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FERDINAND BOHLMANN, NALEEN BORTHAKUR, HAROLD ROBINSONT and ROBERT M. KINGt

Institute for Organic Chemistry, Technical University of Berlin, D-1000 Berlin 12, West Germany; tSmithsonian Institution,
Department of Botany, Stop No. 166, Washington, DC 20560, U.S.A.

(Received 18 August 1981)

Key Word Index— Epaltes brasiliensis;
dithiophene acetylene.

Compositae; Inuleae; se

squiterpenes; eudesmane derivatives;

Abstract—The first investigation of an Epaltes species afforded two thiophene acetylenes and several
eudesmane derivatives, all closely related to cuauhtemone, its esters being typical for Pluchea species. The

structures were elucidated by spectroscopic methods.

INTRODUCTION

g is known of the chemistry of ¢
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ositae), which is placed hthe ubtrlbe
e Inuleae) in the Pluchea group [1]. We

3 1 nf E hracilioncic
ve no“' studied the constituents of E. brasiliensis

DC‘ to determine whether the chemistry shows any
relationships to that of Pluche eqa.
Tha rante affardad in addition to

ma a
Ai0n€ roots aliorgeg, in aaqaiion igma 5 IS

thiophene chlorohydrins 1 [2] and 2. Th
the latter compound followed from the spectroscopic
data The UV "Pec{: um ohu'v'v'ud bluad malea at 340
and 328 nm typical for a dithiophene acetylene. The
molecular formula of C;3H,,0CIS was deduced from
the mass spectrum. The base peak was formed by
loss of CH,Cl indicating a terminal chloromethyl
group The 'HNMR spectrum (see Experlmental)
displayed typical thiophene doublets characteristic of
2,5'-disubstituted dithiophenes, while spin decoupling
showed that a broad multiplet at 85.14 was coupled
Wiln iwo UOUDIC (IOUDlClS at OJ 76 anu JO"I' l"UI'-
thermore the diol 3 was obtained, its structure fol-
lowed from the molecular formula and the '"H NMR
specirum (Tabie 1). All the signais couid noi be
interpreted, but the characteristic ones clearly in-
dicated the presence of a eudesmane derivative. The
nature of the oxygen functions foilowed from the
doublets at 83.57 and 3.43 and from the methyl sig-
nals. Accordingly the '"H NMR spectrum was similar
to that of 1l-hydroxy-dihydrocostol [3]. The Ilast
compound, the ketone 8, was also present in the
aerial parts which afforded in addition to taraxasteryl
acetate and stigmasterol five eudesmane derivatives,

all closely related to cuauhtemone [4]. Careful

*Part 417 in the series “Naturally Occurring Terpene
Derivatives”. For Part 416 see Bohlmann, F., Wallmeyer,
M., King, R. M. and Robinson, H. (1982) Phytochemistry 21,
1439,

'H NMR studies led to the structures 4-8 (Table 1). The

molecular formula was CZZAAMOo for both 4 and E’

indicating they were isomers. Also the ‘H NMR

spectra were nearly identical. However, some chemical

shifte were sliochtly different In narticnlar tha chifte
SNIITS Were S:agnly GINerent. in parucuiar, ne Sants

of an olefinic proton at 87.10 and 6.83 respectively,
which most likely were to be those of H-6, indicated a

