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Abs t r ac t - -A  new glycoside, tamarixetin 3-rhamnoside together with kaempferol 3-rhamnoside, mearnsetin 3- 
rhamnoside, quercetin 3-rhamnoside, myricetin 3-rhamnoside and sitosterol glucoside, was identified from the leaves of  
Flemingia stricta. 

INTRODUCTION 

The previous chemical work on Flemingia stricta Roxb. 
[1-5] revealed the presence of  flemiflavanones A-D,  
sitosterol, naringenin, genistein, 5,7,2',4'-tetrahydroxy- 
isoflavone, genistin and sitosterol glucoside in the roots 
and six chalcones (flemistrictins A-F)  in the leaves. The 
present chemical investigation reports the isolation and 
identification of  a new flavonol glycoside, tamarixetin 3- 
rhamnoside, together with kaempferol 3-rhamnoside, 
mearnsetin 3-rhamnoside, quercetin 3-rhamnoside, myri- 
cetin 3-rhamnoside and sitosterol glucoside from a meth- 
anolic leaf extract of F. stricta. 

RESULTS AND DISCUSSION 

From a methanolic leaf extract of  F. stricta six com- 
pounds (1-6) were isolated. Compound I was identified as 
sitosterol glucoside. The remaining five glycosides re- 
sponded individually to ferric reaction, Molisch and 
Shinoda (Mg-HC1) tests. They developed an orange-red 
colour slowly when zinc was used instead of  magnesium 
(Pew's modification) indicating that they were flavonol 3- 
glycosides [6]. R: values on PC in BAW were: 0.94, 0.91, 
0.89, 0.87 and 0.83, respectively. They all appeared purple 
in UV light changing to yellow with ammonia  vapour. The 
UV, IR and N M R  data of  3-6 were in close agreement 
with those described for kaempferol 3-rhamnoside, 
mearnsetin 3-rhamnoside, quercetin 3-rhamnoside and 
myricetin 3-rhamnoside, respectively, and their identities 
were confirmed by co-PC and co-TLC with authentic 
samples. Mearnsetin 3-rhamnoside is a rare flavonoid first 
reported by Mackenzie from Acacia mearnsii [7]. The 
aglycone, mearnsetin, was detected later by Ray, et al. in 
the free state in leaves ofElaeocarpus lanceofolius [8]. The 
present paper documents the second report of  mearnsetin 
3-rhamnoside in nature. 

Compound  2 is a new flavonol glycoside. Elemental 
analysis indicated its molecular formula as C22H220 ~1. 
Its IR spectrum displayed a strong absorption band at 
1640cm-~ for a chelated carbonyl and a broad band at 
3300 c m -  1 for a chelated hydroxyl. The UV spectrum of  2 
in methanol showed stronger absorption at 255 nm (band 
II) than at 345 nm (band I) indicating that the sugar 
residue is at C-3. The bathochromic shift of  46 nm of  band 
I with aluminium chloride-hydrochloric acid is a charac- 
teristic feature of  5-hydroxy-3-substituted flavonols [9]. 

The bathochromic shift of  18 nm with sodium acetate 
indicated the presence of  an unsubstituted 7-hydroxyl. In 
the presence of  sodium acetate, band I exhibited a 
bathochromic shift of  only 35 nm with a decrease in 
intensity in accord with a 3,4'-substituted quercetin 
derivative. Acid hydrolysis of  the glycoside gave an 
aglycone and rhamnose in equimolecular ratio. The UV, 
N M R  data and mp of  the aglycone were in agreement with 
those of  tamarixetin (quercetin 4'-methyl ether). The UV 
spectrum of the aglycone in methanol showed absorption 
maxima at 256 (band II) and 366 nm (band I). The N M R  
spectrum exhibited signals typical for quercetin 4'-methyl 
ether: a three proton signal at 6 3.93 for one methoxy 
group; aromatic signals at 6 7.86 (J  = 9, 2.5 Hz), 7.71 
( J  = 2.5 Hz) and 7.07 ( J  = 9.0 Hz) attributable to H-6', 
H-2' and H-5', respectively, and meta-coupled doublets at 
6.51 ( J  = 2.5 Hz) and 6.24 ( J  = 2.5 Hz) for H-8 and H-6. 
Thus the new glycoside was identified as tamarixetin 3- 
rhamnoside. 

EXPERIMENTAL 

Plant material was collected from Dehra Dun, India in Nov. 
1980. TLC was performed on plates coated with Si gel G 
impregnated with 2 ~o oxalic acid (to allow clear separation of 
compounds) using CHC13-MeOH (4:1) for glycosides and 
CHC13-MeOH (9: 1) for aglycones. Spots were visualized by a 
10 ~o MeOH H 2 SO4 spray followed by heating the plates at 100 ° 
for 10 min. Whatman No. 1 paper was used for PC in BAW 
(4 : 1 : 5) and the spots were viewed in UV light and after exposure 
to NH 3 vapour. Si gel (10(O200 mesh) was employed for CC and 
Si gel G for TLC (CHCI 3 MeOH, 4: 1). 

