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From the flowers of Limonitum einuatum ML11
Family Plumbaginaceae two flavonol glucos=~
ideé were tsolated., Their structures. were
established by physical, chemical and spe~-
ctral methods (UV, IR, NMR and Mase) and
proved to be:

5,7, 4'-trzhudroxu?lavonol 8-o~glucopyrano~
stde, 547,3"',4', ~tetrahydroxyflavon-l~8-o-
gZucoruranostde._

Limonium sinuatum Mill, (= =Statice sinuata L.) is a rough

hairy perennial or biennial plant,‘about 50 - 100. m1 tall and be-

longs to Family Plumbaglnaceael 12

It has been reported 6 that the leaves and petals of Limonium

are rich in myricetin, quercetin and kaempferol. The only recordof
a flavone in the plumbaginaceae ig luteolin in the flowers of L.
sinuatum: ﬂ. Aurones . and Chaluons have receftly been isolated from

Limonium flowers 2, asiwell as many anthocyanins7.

‘The detailed study of the plant and its flavon9id =~ contentwas
not completely investigated specially that grown in Egypt.

The presént work was planned to study the chemical constitu~

ents of Limonium sinuatum Mill.

-----------

" Material

,_?h.e flowers of Limonium sinuatum Mill,, Fam, Plumbaginaceae
were collected from plants grown in the Medicinal plants Experimental
Station of the Faculty of Pharmacy, Assiut University, Assiut, Egypt,
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- Extraction Procedure:

One kilo of the defatted powder was extracted with cold meth-
anol. The méthanolic extract was concentratédlto a syruﬁy liquid,
then added to ether,IWhen a dark yellowish bowder was precipitated
(25 g.). TIC écreening of the precipitated pdwder‘using cellulose
~adsorbent and deveioping system: Chloroform : Methanol 't Water(BOHHl)

revealgd'the presence of 6 flavonoidallépota (Table 1).

Column Cﬁromatora h

10 g of the precipitated'powdef, was placed on the top of a 600
gm, cellulose column., Elution started initially with chloroform, then
with chlgrofofmfmethanol mixture in increasing polarity till pure me-

thanol., The column succeeded to separate in a pure form the two glyc~
o0o8ides designated A and B, '

”Mild_ACid Hydrolysis:

| 2 mg cf cach of the isoiated glycosides were dissolvedT in 10 ml
methanol to_which:lo ml of 1 % aqueous hydrochloric acid solution were
added and the mixfure was refluxed on a boiling water bath for 2 hours,

Auiﬁqﬂg of the hydrolysate was withdrawn with a glass capillary every
' 10 minutes for fwo hours. The samples were spotted on whatman No, 1
filter papgr and the chrdmatogfam was developed using 15 % acetic acid
'as solvent system. The chromatogram was visualized under UV-light(366
nm) . The two isoiated_glycogides were hvdrolysed to their aglycones

on one step.

Quantitative Acid Hydrolysis:

100 mg of each of the isolated glycosides Wwere dissolved in 100
ml methanol to wﬁ_ich 100 m1 of 10 Z aqueous hydrochloric acid solution
were added and the mixture was refluxed on a boiling water bath for
two hours. The hydrolysate was concentrated in order to remove metha-
nol and the aglyconé was extracted with ether. The ether was distilled
off and the residue was weighed. The percentage of aglycones were 64,02
and .65.11 . corresponding to the isolated glycosides A and B, respe-

Ctively-
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The acidlc mother 11quor containing the sugar m01ety was con~
centrated and spotted alongside with authentlc sugars on Whatman No,

1 filter paper using BAW (4 : 1 t 5) as the solvent system, chroma-
tography proved that glucose was the only sugar m01ety in both two
glycosides. |

Table 1. Chromatographic characters of flavonoids present in flowers

of limonium sinuvatum Mill,

||||||||||||||||||||||||||||||||||

h, . o - Colour of spots in UV light

Rf‘ n _ R R
113y8tem 1 . - Béfbre &praying_  After snraytng with
' - . ammonza
62 '_ ‘ Pale orange ) hDark_yeilow
46 ' ' TY&llow N Yellow
29 Orange DaéE'yellow
18' Yellow . Yell&w
12 : Dark.biown _ﬁem0ﬁ ye11ow
3 o - +Leﬁon Yellow I Lemonfyellow

Legend S&Steﬁ 1;-'Ch10noqum :=Methanpl ¢ water
(30 : ¢ 1).

