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Absfrsct : A new t@ci~c sesquiterpene. preiacinan-7-ol (1) was isolated from the roots of Ihuibcckia lacmiara. The 
structure was determined on the base of the extensive 20 NMR analyses The absolute ~~~i~ was established 
by derivatizing to axially cbiral 2-f2’-methoxy-i’-na~~yl)-3.5-dichlorobenzc acid (MNCB, 3) and T-methoxy-l.t*- 
bnaphthyl-Zcarboxylic acid (MBNC. 4) esters. For the same puqmse, “Modifmd MOS~W’S method” was inapplicable 

The chenucal constituents of Rudbeckiu laciniuta L. (Asteraceae) have previously been studied in some 

detailt. This weed was naturalized in Japan, and forms colonies along roadsides and field. Our reinvestigation 

with aftelopathic interest gave a phytotoxic and unique sesquiterpene alcohol (1). 

The ethyl acetate extracts (7g) from 2kg (fr. wt.) of R. la&z&a roots were fractionated by silica-gel 

column chromatography fHexane:EtOAc=% 1) and preparative TLC on silica-gel (CH2CI2) to afford prelacinan- 

7-01 (1)2 60mg as colourless prisms. The 1H and 13C NMR data3 of 1 are su mmarized in Table 1. 

Table 1 1H and 13C NMR Data of Prelacinan-7-01 (1) 

Position 6c” DEFT &Hb (J=Hz) ‘H-‘H COSY HMBC NOESY 

1 
2 
3 

53.87 - 
39.52 1.77 
30.98 1.11 

1.81 
4 21.76 1.50 

1.55 
54.59 1.78 
38.10 - 
83.52 3.26 
47.01 - 
34.79 1.68 

1.34 
10 22.23 1.22 

f3 1.37 m 9a,lOa lla 1.40 
it 42.61 CH, a 1.18 dd (1.5.11) IV 7,9a,lOa,15 12 43.~ 1.24 

@ 1.28 ddd (2.2.11) lla 2s 1.75 
12 14.27 CH3 OS4 d (7) 2 2.3a 3a.l la 14.59 0.87 

13 29.67 CH3 0.98 s 5.14 5 30.71 1.22 
14 24.58 CHS 1.01 s 5,7,13 9a.lOa 25.00 1.05 
I.5 25.59 CH3 1.13 9 9p.l la OH 9B 26.45 1.36 1.50 

7 5.71 

‘ in c!DCl~. b From Hh@C!. ’ In C&N. 

53.48 c - 

39.05 CH 1.72 ddq (9.10.7) 38-12 
30.55 CH:! a 1.09 dddd (4.5,9.10,12) 3fl,4afl 

p 1.81 dddd (7,8,9.12) 3a,4aP 
21.37 CH2 a 1.47 m 3aWB 

$1.54m 3a&4a 

54.11 CH 1.53 dd (5.59) 4a 
37.48 c - 
84.37 CH 3.10 bd (6) -OH 
46.29 C - 
34.56 CH, a 1.65 ddd (2.10.11) gfL1og 

B 1.34 m 9a.lOa 

21.71 CH2 a 1.22 ddd (2,10,11) g$*log 

2,3&5.10a&lla~.l2 - 
3&4&5,10~. 12 II@ 
2,4a, 12 12 

5 

3aS.5 14 
13 

3~~4a,7,lOa~,lla~.l3,l4 3&ll@,t3 
4&5,I3,14 
gap.1 la.13.14.15 13.14 
9a~.lO~,lla.15 
10~,11~,15 14 

10a 
2,9&l 16 3a,9&14 

K? &H 
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The molecular formula was determined to be C15H260 by HFZMS. The IR spectrum showed the 

absorption of a hydroxy group at 3350 cm-t, and the presence of a hydroxymethine proton (6 3.10) in lH NMR 

spectrum indicated it to be a secondary alcohol. The DBPT sequence showed the presence of four methyls, five 

methylenes, three methines and three quaternary carbons. The lH-lH COSY spectrum showed the correlations 

between 1) H-12, H-2, H-3, H-4 and H-5, 2) H-9 and H-10 (dotted lines in Figure 1’). The HMBC spectrum 

showed the following correlations between 1) H-15 and C-7, 8. 9, 11, 2) H-14 and C-5. 6, 7. 13. 3) H-13 

and C-5. 6. 7, 14. 4) H-12 and C-l, 2, 3 (bold-faced bonds in Figure l’), and 5) H-10 and C-l, 2, 5. 8. 9. 11 

(arrows in Figure 1’). Thus, the planar structure for prelacinan-7-01 should be expressed a tricyclo- 

[6,2,1.01~5]undecane skeleton as shown in Figure 1’. The other correlations of the lH-lH COSY and HMBC 

spectra supported this structure. 

