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CHCl,-MeOH-MeCOEt (12:2:1) on polyamide TLC; purple Science Foundation (Grant DEB 76-09320). The NMR spectra 
color on paper in UV light to purple with UV + NH,; mp were recorded by Dr. Masayuki Sakakibara. 
192-196”. UV spectral data: i::“; 24Os, 29Os, 342 nm; ,?~~u’: 
298, 353nm; 1*Gi3: 33Os, 372nm; i.zy3’Ha: 315s, 366nm; REFERENCES 
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was separated by %/gel TLC, C,H,-EtOAc-Me&O (8:l:l); 2. Star, A. E., Rosier, H., Mabry, T. J. and Smith, D. M. (1975) 
R, 0.86; purple on paper over UV light, remaining purple with 
NH,. UV data. AZ:“: 290, 340 nm; irzu’: 293, 355 nm; 
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~AiCla. 222 31.4 385 nm. ~A’C’IIHCI. 
3. Star, A. E. and Mabry, T. J. (1971) Phytochemistry 10,2817. 

225, 314, 385nm; 
1+3B031 291, >35 nm. MS: k: 284 (M’ ; 

4. Nilsson, M. (1961) Acta Chem. Stand. 15, 154. 
100%); m/e 207 5. Nilsson, M. (1959) Acta Chem. &and. 13, 750. 
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7. Bohm, B. A. (1968) Phytochemistry 7, 1687. 
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In continuation of our studies on the genus Didymocarpus 
[l-3], we further examined D. pedicellata, which elabo- 
rates a number of polymethoxylated chalcones, a flava- 
none and quinochalcones [4-71. A new flavanone, 
didymocarpin, has now been isolated from the leaves 
of D. pedicellata, collected from the Western Himalayan 
regions [S]. It has been identified as 7-hydroxy-5,6,8- 
trimethoxyflavanone. 

EXPEEIMENTAL 

The dried powdered leaves of D. pedicellaba were successively 
extracted with petrol (bp 60-80”), C,H, and CHCI,. The 
C,H, extract on chromatography over Si gel furnished a com- 
pound crystallizing from petrol-C,H, as pale yellow needles, 
mp 103-104”, [a], - 12.8” (c = 0.7, CHCI,), C,,H,,O, 
(M’ 330). The colour reaction (+ve Shinoda) coupled with the 
appearance of a double doublet (C,-1E 5.40 6, J = 4 Hz) and a 
rough triplet (C,-2II, 3.00 6) in the NMR spectrum confirmed 
the presence of a llavanone system. Functional group analysis 
revealed the presence of three OMe groups (3H-singlets at 
4.17,3.97, 3.90 a), a phenolic OH (lH-singlet at 5.57 6, exchange- 

able with D,O; yxi 3430cm-i) and a conjugated, ‘c=o 

(YRB’ 1680cm-i). The IR spectrum disclosed a complex aro- 
m% substitution nattern (1600, 1460, 1430, 1360, 1300, 1240, 
1170cm-‘) and an unsubstituted benzene [q ring (710, 
630 cm-‘). A SE-singlet at 7.47 6 indicated the presence of five 
aromatic protons. The two peaks at m/e 253 (M’ - 77; 
M+ - C,H,) and at m/e 226 (M+ - 104; Mt - C,H,- 
-CH=CH,) corresponding to the loss of phenyl and styrene 

fragments respectively from the M’ ion confirmed that the B- 
ring is unsubstituted. Didymocarpin exhibited two other frag- 
ments at m/e 211 (m/e 22615; m/e 226Me) and m/e 183 (m/e 
21 l-28; m/e 21 I-CO). The ready solubihty of the flavanone in 
aq. Na,CO, [9] coupled with the UV spectrum [Au:. 282 
(log E 4.7) nm; 1, E’oH-o l(NJNaoH 296 (log E 4.6) nm] showing a 
bathochromic shift of 14 nm suggested the presence of an -OH 
group in the 7-position of didymocarpm. The reduced activity 
of the 7-OH group towards NaOAc showing no bathochromic 
shift C~.~:“-~NaOAc 282 nm] of the maximum is presumably due 
to the presence of two oxygen substituents at 6 and 8 positions 
[ 10, 111. The absence of a shift with AICI, indicates that the 
5-OH is methylated. 
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6-Hydroxyluteolin and its derivatives have rarely been 
found in the Verbenaceae [l]. There are two reports. 
of it and its 6- and 3’-monomethyl ethers in Lippia nodi- 
flora [2. 31; and of the 6-glucoside of 6-hydroxyluteolin 
7,3’-dimethyl ether in Citharexylum subserratum [4]. 
Both these plants are of Asian origin. In the course of a 
current survey of the flavonoids of the Western Austra- 
lian Verbenaceae, we have isolated a new glycoside of 
6-hydroxyluteolin which forms the major leaf flavonoid 
of Pityrodia coerulea Ewart 8r J. White. It appears to be 
a taxonomic marker for Pityrodiu coerulea since it has 
not been found in any other species of the genus so far 
investigated. A number of other Pityrodicc appear to have 
6-hydroxyflavones or flavonols but these seem to occur 
with methylation rather than with sugar attachment. 