—T

ResulfsAndDiscussidn_ 

" Concerning the separated two compounds (A and B), chromatogra-

| phic; chemicel and spectral studies showed that they are flavon01dal

in nature (yellow colour~in visible and UV-11ght Wlth both aluminium
chloride and sodium hydroxlde5J1 and a charaqter1st1c peak at 1670

cm-l in-IR-speCtra3

Production of rose-pink colour accomplishhd by magnesium and

concentrated HCl, show that these cOmpoﬁnds may be of flavonol nature
This assumptlon is confirmed by maxima in the range of 375-380 nm.

of their methanotic solutions in UV (Table II).
They reduced Fehling's solution after be1ng hydrolysed gave
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positive Shinoda test (in aqueous phaBe)éindicatingthat they
are glycosides.

They gave dark green colour with ferric chloride, yellow
colour with boric and citrie acidszs and orange colour with boric

acid and acetic'anhydridea

» indicating the presence of free hydro-
xyl group at C-5 , '
The isolated two compounds gave deep yellow flourescence

with iea#onium'oxychloridé apd citric acid9 indicating the pre-
sence of free hydroxyl group at C=3 , _

| The forementioned assumptions proved that the two compounds
in hand are flavon01 g1ycoside3 containing free hydroxyl groupé
at C-5 and C-3 .

Table I1I. UV-gpectral data of the .isolated flavonoids and their
~aglycones. o |

A max nm

Compound + + + + + 7
| MeOH NaOAe NaOAe NaOMe AlLCI AlCT ZroCl
- H_BO ° mel® 2
| § 38 S |
Glycoside 375 415 378 4207 435 435 450
A 325 330 365 365
276 280 27C 280 275 275 280
265 | _
Aglycon 380 dec. 390 dec. 460 440 445
| A 370
~ - 282 280 280 280 280 270 280
265sh., |
Glycoside 380 398 395 4308h. 465 440 450
B 335 330 355sh, 375
270sh 275 265 280 275 265 280
- 255 o L
Aglycone 382 dec. 400 dec. 460 440 450
B 370
280 280 270 290 280 270 280
2658h. | o
Legend Sh, = Shoulder; dec. = decomposition ;

+ = increase in intensity of absorbancy.
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" Glycoside A :
Bright yellow powder (450 mg); soluble in water, pyridine

and ethanol; m.p. 212 - 214°C ; Ay, methanol 255, 270, 375 nm .
Through its UV analysis (Table II), glycoside A gave bathochromic
shifts in bands I and II with sodium acetate and sodium methox~
ide indicating the presence of free hydroxyl groups at C-7 and
C-Q' respectively. A characteristic bathochromic shift in band

I with aluminium chloride ( + 60 nm) and zerkonium oxychloridelo
(+ 75 nm) indicates the presence of free OH at C-3 and C-5 re-
spectively. UV-analysis proved that glycoside A contains four
free OH at positions 3, 5, 7, 4°'.

The IR-spectrum revealed the following characteristic. abs~-
"orption bands (cm ") 3h40 - 3480 (OH groups); 1670 (y. pyrone
ring); 1615 , 1560, 1510 (aromatic system); 1080, 1060 1035
(ﬁyranose structure of the sugar); 880_(p-confiéuration) N

The NMR - DMSO : 7.9 (2H, 4, J = 9Hz, H,' H_ ' ); 7.0 (2H,

2 6

d, J = 9Hz , H," , H ")} 6.2 (14, s, H.); 5.1 (1H, anomeric pro-

ton of glucose); 3.4- 3 68 (6H of glucose).

