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Abstract-The chloroform extract of the aerial parts of Psiadiu urabicu yielded upon solvent partitioning and 
chromatography a new flavone with a tetraoxygenated ring B. Spectral and X-ray crystallographic data identified the 
compound, psiadiarabin, as SJ’dihydroxy6,7,2’,4’,5’-pentamethoxyfavone. 

INTRODUcilON 

As a part of our on-going phytochemical investigation of 
plants indigenous to Saudi Arabia, a flavone now named 
psiadiarabin, was isolated from the aerial parts of Psi&a 
arubica Jaub. et Spach. (Compositae). The present note 
reports its characterization as 1 from its spectral and X- 
ray crystallographic data. 

The molecular ion at m/z 404 in mass spectra, and 
elemental analyses were in accordance with C2,,H2,,09, 
corresponding to a flavone with two OH and five OMe 
groups as confirmed by i3C and ‘HNMR (see 
Experimental). Other spectral data were typical of a 
flavone unsubstituted at C-3, with a chelated OH at C-5, 
and two OMe on C-6 and C-7 [l, 23. However, the 
determination of the position of the remaining three OMe 
and one OH group on ring B proved to be a formidable 
task. Attempts to solve this problem by making use of the 
“C NMR signals [3] of the four oxygenated carbons of 
ring Bat 6 149.1, 143.7, 141.5 and 139.8 were inconclusive. 
The structure was finally solved by X-ray crystallography. 
The solid-state conformation of 1 is given in Fig. 1 where 
small circles represent hydrogen atoms and the broken 
line indicates an intramolecular O-H. . .O hydrogen 
bond. 

It should be noted that psiadiarabin (1) represents the 
third example of a flavone with a tetraoxygenated ring B 
obtained from a higher plant. The two other compounds, 
namely, agehoustin A and agehoustin B were isolated 
from Ageratum houstonianum [4,5] and found to be 
5,6,7,8,2’,3’,4’,5’-octamethoxyflavone and .!,6,7,2,3’,4,5’- 
heptamethoxyflavone, respectively. In additron, a flavone 
obtained from the farinose frond exudate of Notholueno 
aschenborniana was reported to be 5,4’,6’-trihydroxy- 
6,7,2’,3’-tetramethoxyflavone [6]. However, its structure 
was recently revised to 5,2’,4’-trihydroxy-3,7,8,5’- 
tetramethoxyflavone [7]. Also the structure of brickellin 
from Brickellia veronicaefolia, originally reported to be 
5,6’-dihydroxy-6,7,2’,3’,4’-pentamethoxytlavone [8], had 
to be revised to 5,2’-dihydroxy-3,6,7,4’,5’-pentamethoxy- 
flavone [S, 93. 

EXPERIMENTAL 

The plant material was collected in Abha, Saudi Arabia in the 
summer of 1979. It was identified loudly by Prof. A. M. Mijahid, 
and a voucher specimen was deposited at the herbarium of the 
College of Pharmacy, King Saud University. Mps unco~, IR, 
KBr; UV, M&H; ‘H NMR, 90 MHx, CDCI,, TM.9 as int. 
standard; “C NMR, 15.03 MHz and assignments were made by 
comparison with related compounds [Z, lo]. 

Isolation ojpsiodimabia (1). The powdered aerial parts (650 g) 
were extracted with CHCI, in a !Soxhlet extractor. The extract 
(84 g) was partitioned between 10 % aq. M&H (4&l ml) and 
a-hexane (200 ml x 4). The combined hexane phases were washed 
with 50 ml of the methanolic phase, and evapn of the combined 
methanohc layers provided a gummy residue (6Og). 
Chromatography of 20 g of this residue on silica gel (600 g) using 
CHCl,-MeOH (19: 1) as solvent provided 1 (120 mg) as yellow 
needles or prisms, mp 228”, optically inactive; IR v=cm- ‘: 
3210 and 3120 (OH) and 1650 (CO); UVIzH (nm): 273,325; 
NaOAc 273. 325; NaOAc + H,BO, 272, 325; AICI, 282, 305, 

