. nelsonii Robinson and Greenman provided new (2-6) 
and known (7,s) thymol derivatives. A collection from 
Tepanatepec, Oaxaca, M&xico afforded the new thymol 
derivatives 2-6 and 2-hydroxy4methyleuehydroxy ac- 
etophenone previously reported as a degradation product 
of thymol derivatives [8]. In addition, the known corn- 
pounds 7 and 8 were also isolated, their characterization 
being made by comparison of spectral data with those 
reported [8,9]. A collection from Arriaga, Chiapaa, 
M6xico afforded the new thymol derivatives 2-4. 
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The structure of 2 became evident from the NMR data 
given in the Experimental section. The “C spectrum 
show-s six signals due to a benzene ring, two -CH,O- 
g~oupa, an epoxide on quaternary and secondary carbons, 
two isobutyrates and one acetate [lo, 111, while the ‘H 
spectrum shows that one isobutyrate group is at C-3 [8,9, 
12, 133 an’d the acetate is at C-10 [9, 10, 14, IS]. 
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Table 1. ‘HNMR data for the tbymol derivatives 4-6 
(80 MHq CDCI,, TMS as int. standard) 

- 

H 4 5 6 

2 6.65 br s 6.80 br s 6.82 br 

5 6.82 d (8)* 6.75 d (8) 7.00 d (8) 
6 6.60 dd (8‘2) 6.95 dd (8,2) 6.82 br 
7 225 s 5.05 f 5.01 s 
9 4.42 s 4.42 s 3.55 d (6) 
9‘ 4.42 s 4.42 s 3.90 d (6) 

10 4.42 s 4.42 s 1.54 s 
lo’ 4.42 s 4.42 s 
AC 2.05 s 2.07 s 
R’-CH 2.54 m 2.52 m 
R3-C(Me), 1.12 d(7) 1.20 d (7) 
R*-CH 2.52 m R’ 2.54 m 
R3-C(Me), 1.20 d (7) R’ 1.12 d (7) 

*Values in parentheses are coupling constants in Hz. 

Comparison of the lH NMR data of 2 and 3 revealed the 
structure of the latter, since the methylene group at C-7 
now has an hydroxyl group. 

The ‘H NMR data of 4, 5 and 6 are compared in 
Table 1. In the case of 5, the signals of the two isobutyrate 
groups are equivalent, thus indicating that they are linked 
to C-9 and C-10, and from the chemical shift of the 
benzylic methylene hydrogens it follows that the acetate is 
at C-7. Compound 4 has an aromatic methyl group and 
therefore the ester residues are at C-9 and C-10, while in 6 
the only ester group is located at C-7. Further structural 
evidence for 4 was provided by demonstration that 4 was 
formed on treatment of 8 with boron trifluoridwtherate. 

EXPERIMENTAL 

The airdried powdered plant materials were extracted with 
EtOAcat room temp. The extracts were fractionated by CC (silica 
gel) and eventually rechromatogmphed, the purity of the com- 
pounds being veri6ed by TLC (silica gel, 60 mesh F254, thickness 
0.25 mm) using hexane-EtOAc (7: 3). 

The residue (13 g)ex tracted from the aerial parts (53 g) of Calea 
zacoreckicAi Schldl (collected near Yucunduchi, Oaxaca M&X& 
July 1985, voucher MEXU 32095 deposited at the Institute de 
Biologia Herbarium, UNAM) gave 203 mg 1 [S] (hexane_EtOAc 
3: 2) followed ,by 397 mg S-hydroxy_7,4’dimethoxyflavone [3] 
(hexane_EtOAc 3:2) and 521 mg 5,7dihydroxy-4’-methoxy- 
&one [4] (hexane-EtOAc 1:4). 

The residue (105 8) extracted from the aerial parts (441 g) of 
Caleo nelsonii Robinson and Greenman (collected near 
Tepanatepcc,Oaxaca, Mexico, July 1985,voucher MEXU 321973 
AM104 deposited at the same place as above) when chromato- 
graphed using hexane with increasing proportions of EtOAc, 
suoxssiveiy gave (4: 1) 1587 mg 7 [8] (R, 0.83) and 904 mg 8 [9] 
(R, 0.62). then (2: 1) 1312 mg 2 (R, 0.57). followed successively 
(1: 1) by 22 mg 4 (R, 0.44), 50 mg 5 (R, 0.37), 26 mg 2-hydroxy4 
methylene-hydroxyacetophenone [8] (R, 0.30), 196mg 3 (R, 
0.21) and 103 mg 6 (R, 0.14). 