Figure 1 Structure of prelacinan-7-01 (1). 
with 1 H-1 H connectivities represented by 
dotted lines, the methyls’ long-range 1H-13C 
HMBC correlations indicated by bold-faced 
bonds and those of H-lo’s indicated by arrows 
(1’). 

A 
_ O_030Ha~,,~:.~ f,~= - 0.03 

’ H- A& (ppm) = 8CDCla - 8ClDSN 

c + 0.17 + 0.16 

+ 0.11 

‘H- A8 (ppm) s 8 1 - 8 (as)-MNCB ester of 1 
0 : NOE 

Figure 2 Pyridine-Induced Solvent Shifts: 86(=6CDC13-6CgDgN) in 1~ and 13C 

NMR obtained for 1 (2A. B), MNCB Shifts5 : A~(=~~-~(~s)-MNCB ester of 1) in lH 
NMR (CDCl3) (2C) and NOES detected by NOESY spectrum for l(2D). 

D 

1’ 14 73 

- 0.52 - 0.23 
- 0.32 = =-=--- 

- 0.39 - n fi_ x0.6i” 

- 0.42 - 1.04 

“C- A6 @pm) = XDCls - 8CsDsN 



The relative stereochemistry of 1 was elucidated as shown in Figure 2 based on the following lines of 

evidence. 1) W-type long-range coupbngs between HP-11 and Ha-10 (J=2Hz), HP-11 and Ha-9 (J=ZHz), 
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and also Ha-11 and H-7 (J=l.SHz). 2) The arrangement of the large pyridine-induced solvent shifts4 of 

signals near the hydroxyl group in the lH and 13C NMR spectra (Figures 2A and 2B). 3) The arrangement of 

the AG(=blcohol-bh4NCB este@’ values of signals near the hydroxyl group in the 1~ NMR spectrum (Figure 

2C). 4) The observation of NOES detected by NOESY spectrum in Figure 2D. 

To determine the absolute configuration of 1, it was esterified with (R)- and (S)-a-methoxy-a-trifluoro- 

methylphenylacetic acids (MTPA, 2)6, (aR)- and (~)7-2-(2’-methoxy-l’-naphthyl)-3.5-dichlorobenzoic acids 

(MNCB. 3). and also (aR)- and (a.S’)-2’-methoxy-l.l’-binaphthyl-2-carboxylic acids (MBNC. 4)899. As 

pointed out by Ohtani et ~1.6. since the hydroxy group of 1 is oriented in axial direction, “Modified Masher’s 

method’ was inapplicable to 1 (Figure 3A). On the other hand, MNCB and MBNC methods arc applicable to 

sterically hindered alcohols8. So by these methods (Figure 3B), the absolute configuration of 1 was established 

as depicted in formula 110. 

A6 (ppm) = CIS - 6R 

y3 
T-COOH 

OCHs 
MTPA- 2 

B 

,% ,‘W 
0 
COOH :ooli 

CI MNCB 3 MBNC 4 

t- 0.07) - om H’. - 

A8 (ppm) = 8aS - i3aR 
( A8 (ppm) = i3aR - 6aS ) 

Figure 3 A8 values in 1H NMR obtained for the MTPA. MNCB and MBNC esters of 1. 
Border plane is shown by a dotted line. 

6 R, R’ZO 

Two sesquiterpenes (5.6) with the same skeleton of prefacinan-‘l-o1 

have been found in Erettzophila georgei (Myoporaceae) and the abusolute 

cofiguration of 5 was determined by X ray analysis of p-bromobenzoate of 

5l l. Prelacinan-7-ol. a 2,7-diepimer of 5. is biogenetically interesting11~12. 

And it is phytotoxic to seedlings of Nasturtium ofJicinaIe and Phleutn 

pratetrse at 50 ppm. 
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