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Abstract-- Four new scsquitcrpcne lactoncs. I I/?. IMihydroxyepitulipinolide. I l/l. 13-cpoxycpitulipinolide, 3@- 
aatoxy-I l&13-epoxycpitulipinolidc and I l&l3-cpoxy-8j%acetoxy+cy&costunolide as well as the known lactonc 
epitulipinolidc. were isolated from the aerial parts of Borrk~~inu kurwinskiuna. 

IhTRODUCllON 

Unlike the closely related genus Eup~orium, which has 
been extensively studied. few of the species of the tropical 
North and South American genus Barrlerrino have been 
examined chemically [I]. In the course of our chcmotaxo- 
nomic studies, WC have found that Barrlettina karwin- 
skion contains 6,flactonitcd gcrmacra nolidcs and a 
cudcsmanolidc; most of them arc I I. l3-oxygcnatal 
iactoncs. 

RESULTS AND DISCUSSION 

T?K dichloromcthanc extract of the aerial parts of B. 
karwinskiana yieldal scsquitcrpcnc lactoncs 14 and 6. 
Epituhpinolidc (6) was easily identified by comparing its 
‘HNMR spectrum with published data [2]. The IR 
spectrum of 1 indicatai the prcsce of a y-bctonc and an 
scetatc group (bands at 17gO.1730 and I230 cm - ‘) while 
the ‘H NMR data (Table I)confirmcd the presence of the 
acetate moiety. In the ‘HNMR spectrum, two vinylic 
mcthylsignalsat61.51 (brs)and I.71 (brs)andtwovinylic 
proton signals at 64.87 (brdd, J = 3. IO Hz) and 4.74 
(br d, J = IO Hz) suggcstcd a gcnnacrcnc skeleton similar 
to that of cpitulipinolidc (6). Since the ll,Ikxocyclic 
mcthylcnc signals were rep&cd by an AB quartet centrcd 
at 63.61 with coupling constants of I2 Ht an ll.13diol 
system was favourcd. Spin decoupling cxpcrimcnts con- 
firmed the assignment of all signals except for two which 
wcrc ovcrlappal. The C-8j-acctoxy orientation was dc- 
duced from the H-8 signal at 65.54 (brd) with a coupling 
constant of6 Hz IR (34SOcm-‘)and MS(M’ - 324for 
C,,Hz.Oe) spectra were in accord with the diol bctonc 
and the well scparatcd “C NMR signals in both its broad 
band noise dmuplcd and single frequency oll-rcsonancc 
dccouplcd spectra confirmed the structure of 1 as I I, I E 

dihydroxycpitulipinolidc.Thc I lB_hydroxyconfiguration 
assignment was based on the following arguments. When 

l Pcnumcn~ address: South China Institute of BOIMY. 
Aakmh Siniu, Gwgzhou. China. 

1 was acetylatcd to give 5, the H-7 signal shifted from 
6257 lo 3.13 in the ‘HNMR spectra The significant 
downfield shift (660.56) rcquircd that H-7 bc cis lo the 
l3-hydroxyl group, bccausc a truns Ilhydroxy- 
compound produces a much smalkr H-7 shift (AsO. or 
I=) [3* 41. 

The ‘HNMRs~~mof2diffcraifromthat oflonly 
in the AB quartet. The shielding effect (upfield shift from 
63.60 in 1 lo 3.01 in 2) and the change of the Coupling 
constants (I2 Hz in 1 and 5 Hz in 2) indicated an ll,l3- 
epoxy moiety in 2 rather than the dial system in I. A 
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Table I. ‘HNMR dala of compounds I 
(-MHz) and 5 (200 MHz) (CDCl,. 

TMS)’ 

H 1 5 
- _-. -. .- -- 
l 4.87brdd (3. IO) 4.87 
2 2.2%2.44m - 
5 4.74 brd (IO) 4.87 
6 5.3Sr (IO) 5.37 
7 2.576 (IO) 3.13 
8 5.54brd (6) 5.57 
9a 2.18 brd (14) - 
9b 2.84brdd (6. 14) 2.lK-l 
13a 3.65d (12) 3.71 s 
13b 3.566 (12) 3.71 s 
14t 1.51 brs 1.53 
151 1.71 brs 1.726 (1.2) 
Oh9 2.13s 2.14 
OAct - 2.15s 
- 

l MulIiplnI~ and coupling cons~anIs 
(in pluenIheses)arc nor rrpcstai if idenlical 
with the preccdtng column. 

tlntensiIy is for 3 protons. 

