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Ahstract--Calea trlchomuta gave m addition to four known 1~-hydroxy-8j?-tlgloyloxy-11(13)-eudesmen-6a,l2-ol~de 
denvatlves a new hehangohde, 3-deoxy-2,3dehydrohehangm, and four new eudesmanohdes, trlchomatohdes B-E The 
structures of the new compounds were established by chemical and spectral methods 

INTRODUCTION 

In continuation of our hochermcal systematic study of 
the subtrlbe Galmsogmae, tnbe Hehantheae, we have 
further investigated Caleu tnchomuta from Chlapas, 
Mexico for thar sesqulterpene lactone constituents 
Besides the known eudesmanohdes tnchomatohde A and 
four lp-hydro-8/3-tlgloyloxy eudesman-6a,l2-ohde de- 
nvatlves, previously isolated from &lea trachomata [1], 
Caleu rotundrfoha [2], and Llatrzs lueulgata [3], we also 
Isolated a new hehangohde, 3-deoxy-2,3dehydro- 
hehangm (l), and four new eudesmanohdes, tncho- 
matohdes B-E (2, 3, 5 and 7) 3-Deoxy-2,3-dehydro- 
hehangm (1) represents only the third l(lO)-trun.s,2-cas,4- 
as-germacratnenohde denvatlve so far isolated, and the 
first one from the genus Calea The new compounds were 
characterized by chermcal and spectral methods 

RESULTS AND DISCUSSION 

3-Deoxy-2,3-dehydrohehangm (l), CZDHz405, is a gum 
which exhlhted in the ‘H NMR spectrum two one- 
proton doublets at 66 37 (H-13a) and 5 79 (H-13b), and a 
narrow multlplet at 2 97 (H-7) suggesting an a-methylene- 
y&tone A strong IR absorption at 1755 cm-’ cor- 
roborated the presence of a y-lactone moiety Further IR 
absorptlons at 1705 and 1650 cm- ’ indicated the presence 
of an unsaturated ester and double bond(s) The ester side 
cham was assigned to a @ate group on the basis of typical 
‘H NMR SQIK&, a one-proton quartet of quartets at 
66 83,and two three-proton signals, a broad singlet at 178 
and broadened doublet at 176, together with strong mass 
spectral peaks at m/z 83 (A’) and 55 (A’) Assignments of 
all proton signals of the basic rmg skeleton of 1 were 
deduced from extensive ‘H NMR double irradiation 
experiments, the results being summafuRd m Table 1 The 
‘H NMR parameters are in good agreement with a 
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germacranohde skeleton contammg a 2,3-double bond 
Furthermore, the small coupling constants (J7,13a 
= 2 0 Hz, J7,13b = 1 8 Hz, J,,, = 1 5 Hz) are character- 
istic for hehangohdes which typlcally contam a 12,6a- 
truns-lactone and a 4,5-crs-double bond [5] The presence 
of a conjugated dlene system m 1 was also supported by 
the W spectrum which exhlblted a shoulder at 235 nm 
(E = 7 24 x 10’) supenmposed on a strong absorption 
maxlfnum at 216 nm due to the methylene lactone The 
small couplmg constant (J,,8 - 1 5 Hz) suggested an 
a-onentatlon of H-8, and therefore a j?-configuratlon of 
the @late side cham 

The chenucal shifts of H-l (63 28) and the C-lO-Me 
(61 38), together Hrlth the multlphcltles and couplmg 
constants of H-3, H-2 and H-l (Table l), were m full 
accord Hrlth the presence ofa l,lO-epoxlde m 3-deoxy-2,3- 
dehydrohehangm (1) as m punctatm [5] and 15,5’- 
blsdeoxypunctatm [6] The ‘H NMR data of 15,5’- 
blsdeoxypunctatm and 3deoxy-2,3_dehydrohehangm 
were nearly identical, differing only m the signals due to 
the side cham proton absorption, and the chemical shift of 
H-7 $ 

