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Abstract—Chemical analysis of Baccharis salicina afforded two new guaianolides, bacchariolides A and B, and the
known flavone centaureidin. Their structures were elucidated by spectroscopic methods.

INTRODUCTION

In continuation of our search for biologically active
sesquiterpene lactones, we have chemically analysed
Baccharis salicina (Asteraceae) from Texas. Besides the
antitumour-active flavone centaureidin (1) [1], two new
guaianolides, bacchariolide A (2) and B (3), were isolated
and their structures elucidated by spectroscopic methods.

RESULTS AND DISCUSSION

Chromatographic fractionation of a crude extract of B.
salicina yielded compounds 1-3. The structure of the
known flavone centaureidin (1) was determined by com-
parison with spectroscopic data reported in the literature
[2]. The mass spectral fragmentation was very similar to
that of its isomer, jaceidin [3].

Bacchariolide A (2) is a gum, with a molecular ion at
m/z =376 which together with the 'H and '3C NMR data
was in agreement with the molecular formula C,,H,,0,.
Additional MS peaks at m/z=276 [M —(A+ 1)]*, m/z 83
[B]*, and m/z 55 [C]* as well as 'H NMR resonances at
5198, 2.04, 6.23 and *CNMR peaks at 415.9 and 20.5
were diagnostic of an angelate moiety [5). The *H COSY
NMR spectrum of 2 showed two series of coupled
protons: H-2 to H-3 and H-5 to H-9, with H-7 being
coupled to a three-proton multiplet at §6.23 (H-13a, H-
13b, H-3), which exhibited heteronuclear correlation
with olefinic carbons at §122.7 and 141.2, indicating a 8a-
hydroxy-trans-¢-methylene y-lactone [6]. IR absorptions
at 3460 cm~! (hydroxyl), 1769 cm™' (y-lactone) and
1717 cm ™! (ester) as well as long-range couplings be-
tween the C-10 methyl at §1.81 and H-2 and H-5,
provided by a COSY spectrum, suggested a highly sub-
stituted 12,6-lactonized guaianolide. NOE difference
spectroscopy indicated effects between H-5, H-7, and
H-9; H-6 and H-8; C-10-Me and H-2 as well as C-4-Me
and H-3. These observations together with coupling
constants (Table 1) allowed the establishment of the
stereochemistry at all chiral centres, supporting a stereo-
structure represented by 2. All 'H and '*CNMR re-
sonance assignments given in Tables 1 and 2 were based
on DEPT and 2D Homo- and Heteronuclear Correlation
Spectroscopy [7, 8].
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Bacchariolide B (3) is a gum, which showed in the MS a
molecular ion at m/z 360. Additional MS peaks at m/z 83
[B]* and 55 [C]* and "HNMR resonances at §1.97,
2.02 and 6.22 indicated an angelate moiety. The 400 MHz
'H NMR spectrum was very similar to that of lactone 2
but the signal at $4.72 (H-2) in 2 was missing in lactone 3,
suggesting the absence of a hydroxyl group at C-2 in 3.
Instead, two one-proton absorptions at §2.48 and 2.75
with a large geminal coupling constant (17.7 Hz) for H-2«
and H-28 were found. The '"H NMR spectrum was as-
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Table I. '"HNMR spectral data*+ of
hacchariolides A {2) and B (3)

H 2 3

2x 248 d

2 472 brs 275 br d
3 356 brs 3.40 br s
5 335brd 318 brd
6 3.58 dd 3.62 dd
7 3.08 ddd 3.03 ddd
b 381 dd 3.78 ddd
9 5.35d 540 d
13a 623 6.22

13b 6,23 622

t4 181 br s {60 s

15 1.67 s 1.70 5

3 6.23 6,22

4 1.98 dy 197 dg
¥ 2.04 dg 202 dyg

8-0OH 256 hrd 241 d
2-0OH 220 br s
*400 MHz, CDCl, ambient temper-
ature, TMS as internal standard.
FJ(HzE2 5 6-6.5=1086.7=7,6
=103578=87=1008,9=9, 8=47,
S5.¥=124,5=54=1543=15;
7,13=30.3:5,6=6.5=107.6,7=7.6
=10.37,8-=87-102;%8 OH- 3489
SRR Y =1 Y =5 4 =15
53=73 22 268=177.