The extracts (24 g) of the aerial parts (103 g) of C. n&&i 
(oollected near Arriaga, Chiapas, MCxico, voucher MEXU 
321973 AM 104) afforded 274 mg 2, 57 mg 3 and 6 mg 4 when 
treated as above. 

l~Ace~oxy-8,9~~xy-7-~bu~yryioxy~~y~i isobulyrate (2). 
Oil, IR v=&~x cm -l: 1735 (ester), 1610, 1570, 1460 (aromatic 

ring); MS m/z (70eV) (rel. ink): 319 [M59]’ (Sk 291 [M -87]* 
(10). 235 [M- 142]+ (7.1), 71 (36), 43 (100); ‘H NMR (90 MHs 
CDCl,, TMS): 67.49 (lH,d, Js, 6 = 8 Hz, H-5), 7.22 (lH,dd, J,, (r 
= 8, J2q6 = 25H+,7.11(1H,d,J2., =2H+H-2),510(2H,s, 
2H-7). 4.55 (lH, d, J,,, 1,,. = 12 Hz, H-lo), 4.21 (lH, d, J,,, ,o, 
= 12 Hz, H-W), 3.05 (lH,d, Jp, 9. = 5 Hz, H-9). 2.84 (IH, m, Ar- 
OOCCH), 2.76 (lH, d, J9, 9. = 5 Hz, H-9’). 2.60 (lH, m, OOCCH 
at C-7). 1.99 (3H, s, AC), 1.32 (6H, d, J = 7 Iiq Ar -OOCCH&e,) 
and 1.17 (6H, d, J = 7 Hz, OOCCHMe, at C-ff; 13CNMR 
(25.2 MHx, CDCI,, TMS): 6 176.4 (s, 7-OOC). 174.8 (s, 3-OOC), 
170.1 (s), 148.7 &C-3), 138.1 (s, C-l), 129.2 (d, C-5). 128.7 (s, C-4), 
125.1 (d, Cd), 121.8 (d, C-2), 65.2 (t,C-10),64.9 (t. C-7X56.6 (s, C- 
8), 50.8 (1, C-9), 34.1 (d,CHMe,), 33.9 (d,CHMe,), 20.5 (q.COMe) 
and 18.9 (4q, 2 CHMe,). 

10-Aceloxy-8.99poxy-7-hydroxylhymol isobutyrate (3). Oil, 
IRvza~cm-‘: 3450 (alcohol), 1730 (ester), 1610, 1580, 1460 
(aromatic rind MS m/z (70eV) (rel. int.f 308 (1.2) [Ml+ 
C H 0 183 (31.4X 165 (23). 71 (S), 43 (100); ‘HNMR 16 20 6, 

(90 M& CDCI,, TMS): 67.46 (lH, d, J,., = 8 Hz., H-S), 7.21 
(lH,dd,J,,, = 8,Jz,, =2H~H~),7.~(lH,~~*,~ =2Hz,H- 
2). 4.67 (ZH, s, 2H-7), 4.52 (lH, d, Jlo.,o= 12 Hz, H-10). 4.17 
(lH, d, J,,, ,w = 12 Hz, H-10’), 3.04 (IH, ii, J,,,. = 5 Hz, H-9). 
2.80 (lH,d, J,,,. = 5 Hq H-9’), 2.77 (IH, m, CH), 2.01 (3H,s, AC) 
and 1.28 (6H, d, J = 7 Hz, 2 Me). 

8-Hydroxyd-acetoxy-l~isobutyyloxythymol (4). Oil, 
IRv~~~~~-‘: 3400 (alcohol), 1725 (ester), 1610, 1500, 1465 
(aromatic ring); MS m/z (70 eV) (rel. int.) 310 (10) [Ml’ 237 (20), 
167 (SO), 149 (40). 71 (84), 43 (100); ‘H NMR: see Table 1. 

7-Acetoxy-8-hydroxy-9,llkiiiaobutyry~xythymoi (5). Oil, 
IRv~~~uu-‘: 3450 (alcohol), 1725 (ester), 1610, 1500, 1465 
(aromatic rin& ‘H NMR: see Table 1. 

7-l~~~yloxy-8,9di~y~oxyth~l (6). Oil, IR v_ cm- ‘: 
3595 (alcohol), 1738 (ester), 1628, 1577, 1458 (aromatic ring); 
‘H NMR: see Table 1. 

8,9-Epoxv-7-isobutvryroxytl?ymoI isobvtyrate (7) [8,9]. 
‘“C NMR (25.2 MHz, CDCl,, TMS): S 176.0 (s, 7-OOC), 174.4 (s, 
3-OOC), 148.0 (s, C-3), 137.0 (s, C-l), 133.1 (s, C-4), 127.6 (d, C-S), 
125.0 (d, C-6), 121.6 (d,C-2X61.7 (t,C-7),55.6 (s, C-8),53.9 (t, C-9). 
33.9 (d, cHMez), 33.6 (d, CHMe2) and 18.7 (5q, C-10 and 
2 CHMe,). 
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