"Glycoside A on mild acid hydrolysis YIEIdEd the aglycone
in a single step and sugar glucose. ThlB proves that glycoside
A i8 a monoside which was also confirmed by determining percen-
tage of aglycone in glycoside (64.02%).

The aglycone was eeperated as a yeliow powder;m.p. 280- 284°
Amax methanol 282, 380 nm. The UV-data (Table II) proved the
presence of five OH at pOB].thnB 3, 5, 7, 8, and 4' . The NMR :
sPM50 ;.85 (2 W, d, J = 9Hz, W', H,') 6.90 (2H, d, J= 9E, H,',
HS');.6.2 (1 H, s, HG)' The M.S. gave molecular ion peak at 302

‘and two characteristic fragments at m/e 168 (28) and 134 (19) :

OH
H o (m <:> 0
! O C—OoH

me 108 me 134

Therefore, the aglycone has the following structure

5 , 7, 8, 4', -tetrahydroxyflavonol ( = 8-hydroxykaempferol ).




Flavonoide From The Flowers of Limonium 21
Stnuatum Mill Growing in Egypt

Since glycoside A contains 4 free OH at positions 3, 5, 7,

4', while its aglycone contains 5 free Oy at positions 3, 5, 7,
8, 4' . So the sugar must be attached at position 8.

Therefore, glycoside A must have the following structure :

5,7,4'"=-trihydroxyflavonol~8-0-B-glucopyranoside .
Glycoside B :

Canary yellow long needles (540 mg); soluble in water, me-

thanol,e;hanol and pyridine ; m.p. 227-229°C s  Apayx Methanol
255, 270 sh, 380 nm. Glycoside B, as in the case of glycoside A

is a_monoglucoside vyielding in a single step glucose and aglycone
on mild acid hydrolysis and percentage of aglycone 1s 65.11.

The. UV absorptlon data (Table II) indicate the presence of
freﬂ hydroxyl groups at C-7,C-5 and C~3 (shifts with sodium acet-
ate, zerkonium oxychloride and aluminium chloride respectively).
| Glycoside B contains orthodihydroxyl group at C-3' , C~4',this
was proved by shifts with sodium acetate/boric acid as well as by
aluminium chloride/hydrochloric acid., Therefore, glycosider B
cbntains five free OH at positions 3, 5,7 ,3, 4,

The IR-spectrum of glycoside B 1s closely related to that
oflglycoslde A 1nd1cat1ng that glucose has a pyranose form with
B-configuration.

The NMR of glycoside B : &° >0 7.50 (2H, d, J = 9Hz, H,,
H6') 7.15 (1 H, d, J = 9Hz, HS') s 6.2 ~(1 H, s, H6); 5.1 (1 H,

anoméric proton of glucose); 3.50-3.7 (64 of glucose).

The aglycone was separated as yellow needles;m.p. 311-314°

The UV~-data of aglycone (Table II) proved the presence of six-

DMSO
free OH at positions 3, 5, 7, 8, 3' and 4°' Thg NMR : & 7.45

(24, d’LJ.n 9.Hz, HZ’ H6') 7.10 (1 H, d, J = 9 Hz, H5') 6.2 .
(1 H, s, HG). The M.S. gave molecular ion peak at m/e 318 and
two significant fragments at m/e 68 (32)and 150 (14)

CH OH
HO 0
C —OH
>(=0 I
- C—oH

me 168 m/e 150
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From the above studies we can conclude that the aglycone has
the following structure ¢

5,7,8,3',4'-pentahydroxyflavonol (= 8-hydroxyquercetin 3
gossyptin). o |
Therefore, glycoside B has the following structure
5,7,3',4'~tetrahydroxyflavonol-8-0- B-glucopyranoside (= 8-

hydroxyquercetin-a -0~ B-glucopyranoside)
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