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Abstract --A linear pyranoacridone alkaloid, honyumine, was 

isolated from the root bark of Citrus grandis Osbeck, and the 

structure was assigned as formula 1. 

CITRUS grandis Osb. (Chines name: Honyu) is a fruiter belonging to Rutaceae. The 

peel of this plant has been used as a folk medicine in the treatment of stomach- 

ache in Taiwan. In continuing our investigations on the chemical constituents of 

the genus Citrus, we now wish to report the isolation and the structure eluci- 

dation of a new linear pyranoacridone alkaloid named honyumine from the root bark 

of C. grandis Osb. collected in Taiwan. 

Honyumine (1) was isolated as yellow granules, mp 175-176'C (acetone), from the 

acetone extract of the root bark of the plant by repeated chromatograhpic 

separation on silica gel with benzene-acetone (9:l) as an eluant (yield: 0.00062% 

from the dried root bark). The molecular formula C20HlgN05 of this alkaloid was 

established by high resolution mass spectrometry (Calcd. for C20HlgN05 353.1262. 

Found 353.1264). The UV spectrum [hmax(EtOHI (log E ) :  224 (3.98). 262 (4.15), 

290sh (4.641, 301 (4.75), 327 (4.05), 350sh 13.55), and 393 (3.59) nml showed a 

close resemblance to those of glycofoline ( ? )  and pyranofoline 1 )  which we 

isolated from Glycosmis citrifolia (Rutaceae), thus suggesting a linear pyrano- 

acridone nucleus for h ~ n ~ u m i n e . ~  The presence of phenolic hydroxyl groups was 



clear from the IR band at 3480 cm-I and 'H-NMR (100 MHz, acetone-d6) signals at 

S 15.20 and 9.03 (exchangeable with D 2 0 )  The lower field signal at 8 15.20 

together with an IR band at 1640 cm-' is characteristic to an intramolecular 

hydrogen-bonded C-1 hydroxyl group in a 9-acridone. 1 The H-NMR spectrum showed 

the presence of a methoxyl (6 3.79), an N-methyl I S  4.04), and two tertiary methyl 

groups [S 1.47 (6H, s)] . The six-proton singlet at 6 1.47 and an AB type quartets 

at S 5.67 (d, J=10 Hz) and 6.71 (dd, J=0.5 & 10 Hz) having a long range coupling 

with a signal at S 6.36 (lH, d, J=0.5 Hz, H-2 or H-4) were assigned to a dimethyl- 

pyran ring system attached to ring C. The linear orientation of the pyran ring 

was established by a nuclear Overhauser effect (n.0.e.) experiment.'' Irradiation 

of the N-methyl signal produced a 23 % enhancement of only the signal at 6 6.28 

(H-4). In 13c-NM~ spectrum (100 MHz, CDC13) ,I2 appearances of the N-methyl carbon 

and the olefinic C-1' of the dimethylpyran ring at S 39.1 and 116.0, respectively 

also supported the linear orientation.13 An additional AB type siqnal (J=9 Hz) at 

8 6.95 and 8.04 in the 'H-NMR spectrum was attributed to mutually --located 

protons (H-7 & H-8). the lower field signal (H-8) being deshielded by C-9 carbonyl 

moiety. The observation of C-7 at S 111.4 in the 13c-NM~ spectrum coupled with 

the absence of n. 0. e. enhancement between H-7 and the methoxyl signal, suggested 

the locations of a methoxyl and a hydroxyl group at C-5 and C-6, respectively. 
13 

On the basis of these results, honyumine should be represented by formula 1. 

(1) : R 1- - OH, R2= 0CH3, R3= CH3 

(?):R1=H, R2=OH, R = C H  3 3 

(2): R1= H, R2= OH, R 3 - 2 2 ,  - CH -CH -CH=C-CH3 

CH3 
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