Fig. 1. Solid-state conformation of psiadiarabin (1). 
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356, AM& + HCI 284,305, 346 [I]; ‘H NMR (CDCI,): 66.48, 
6.8Oand 6.93 (3s, I H each, H-l, H-8and H-6’), 6.57and 13.67 (2s. 
1 H each, D20 exchangeable, 2 OH), 3.81. 3.88, 3.93 (double 
intensity) and 3.97 (s, 5 OMc); “CNMR (CDCI,): 6183.1 (s, C- 
4), 161.9 (s, C-2), 159.1 (s, C-7), 153.6 and 153.0 (2s, C-5 and C-8a, 
indistinguishable), 90.7 (s, C-8). 119.6 (s-c-l’), 109.5 (d, C-3), 102.7 
(d. Cd’), 106.2 (s, CA), 132.7 (s, C-6), 149.1, 143.7, 141.5 and 
139.8 (4s. C-2’. C-3’, C-4’ and C-5’, indistinguishabk), 61.1 (4, 
doubk intensity-2 OMc), 60.8 (q. OMe), and 56.4 (q, doubk 
intensity, 2OMck MS: m/r 404 [Ml” (13%) with the base peak 
at m/z 153. (Found: C. 59.49; H, 4.89. Cz,,Hz,,OP (404) requires: C, 
59.39; H, 4.99 %.) 

Crystal data. C H 0 20 20 PI M = 404.38, monoclinic, 
a = 9.828(2) A, b = 14.091(3) A. c = 16.602(3) A, B = 122.74(2)“, 
Y = 1933.9 A’, Z = 4, Dalcd = 1.389 gem-‘, p(Cu-Ka radi- 
ation, 1 = 1.5418 A) = 9.0cm-‘. Space group P2,/c(C:,) un- 
iquely from the systematic absences: Ok0 when k # 2n. h01 
when If 2n. Simple dimensions: 0.16 x 0.40 x 0.40 mm. 

Crystallographic measurements. Preliminary unit-cell para- 
meters and space group information were obtained from oscil- 
lation and Wcissenberg photographs. Intensity data (hk + I) to 
8 = 67” were recordai on an Enraf-Nonius CAD4 diffracto- 
meter (Cu-Ka radiation, incident-beam graphite monochro- 
mator, 0-20 scans). From a total of 3439 independent measure- 
ments after averaging equivalent forms, those 2174 reflections 
with I > 3.0 u (I) were retained for the structure analysis and the 
usual Lorentz and polarization corrections were applied. An 
empirical absorption correction, based on the 4dependence of 
the intensities of 4 reflections with xca 90”, was also applied to 
these data Refined unit&l parameters were derived by kast- 
squares treatment of the diffractometer setting angles for 25 
reflections (45” < 0 < 62”) widely separated in reciprocal space. 

Structure ana/ysis. The crystal structure was solved routinely 
by direct methods. Approximate non-hydrogen atom coordi- 
nates were obtained from an E-map. Hydrogen atoms were all 
located in a differencc Fourier synthesis evaluated following 
several cycles of full-matrix least-squares adjustment of non- 
hydrogen atom positional and anisotropic thermal parameters. 
With the inclusion of the hydrogen atoms at their calculated 
positions in the subsequent least-squares iterations, the refine- 
ment converged at R = 0.054 (R, = 0.081). A view of the solid- 

state conformation, with the atom numbering scheme, is pro- 
vided in Fig. 1. Non-hydrogen atom positional and anisotropic 
thermal parameters, hydrogen atom parameters, bond kngths 
and angks, torsion angles, and a list of observed and calculated 
structurt amplitudes have been deposited with the Cambridge 
Crystallographic Data Centre. Neutral atom scattering factors 
used in tbe structure-factor calculations were taken from lit. [ 1 I]. 
In the least-squares iterations, CwA’ [w = I/uz(lF,I), A = (IF,1 
- IFA)] was minimized. 

Acknawkdgemcnt-The authors are grateful to Prof. M. linuma 
of Gifu Pharmaceutical University, Japan for providing some 
‘H NMR spectra of related compounds [9]. 
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