Trlchomatohde B (2), CZOHz606, is a gum with 
an IR spectrum showing the presence of hydroxyl 
group(s) (absorption bands at 3600 and 3480cm-‘), a 
y-lactone moiety (1765 cm-‘), an a&unsaturated ester 
(1705cm-‘), and double bonds (1650 and 1605 cm-‘) 
The presence of an a-methylene-y-lactone was corrob- 
orated by the ‘H NMR spectrum of 2 which showed two 
one-proton doublets at 66 15 (H-13a) and 5 48 (H-13b), 
and a doublet of quartets at 6 2 90 (H-7) The nature of the 
ester side cham was evident from the ‘H NMR data a 
one-proton quartet of quartets at 66 81, and two three- 
proton signals, a broad singlet at 6182 and a broad 
doublet at 1 79 which are typical of a tlghc ester moiety 
Further confirmation of this was obtained from the strong 
mass spectral peaks at m/z 83 (A’) and 55 (A’) 
Assignment of all ‘H NMR signals of 2 were deduced 
from double lrradiatlon experunents (Table 1) On the 
basis of the ‘H NMR data, together wrth the IR and mass 
spectral evidence, the structure of trrchomatohde B can be 
formulated as an eudesmanohde with a tlgloyloxy group 
at C-8, and an hydroxyl group on C-l and C-3, as shown m 
2 exclusive of stereochemistry Based on the biogenetic 
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spectral data of compounds 8 and 6, the stereochemical 
structure of the eudesmanohde skeleton of 8 must be as m 
6 In addltlon, the sarracmoyl acetate moiety 1s attached to 
C-8 Since the ‘H NMR spectrum of the eudesmanohde 
mrxture previous to acetylatlon lacked acetate signals, It 
can be assumed that compounds 5 and 7 are the natural 
products 

EXPERIMENTAL 

Calea trzchomata was collected on 29 July, 1978 m Chlapas, 
Mexico 2 8 mdes south of La Tnmtana along Highway 190 (L 
Urbatsch, No 3335, voucher deposited at L S U , U S A ) The 
an-dned plant matenal was extracted and worked up as pre- 
nously described [l] Fractions 16-18 contamed eudesmanohdes 
on which we have prewously reported [l] Rechromatography of 
less polar fractions led the Isolation of the new tnchomatubdes 
B-E Fractions 6-7 (120 mg) were pun&d by preparative TLC 
on sdica gel with Et&--petrol (7 3), yieldmg 10 mg of 1 as a gum 
Fractions 24-25 (900 mg) were rechromatographed on a 250 g 
sll1c.a gel column usmg mixtures of petrol-EtOAc of mcreasmg 
polarity as eluant (60 fractions of 50 ml each) Fractions 22-25 of 
this second column chromatograpiuc run (Me#O-CHCls, 8 2), 
after further punficatlon by preparative TLC, prowded 90 mg of 
trichomatohde D (5) Fractions 26-27 (1 1 g) were frmonated 
over 250 g sdica gel with Me#X-CHCl, mtxtures of mcreasmg 
polarity, yleldmg 50 fractions of 50 ml each From these, fractions 
38-40 (19mg) were rechromatographed by preparative TLC 
(Me&O-CHCls, 7 3) a!Tordmg 8 mg of pure tnchomatobde C 
(3) With a smular punficatlon procedure, fractions 42-44 (24 mg) 
gave 11 mg of tnchomatohde B (2) 

3-Deoxy-2,3_dehydrohehangm (1) Cz0H2*05, gum, UV 
lzH nm 216 (E 7 41 x lo’), 235 (E 3 86 x lo’), IR vg’3 cm-’ 
1755 (y-lactone), 1705 (conj ester), 1650 (double bond), EIMS 
(probe) (rel mt) 344 [M]’ (03), 244 [M-A]+ 
(1 S), 229 [M-A-Me]+ (1 S), 216 [M-A-CO]+ (13), 211 
[M-A-CO-Me]+ (4), 83 [A’]+ (lOO), 55 [AZ]’ (54) 
CIMS (isobutane) m/z 345 [M + 1 J 

Truzhomatolufe B (2) Cz0Hz608, gum, UV AzH nm 216 
(E 4 93 x lo’), 225 (E 3 63 x,10’), 240 (e 2 19 x lo’), IR V~~S 
cm-’ 3600 (OH), 3480 (OH), 1765 (y&tone), 1705 (conJ ester), 
1650 (double bond), 1605 (double bond), EIMS 
(probe) m/z (rel mt ) 362 [M]’ (7). 344 [M - H20]+ (0 5), 262 
[M-A]+ (2), 244 [M-A-H,O]+ (4 229 [M-A-HI0 
-Me]+ (2), 226 [M-A-2H,O]+ (2), 216 [M-A-H20 
-CO]’ (4), 201 [M-A-H20-Me-CO]+ (4), 83 [A’]’ 
(100),55[A*]+ (45) [Found (MS)362 1726 C20H260ereqmres 
362 17291 