Table 2, '*C NMR spectral data of
centanreidin (1) and baccharielide A {2)

C 1* C 2t

1 - 1 1369 51
2 1574 5 2 726 8

3 1376 s 3 66.0 d

4 1782 s 4 655 s

5 1523 5 5 S11d

6 1301 s 6 77.5d

7 1553 5 7 559 d

3 9394 8 693 d

9 151.5 5 9 6,7 d

1% 104.6 s 10 130.3 5%

1 994 11 1380 st
12 597 g 12 168.6 5
13 5564 13 1227 ¢
I’ 1223 5 14 147 ¢
Y on48d 1S 18.8 ¢
¥ 1463 5 I 166.6 »
& 150.2 s o 126.5 5
5 1119 d ¥ 141.2 d
6 1203 d 4 205 ¢
¥ 159 tf

*DMS-d,, (298 K} 100,61 MHz; es-
tablished by comparisen with pectolin-
arigenin and quercetin 3.4"-dimethyl-
ether [4].

T CDCl,.

I Interchangeable.
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signed by comparison with the spectral data of 2 and on
the basis of decoupling experiments. This led to the same
stereochemistry as in compound 2 at all chiral centers of
lactone 3.

EXPERIMENTAL

Baccharis salicina T. & G. was collected on 18 April 1981 along
highway 357, 0.2 miles west of intersection with highway 286
near Corpus Christi, Texas {Malcolm--Vargas: voucher depos-
ited at the Herbarium of Louisiana State University). The air-
dried plant material (670 g) was extracted and worked-up as
described in ref. [9], providing 3.0 of the crude terpenoid extract.
Column chromatography of this crude in sitica gel, first with
CH,Cly, then with a gradient CH,C1,-Me, €O, and finally with
Me,CO provided 20 fractions of 300 mi each. Fraction 2 yielded
centaureidin (1) (25 mg). Fraction {2 was purified by TLC on
silica gel with CH,Cl, affording 3 (2 mg). Fraction 14 was
chromatographed by prep. TLC over silica  gel  using
CH,ClL,-Me,CO (1:6) yielding 2 {12 mg).

Centaureidin {1, lehO EIMS a7 trel int) %6(] [M]*
(30.5), 345 [M —Me]* (182), 342 [M—1,0]" (7.2}, 327 [M

-Me- H,O)" (64). 317 |[M-MeCQ)" (278 30“ IM
-~ MeCO -Mel™ 17.9), 299 M ME(O H.O]" (22.1). 274
M —NICCO‘ML -COT" (971, 259 (8.5), 246 [M—McCO
~Me~ 2000 (7.2), 151 {33.6), nmw) 123(31.4), 108 (23.7),
Y5 (22.2). 77 (256). 69 {100.0). 400 MHz 'H NMR; (CD,),CO:
H-8 3656 d, H-2' 07.65 d. H-5 87,12 d. H-6" 57,68 dd. 2 OMe:
43.89 5 (3H), 03.94 (3H).

Bacchariolide A (2). C,,H,,0-, HRMS {FAB, prohcj 7€)e\f
miz (rel int) 3761313 [M]7 (09). (cale. Tor C, H,, 0.}
376.1622), 2771965 [M — A" (51.8). 2591582 [M - A — H, OJ
(17.00. EIMS mz qrel int) 376 {M]"° 013, 276 [M - (A+ D]
(14), 258 (M —{A+ [)~H,07 .83 [B]" (100). 55 [C]" (65.4).
TR v om 72 3460 (OH), 1769 (y-lactone), 1717 (cster).

Bacchariolide B (31 T, H,,0, EIMS prix (rel int) 360 [M]°
(0.2), 242 [M —(A+1)--H,0]" (0.1, 214 L’4" -CO0OJ] (0.7, 83
[B}* (100), 535 [CY" (447 IR« em™ ' 3418 (OH), 1769

(p-lactone), {717 (cster).
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