Short Rcpons 

‘H NMR 2D Cosy spectrum rccordcd a1500 MHz con- 
firmed the assignments of these signals. Comparison of 
the “CNMR data of 2 with those of 1 indicated 
differences only for the signals of C-7, C- 1 I and C- 13 as 
expected for an 1 I. 13-epoxy function. From the bio- 
synthetic point of view, the ll.IMiol (1) is no doubt 
de&cd from the I 1.13epoxy compound (2) and therefore 
an 1 I /?-epoxy stereochemistry could be assigned for 2. 
Thus, the slructurc of 2 can be formulated as I I j?, 13- 
epoxycpitulipinolidc. 

Comparison of the ‘H and “C NMR spectra of 3 wirh 
those of 2 indicated one more acetony group (at C-3) in 3 
relative to 2. The stereochemistry at C-3 followed from the 
couplingconstantsfor H-3 (65.27dd.l - 6.10 Hz)[S-71. 
All other spectral data were in accord with the structure of 
3 as 3B_acctoxy- 1 I j. I kpoxycpitulipinolidc. 

The ‘H NMR data of 4 (Table 2) indicated that it was 
a eudesrnanolidc. A C-3,4 doubk bond rather than a C- 
4.5 double bond was confirmed by “CNMR data 
(Table 3) showing an sp’ doublec aI d 124.2. Spin decoup 
ling experiments confirmed proron assignments. The H-3 
signal was in good agreement with reported data for a C- 
3,4-unsaturated cudcsmanolidc [8]. Tbc H-6 signal 
(65.31. f, J = IOHz) confirmed an axial relationship 
bctwccn H-5. H-6 and H-7. The C-Ifi-aatoxy orientation 
also followed from the data for H-8 (64.87. br d, J 
= 6 Hz). The “C NMR single frcqucncy off-resonance 
dcsouplai spectrum suggcstcd structure 4. While chemi- 
cal shifts of most of the signals were in accord with a 
cudcsmanolidc [9]. the C-7 signal was shifted lo a lower 
field rhan expected (665.5. 4 The “CNMR attached 
proron test spectrum confirmed the multiplicity assign- 
ments. The lack of a secondary hydroxy-bearing proton 
signal in the ‘H NMR spectrum and the lack of acety- 
lation (see Experimental) kd (0 the assignment of C-7 
appearing at 665.5, no doubt due IO the co-effect of the 
1 I. I kpoxy and the cudesmanolidc ring systems causing 
dcshiclding. Like 2, the I Ij?,13_epoxy configuration was 
assigned on the basis of biogenetic considerations. 

Tabk 2. ‘HNMR datn of compounds 2. 3 and 4 (CDCI,. 
TMS)* 

2 3 
H (500 MHz) (MO MHz) (36OLZ) 

__.-. _.. _-. -- .- 

la 4.86 brd (IO) 4.95 2. I 
lb - - 1.46 
2.a 2 35 m 2.35 2.46 m 
2b 2.22 m 2.57 227 m 
3 - 5.24 dd (6. IO) 5.34 brs 

5 4.79 brd (IO) 4.95 2.65d (IO) 
6 5.31 I (IO) 5.33 5.321 (IO) 
7 L64d (IO) 2.64 2.75dd (2, 10) 
8 4.92 brd (6) 4.95 4.87 brd (6) 
9a 2.1 I 2.1 2.1 
9b 2.75 brdd (6. 14) 2.75 2.75 brdd (6. 14) 
Ik 3.Md (5) 3.07 3.07 d (5) 
l3b 2.93 d (5) 2.94 2.88 d (5) 
14t 1.47 brs 1.52 I.14 s 
I51 1.75brs I .75 1.89 brs 

OAct LCQIS 2.12 1.89 brs 
OAct 211 s 

*MullipliclI~snndcouplingcom~Is(inpuenlhcsa)ol3arc 
sub~antially the same as rbsc of 2 exccpc for H-3. 

ttnrensily is for 3 protons. 