The flavone glycoside was isolated as a yellow solid 
from the 70% ethanolic extraction of the dried leaves, 
and on acid hydrolysis yielded an aglycone and an 
equimolecular mixture of rhamnose and xylose (PC). The 
aglycone was identified as 6-hydroxyluteolin (NMR, 
MS, UV and co-chromatography). Spectral data suggested 
that the sugar molecules were attached as a disaccharide 
to the 7-position of the aglycone and this was confirmed 
by methylation of the glycoside with dimethyl sulphate 
followed by acid hydrolysis to give 7-hydroxy-3’.4’,5,6- 
tetramethoxyflavone. The partially methylated sugars 
obtained were 2,3,4-tri-0-methyl-L-rhamnose and 2,3- 
di-0-methyl-D-xylose (PC). On the basis of these results, 
the glycoside was identified as 6-hydroxyluteolin 7-0- 
L-rhamnosyl-( 1 + 4)-u-xyloside. Such a sugar combina- 
tion does not appear to have been reported before in the 
flavone series [S], though a related flavonol, quercetin 
3-rhamnosylxyloside (linkage unspecified) was found 
in Tilics arqenfea flowers by Hiirhammer et nl. [6]. 

EXPERIMENTAL 

Isolation ofthe glycostde. The dried leaves were extracted with 
boiling 70% EtOH. The extract was coned and chromatographed 
Whatman 3MM paper using RAW. The major band (R, 023) 

was yellow and was elutcd with 807, MeOH The eluate was 
coned and chromatographed usmg 15 S:, HOAc The major band 
(Rs 0.27) eluted with 80% MeOH and coned gave a yellow 
compound. mp 253.-255~ (decomp.). PC R, values were 0.23 
in BAW, 0.27 in 15”; HOAc, 0.45 in BEW. 0.80 in Forestal 
and 0.50 in PhOH. UV max (nm) m MeOH were 260sh. 275. 
302sh, 344 and spectral shifts with NaOH (band I. M +47), 
NaOAc (band II. t2), NaOAc + H,BO, (band I. +32), 
AlCI, (band I. +96). AlCI, + HCI (band I. + 16) were observed 
In the MS the compound showed the presence of a parent ion 
at 302 (C,,H,,O, requires MW 302). The NMR spectrum 
(run m CDCl, as the acetate) gave signals centred at fi 7.58 
(2’. 6,-H), 7.3 (5’-H), 6.94 (8-H). 6.53 (3-H). 3.92, 5.19 (sugars), 
2.47. 2 36, 2.16. 2.02 (9 acetoxyl’s). 1.17 (rhamnosyl Me). 

Acid hydrolysb of glycoslde. The glycoside in MeOH was 
hydrolysed with an equal vol. 2M HCl and the aglycone extracted 
with EtOAc. The aglycone was found to be 6-hydrosyluteolin 
(UV, NMR of acetate, co-chromatography) and the aq. residue 
was found to contam-equimolecular amounts of rhamnose and 
xylose (co-chromatography) Hydrolysis carried out for periods 
up to 30 s resulted m the same products with no intermediate 
monoglycoslde being found 

Methplation of glycoside and hydrolysis of methylated product. 
Tile glycoslde was methylated with Me,SO,-K,CO, m Me,CO 
for 36 hr and the methyl ether was hydrolysed with 2-M HCI and 
the aglycone extracted with EtOAc. The aglycone was found 
to be 7-hydroxy-3’.4’.5.6-tetramethoxyflavone UV (max) in 
MeOH were 271, 328 and the spectral shift with NaOAc (band 
II. +lO) was observed. The MS showed a parent ion at 358 
(C,,H,,O, requires MW 358) and a major peak at 343 (-MC) 
which is characteristic of a methoxyl m the 6-position [7]. The 
partially methylated sugars were found to be 2.3.4-tri-O- 
methyl-L-rhamnose and 2.3-di-0-methyl-D-xylose (PC) [8]. 
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