T i t ach at (7 A4 Oy 1
difference in the sterecchemistry at C-4. Obvicusly

there was deshielding of H-6 by the 4a-acetoxy group
as could be deduced from a model, which further
showed that a trans-fused decalin should be pro-
posed, if the coupling Jss was considered. Also small
differences were observed in the chemical shifts of
H-14 and the acetoxy u"'ieth'y'x The pGSiuuu of the
hydroxyl at C-11 only followed indirectly from the
downﬁeld shlft of the correspondmg methyl sxgnals
and from the shifis of H-6 -0, which were unusual for a
simple conjugated ketone. The relative position of the
ester groups was assigned only by analogy, as this
type is typical for cuauhtemone diesters [4-7]. Partial
hydrolysis to establish this arrangement was unsuc-
cessful. The stereochemistry at C-3 followed from the
couplings J,3. Compounds 4 and 5 therefore were A®-
isomeric hydroxylated 3-epi-cuauhtemones. The
'"HNMR spectrum of compound 6 differed in some
detaiis from that of 4, as the acetate group was
missing. As in other esters of this type [7] this caused
a drastic upfield shift of the signal of H-3. The H-6
signai again was at very iow fieids, indicating a 4a-
hydroxy group. The '"H NMR data of 4 and 6 are very
similar to those of the corresponding angelates [7],
which further supported the proposed structures. The
structures of 7 and 8 clearly followed from the
"H NMR data, which again were close to those of the
corresponding angelate from Pluchea odorata [S].
The stereochemistry at C-4 followed from the
downfield shift of the H-6 signal, while that at C-3
was deduced from the couplings J,;. Compounds 7
and 8 therefore are further esters of cuauhtemone.
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Table 1. '"H NMR spectral data of compounds 3-8 (400 MHz, CDCl,, TMS as int. standard)

3 a 5 6 7 8
H3 — s98dd  595dd  481dd  475dd 5.83 dd
H-4 142 m — _ _ _ —
H-s 20m 408 d 403 d 261d _ —
227 brdd 305brdd  3.16 dd
H-6 { 313ddd 104 6834 1.234d {2.38 dd 227 m
H-s 5.33 ddd — — — — —
H9% 203 m 2314 2314 2284 2.19 brd 217d
H-98 1.93 brd 238 4 2374 2344 226 d 2244
357d
H-12 {3_43(, 153 5 141 1525 204 d 1974
H-13 1.09 5 147 5 144 5 149 5 186 d 176 d
H-14 094 5 1.02 5 0.97 s 0.99 s 0.98 s 0.96 5
H-15 0.88 d 1395 1335 1245 124 5 1355
OCOR _ 244 1 240 tq 244 1q 244 1q 237 1g
169ddq  167ddq  168ddg 1.9 ddg 1.63 ddg
1.50ddg  1.50ddg  1.50m 1.5 ddq 1.47 ddg
0.96 ¢ 0.92 ¢ 0.96 ¢ 0.96 ¢ 0.95 1
120 d 116 d 121d 1.20d 115d
OAc — 2025 1.97 s — - 1.93 5
OH — 7.96 brs — 8.14 brs — —

J (Hz): Compound 3: 4,15=7,56=12;5,6'=4,6,6'=14;6,8=2;89a ~2;898~5;9a98 ~ 15; 12,12’ =
11; compounds 4-6: 2a,3=4.5; 28,3 =11; 5,6 =2; 90,98 = 15; compounds 7 and 8: 2a,3=35; 283 =11;
56=4;66=13,6,12=15;6,13=1,9498=15; OMeBu: 2’3 =2'5=34'=7, 22 = 14.

Me[CEC]ZQCECCH(OH)CHQCL

3 s I
MeCEC‘é M &CH(OH)CHQCL
S

AL

4 R=a0Ac
5 R =B0Ac
6 R=aOH

; O
R4 H
7R=H
8 R=Ac

The chemistry of this Epaltes species showed a
close relationship to that of Pluchea, where cuauh-
temone derivatives are widespread. The placement of
Epaltes in the Pluchea group of the subtribe Inulinae
therefore also is supported by the constituents.

EXPERIMENTAL

The air-dried plant material, collected in north-eastern
Brazil (voucher RMK 8684, deposited in the U.S. National
Herbarium, Washington) was extracted with Et,O-petrol
(1:2) and the resulting extracts were separated first by CC
(Si gel) and further by repeated TLC (Si gel). The roots
(50 g) afforded 10 mg stigmasterol, 0.5 mg 1, 1 mg 2 (AgNO;-
coated Si gel, Et,O-petrol, 1:2), 21 mg 3 (Et,0-CH,Cl~
MeOH, 10:40:1) and 2 mg 4 (Et,0-CH,Cl, 1 :4), while the
aerial parts (300g) gave 20 mg stigmasterol, 20 mg tarax-
asteryl acetate, 1 mg 4, 1.7 mg 5 (Et,0-CH,Cl,, 1:3), 3.5mg
6 (Et,0-CH,Cl,, 1:4), 20 mg 7 (Et,0-CH,Cl,, 1:4) and 9 mg
8 (Et,0-CH,Cl,, 1:4).