TaMe 3. “CNMR dau of compounds I-S (2L6MHz. 
CDCl,. TMS as intcmd stird)* 

C 1 2 3 5 4 (Am) 

I 127.56 127.3 125.7 127.7 24.4 I@) 
2 25.5 I 25.9 32. I 25.6 36.0 I@) 
3 38.8 f 39.2 78.9 d 38.8 f 124.2 d(n) 
4 141.2 s 142.6 140.1 141.5 145.3 s( -) 
5 131.06 131.2 128.3 131.4 50.0 d(n) 
6 74.9 d 74.7 73.7 74.8 73.2 d(n) 
7 58.1 d 49.2 49.2 53.6 65.5 d(n) 

8 7O.Od 69.6 69.5 69.4 67. I d(n) 
9 43.7 1 43.4 43.6 4Ll 42.1 I@) 
IO 13L3s 133.4 135.3 132.2 59.6 s@) 
II 77.3 s 57.3 57. I 82.0 57.1 s(p) 
I2 175.4 s I ?2_7 17L3 170.5 172.3 s@) 
I3 44.1 I zO.7 50.9 44.8 30.6 I @) 
14 18.99 18.9 19.2 19.2 19.9 q(n) 
I5 16.6q 17.1 12.5 16.8 17.8 q(n) 

I’ 169.7 s 169.9 169.6 169.9 169.4 s@) 
2’ 21.1 9 21.1 21.1 21.0 21.1 q(n) 
1 ,. 170.2 s 169.0 
2 ,. 21.29 21.2 

l Mult~plti~ies arc noI repealed if u.lentnl wiIh rhose in 
proxding column. An macha! ptolon ICSI speatum was also 

recorded for 4 and [he raulIs are given in parentheses in 
which p - posItin signal (wirh IWO (x no proIons aIIPchedk 
n = negative signal (with one or three proIons actrhed). 

EarrlCrri~ kurwbukiuno (DC) King and H. Robins. 
( - Euporortum kunvinrlricvlo DC) was colkc~ed by Douglas 
Gage and John Norris on Jan. I. 198r. on Hwy I75 ap 
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proximately 33 miles north of Oaxaca, Oaxaca State, Mexico. 
The material was identified by Douglas Gage, the Department of 
Botany, the University of Texas at Austin. A voucher specimen is 
on deposit in the Herbarium of the University of Texas at Austin. 

Isolation of the compounds. Dried leaves of B. kunvinskiana 
(560 g) were extracted and worked-up in the usual manner [lo] to 
yield 4 g of residue. The residue was added to a silica gel column. 
The column was eluted with an hexane-EtOAc solvent system. 
Further separations and purifications were made over Sephadex 
LH-20 columns (cyclohexane-CHzClz-MeOH, 7 : 4 : 1) and prep. 
TLC (hexane_EtOAc, 1: 1) to give compounds 14 and 6. 

11@,13-Dihydroxyepitulipinoftie (1). 85 mg. IR v=cm-‘: 
3450 (OH), 3080,167O (C=C), 1780 (y-lactone), 1730 (OAc), 1230, 
1130,1050,9%, EIMS (probe) 70 eV, m/z (rel. int.): 324 [M]’ (1). 
282 [M -43+H]+ (7), 246 [M -HOAc-HsO]+ (3), 230 [M 
-C2He04]+ (3), 43 (100). 

Acetylation of 1. Compound 1 (24 mg) was acetylated with 
Ac#-CSHsN in the usual manner. The work-up yielded 22 mg 
of pure 5. 

11s. 13-Epoxyepitulipinol (2). 390 mg. IR vz cm- ‘: 3080, 
1670 (C==C), 1790 (y-lactone), 1740 (OAc), 1380,1320,1280,1240, 
1134 1050,960,940,880,780,750,700, EIMS (probe) 70 eV, m/r 
(rel. int.): 247 [M -OAcJ+ (4), 246 [M -HOAc]+ (29), 231 [M 
-6O-Me]+ (8), 43 (100). 

3/l-Acetoxy-l l Al 3-epoxyepitulipinole (3). 39 mg. EIMS 
(probe) 7OeV, m/z (rel. int.): 364 [M]’ (0.3), 305 [M -591’ (I), 
262 [M-59-43]+ (9), 246 [M-2x59]+ (13), 244 CM-2 
x HOAc]+ (9). 229 [240-Me]+ (5), 43 (100). 

11~,13-Epoxy-8~-acetoxy-or-cycloeostunolide (4). 60 mg. 
IRvzcm- ‘: 1770 (y-lactone), 1730, 1230 (OAc), 3020, 1660, 
(C==C), 1140,1050,960,930,884 750; EIMS (probe) 70 eV, m/z 
(rel. int.): 306 [Ml+ (O.S), 247 [M -OAc]+ (2), 246 [M 
-HOAc]+ (3), 43 (100). 

Epituhpinolide (6). 250 mg. ‘H NMR data were identical to 
those previously reported [2]. 

Attempted acerykztion of compound 4. Compound 4 (15 mg) 
was unchanged when treated with Ac#-C5H,N even after 10 hr 
with warming. 
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