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Summary: The structure of a new bitter neo-clerodane, ajugamarin, isolated 
from Ajuga nipponensis Makino, has been elucidated by spectroscopic studies 
and confirmed by X-ray crystallographic analysis. 

The leaves of Ajuya nipponensis, Labiatae, have a bitter taste. A bit- 

ter principle, ajufi:amarin, was isolated from the dry leaves of this plant in 

0.2$ yield. On spectroscopic and X-ray crgstallo.Traahic studies we proposed 

the structure l_ for ajugamarin. 

Aju-amnrin 1 showed the followin,ff data: - c29H40010 
'-1-CC14, crystallized 

from Ccl4 as colorless needles; m.p. 93-95"; M+ 548 (base peak) by FD-MS; 

Jmax (KRr) 3540, 1780, 1750-1690, and 1640 cm -l; nmax (95 $ EtOH) 212 nm 

(E 20,000). The lII-FWR spectrum (100 MHz, CDC13) of A showed the presence of 

the groupings: C-CH -3 (60.84 s), C&C23 (60.84 d, J= 6 iIz), 2 -OCOC;3 (62.14 

and Ol.go), 

and C,%E, 

C-Cs20Ac (64.91 and 4.45 ABq, 5~12 Hz), CH-OH (63.35 d, 5~7 Hz), 

(53.06 dd, J= 4 and 2 112, and 52.32 d, J= 4 Hz). The presence of 

an a,p-unsaturated r-lactone was 

inferred from the NMR sinnal' Lti - 

(25.85 t, J= 2 Hz, 14-H and 64.78 

d, J= 2 Hz, 16-H,). The pertinent 
13 C-NMR data of 1 are summarized 

in Fibgure 1. 

The combined spectral data 

suggested that the compound closely 

related to ajugarins 1 belonging to 
L',3,4 a clerodane. 

Ti,Tloyl group was suoported 

with the t-I-nical NM;! si,cnals (66.72 

bw, <J= 7 Hz, 21.83 brs, and 51.75 

brd, ,J = 7 7-1~ ) . B doublet of triplets 

at 65.84 (-CH-0-tigloyl) was assigned - Figure 1 13C-NMR data of; 

to ~--AX-H couoled to 2-c.x-!I (J= 11 Hz), 

2-eq-II (J= 5 iiz), and lo-:i?:-T! (a= 11 Hz) 

(E and multiolicity in CDC13) 

a,b,c: Assignments are inter- 
changeable. 
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appearing at 52.72. In the oxo-derivative obtained by oxidation of l-with 

Cr03/pyridine, a C-CH2-C=O group (53.0 and 2.85 ABq, J= 20 Hz) and n 

O=C-C=C-C=O group (UV, hmax 290 nm, ~3600) appeared. It f0llowS from 

the above fact that the hydroxy function is adjacent to the g,p-unsaturated 

r-lactone ring. 

The full structure and absolute configuration of ajuflamarin were confirm- 

ed by X-ray analysis of p-bromobenzoate of 1. 
6,7 - 

'?hc X-ray study provided the 

structure 1 assi,oed to a neo-clerodane for ajugamorin. 

The X-ray specimen of about 3.4 x 13.2 x 0.1 mm in size !';as cut from the 

platy crystals obtained from Et0l-I solution. The lattice oarameters and inten- 

sity data were measured on a Philips P:V 1100 diffractometer using praohite 

monochrometed CuKx radiation. Crystal data: p-bromobenzoate of ajugamarin, 

C36H43011Br, m.w. 731.6; monoclinic, space group P21, Z= 2, a=11.929(6), 

b=16.184(8), c= 9.230(4) ;,p= 9;j80(6)o, U=1761.0 ii3, + -1 
for CuKa=lO.37 cm , 

Dc=1.380 g-cm -3, Dm=1.373 g-cm . 

The crystal structure was solved by the heavy atom anomalous dispersion 

method5 and refined by the method of block-diagonal 

least-squares. In determining the absolute config- 

uration, the (Fcl values for the 253 Friedel pairs 

having the differences in(Fol F-reater than 2d(Fo) 

were calculated and compared with IFol which showed 

that 239 pairs gave the consistent result as shovm 

in Figure 2. The HF value for the 253 pairs was 

0.073 while it was 0.093 for the reversed struc- 

ture. The final RF value for the 2945 reflections 

was 0.063 including the corrections for anomalous 

dispersion but not including the hydrogen atoms. 
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Figure 2 X-ray structure 
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