2-Prop-1-inyl-5'-(2-hydroxy-3-chloropropyl)  dithiophene
(2). Colourless gum, UV AE®, nm: 340, 328; MS m/z (rel.
int.): 282 [MY* (34), 264 [M — H,0]" (1), 246 [M — HCI}* (10),
233.010 [M~CH,CI]* (100) (C;H,0C;; 'HNMR
(CDCly): 63.84 (dd, J =11.5, 4Hz, H-1), 3.76 (dd, J =11.5,
8 Hz, H-1'), 5.14 (m, H-2), 6.96 (d, J =4 Hz, H-5), 6.99 (d,
J=4Hz,H-9),7.01(d,J =4Hz,H-4),7.03(d, J =4Hz,H-8),
7.05 (d, J =4 Hz), 2.11 (s, H-13).
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11,12-Dihydroxyeudesm-7-ene (3). Colourless gum, IR
v cm!: 3460 (OH), 1440, 1385, 1350, 1130; MS m/z (rel.
int.): 238.193 M1* (1) (C;sHy05), 220 [M ~ H,0]* (42), 205
[220 — Me]* (21), 202 [220— H,0]* (21), 189 {220 - CH,OH]*
(38), 161 [C;,H 71" (100). [a]p = + 8 (CHCL;, ¢ 2.0).

4a-Acetoxy-3B- (2-methylbutyryloxy) -9' -hydroxyeudesm-
6-en-8-one (4). Colourless gum, IR »$$cm™: 3540 (OH),
1740, 1240 (OAc), 1740 (CO,R), 1670 (C=CC=0); MS m/z (rel.
int.): 334.214 [M —HOAC]" (1) (CyH10y), 319 [334 — Me]*
(12), 232 [334—-RCO,H}* (20), 217 [232—Me]* (8), 85
[C,H,COI* (44), 57 [85—-CO1" (100). [alp=-—-414°
(CHCl,, ¢ 0.1).

4a, 11-Dihydroxy-3B-(2-methylbutyryloxy)-eudesm-6-en-
8-one (5). Colourless gum, IRvES¥ cm™: 3420 (OH), 1735
(CO;R), 1670 (C=CCO); MS m/z (rel.int.): 352 [M]* (0.1),
337.202 [M — Mel* (20) (CoH»O05), 319 [337 —H,01* (1), 235
[337 - RCO,HI* (7), 85 [CH,COT* (49), 57 [85 — COJ* (100).

48-Acetoxy-11-hydroxy-3 B-(2-methylbutyryloxy)-eudesm-
6-en-8-one (6). Colourless gum, IR vSS% cm™': 3540 (OH),
1745, 1245 (OAc), 1745 (CO,R), 1670 (C=CO=0); MS m/z
(rel. int.): 334.214 [M - HOAc]* (3) (CxH300,), 319 [334—
Me]* (22), 232 [334 —RCO,HI1* (24), 217 [232 — Me]"* (10), 85
[C.H,COT* (52), 57 [85—CO]* (100). [a]p = +4.3° (CHCL,
¢ 0.35).

3-0-(2-Methylbutyryl)-3-epi-cuauhtemone (7). Colourless
gum, IR +&4 cm™'. 3500 (OH), 1745 (CO,R), 1685
(C=CC=0); MS m/z (rel. int.): 336.230 [M]* (8) (CH;,0,),
234 [M—-RCO,H]* (5), 216 [234-H,0]* (7), 85 [C,H,CO]*
(42), 57 [85 - COJ" (100). [alp = +20° (CHCI;, ¢ 0.87).

1797

4-0-Acetyl-3-O-(2-methylbutyryl)-3-epi-cuauhtemone (8).
Colourless gum, IR »$S¢ cm™: 3500 (OH), 1740, 1245
(OAc), 1740 (CO,R), 1675 (C=CC=0); MS m/z (rel. int.):
318.214 [M ~HOACc]* (68) (CxH30,), 216 [318 —RCO,H]*
(82), 201 [216 — Me]* (75), 85 [C,H,CO]l"* (65), 57 [85—-CO1*
(100). [alp = +40° (CHCL,, ¢ 2.0).
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