Trrchomatolzde C (3) C,,H,,Os, gum, UV AgH nm 220 
(~9 53 x lo’), IR vgc’, cm-’ 3595 (OH), 3445 (OH), 1765 (y- 
&tone), 1705 (conJ ester), 1650 (double bond), 1605 (double 
bond), EIMS (probe) m/z (rel mt ) 362 [M]’ (05), 344 [M 
-H,0]+(05),262[M-A]+(8),247[M-A-Me]+(16),244 
[M-A-HzO]+ (12), 229 [M-A-H,O-Me]+ (8), 216 [M 
-A-H20-CO]’ (8), 201 [M-A-H20-Me-CO]+ (7), 
83 [A’]’ (lOO), 55 [A’]+ (95) [Found (MS) 362 1719 
Cz0Hz60e requires 362 17291 

Trrchomatohde D (5) Cz0Hz606, gum, UVlzHmn 215 

(e 7 24 x 103k IR VEX) cm-’ 3600 (OH), 3515 (broad, OH), 
1765 (y&c-tone), 1715 (conJ ester), 1650 (weak, double bond), 
EIMS (probe) m/z (rel mt ) 362 [Ml’ (2), 344 [M - H,O]+ (2), 
326[Md2Hz0]+ (1),246[M-A]+ (22),228[M-A-H,O]+ 
(40),213[M-A-H,O-Me]+(25),202[M-A-C0,]+(42), 
200 [M-A-H~o-CO]+ (16x 185 pi-A-H~~-CO 
-Me]+ (23), 99 [B’]+ (38), 81 [B’ -OH]+ (99 71 [B - B3]+ 
(27x 55 CBS-OH]+ (39) [Found (MS) 362 1730 Cz0Hz606 
requires 362 17291 

Tnchomatolade D acetate (6) Acetylatlon of 40mg 5 m 
pyndmtAczO for 10 hr, followed by usual work-up, gave the 
acetate 6, C24H3008, gum, IR VETS cm-’ 1760 (y-lactone), 
1740 (acetate), 1730 (acetate), 1720 (conJ ester), EIMS (probe) 
m/z (rel mt) 446 [M]+ (03), 386 [M -HOAc]+ (6), 326 [M 
-2HOAc]+ (3), 288 [M-C]’ (I), 228 [M-C -HOAc]+ (28), 
213 [M-C-HOAc-Me]+ (12), 200 [M-C-HOAc 
-CO]’ (8). 185 [M -C-HOAc-CO - Me]+ (lo), 141 [Cl]+ 
(59), 115 [C-C’]+ (7), 99 [C-C’]+ (17), 82 [Cl-C3]+ (18), 
54 [C* -C”]+ (lo), 43 [CH3CO]+ (100) 

Trzchomatohde E acetate (8) The above acetylatlon of 5 gave 
after pnzparatlve TLC punfication (petrol-Me,CO, x 2) beside 
the acetate 6,9 mg of acetate 8, &‘Hs,Os, gum, UV 2%” nm 
218 (E 6 51 x lo*), 225 (8 5 51 x lo’), IR VETS cm-’ 1765 (y- 
lactone), 1735 (acetate), 1725 (acetate), 1715 (conJ ester), 1650 
(double bond), EIMS (probe) m/z (rel mt ) 446 [Ml’ (04), 386 
[M-HOAc]+ (6), 326 [M-2HOAc]+ (l), 288 [M-D]+ (l), 
228 [M-D-HOAc]+ (34), 213 [M-D-HOAc-Me]+ (14), 
2OO[M -D-HOAc-CO]+ (8), 141 CD’]+ (82),99[D -D’]+ 
(25), 53 CD*-D3]+ (9), 43 [CH,CO]+ (100) [Found (MS) 
446 1942 C24Hs0Os requires 446 19381 
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