Isolation of glycosides. Dried and powdered leaves (1.6 kg) 
were extracted successively in a Soxhlet with n-C6Hla , Me2CO 
and MeOH. The concd MeOH extract (90 g) was taken-up in 
H20 and filtered. From the H20-insoluble residue sitosterol 
glucoside was obtained by repeated crystallization from MeOH. 
The concd filtrate was extracted with Et20 (4 x 250 ml) and then 
n-BuOH (4 x 250 ml). The n-BuOH concentrate (12 g) was mixed 
with H20 (200ml), refrigerated overnight, the upper layer 
decanted and the inorganic residue rejected. The aq. soln was 
evaporated below 40 ° to dryness under red. pres. The residue (8 g) 
gave five yellow compounds when examined by TLC which were 
separated by CC over Si gel (200 g). Elution was carried out with 
CHCI3-MeOH (9 : 1) followed by increasing amounts of MeOH. 
Fractions were collected by monitoring by TLC in 
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CHCI3-MeOH (4: 1) on Si gel G. Fractions containing more 
than one compound were further separated by prep. TLC in 
CHCI 3 MeOH (4: 1) on Si gel G and eluted with MeOH. 

Compound 2 was obtained in small quantity (20 mg) and 
resisted crystallization from the usual solvents. R l values for 2 
were 0.8 (TLC in CHCI 3 -MeOH, 4 : 1, on Si gel G) and 0.94 (PC 
in BAWl. V MeOH--- U "~max nm (log~:): 255(4.36), 264(sh), 345(4.10); 

NaOMe ~ AICI 3 ___ "max rim: Z/U, 380; 2m~ i m. :  265, 271 (sh), 298 (sh), 360, 390; 
~ AICI~ HCI---. max rim. 265, 271 (sh), 298 (sh), 360, 391; /'max" NaOAc nm." 273, 

,KBr 1. 3300 (br), 1640. . . . .  qfq" .~NaOACmax H'BO' rim: 268, 350, IR ~max cm . 
Acid hydrolysis of 2 (10mg) with 61~o HCI (10ml)a t  100 for 
45 min afforded tamarixetin and rhamnose in a 1 : l ratio. The 
sugar residue was identified by co-PC with an authentic sample 
(Rj- 0.41 in BAW). The aglycone crystallized from EtOAc n- 
C6H~4 as pale yellow crystals mp 258 260' (lit. 259 260' El0]) 
TLC, R,. 0.8 (CHC13 MeOH, 9: 1) on Si gel G. UV ~MeOH /'max nm 
(log ~): 256 (3.99), 366 (3.94). NMR (M%CO-d6, TMS, &scale): 
3.93 (s, OMe), 6.24 (1H, d, J = 2.5 Hz), 6.51 (IH, d, J = 2.5 Hz), 
7.07 (1H, d, J = 9.0 Hz),7.71 (1H,d,J  = 2.5 Hz)and 7.86(1H, dd. 
J = 9, 2.5 Hz). 

Methylation of 2 (5 mg) followed by acid hydrolysis of the 
product gave quercetin 5,7,Y,4'-tetramethyl ether, mp  194 ~ 195 ~ 
(lit. 195 198 ~ [11]). When demethylated with excess pyridinium 
chloride at 140 ~ for 2 hr tamarixetin (2 mg) gave quercetin which 
was identified by direct comparison with an authentic sample 
(romp and co-TLC). 
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A b s t r a c t - - A  novel  t r i subs t i tu ted  kaempfe ro l  glycoside has been isolated f rom leaves and  f lowers o f  Coronilla emerus 
and  ident i f ied as the  3-g lucos ide-7 ,4 ' -d i rhamnoside .  It co-occurs  in the flowers with the 3-glucosides and 3-glucoside-7- 
r h a m n o s i d e s  o f k a e m p f e r o l  and  quercet in .  A second  kaempfe ro l  t r iglycoside based on  glucose and  xylose is also present.  
All six glycosides  con t r ibu te  to the U V  pa t t e rn ing  presen t  in the wings o f  the flowers. This  is the first repor t  o f  
k a e m p f e r o l  t r iglycosides  wi th  m o n o s a c c h a r i d e  uni ts  subs t i tu t ing  hydroxyl  g roups  at the 3-, 7- and  4 ' -posi t ions .  

INTRODUCTION 

Whi le  s tudy ing  the f lavonol  glycosides o f  yel low f lowered 
legume species in relat ion to their  role as UV pa t t e rn ing  
guides  to insect po l l ina tors  [1],  the presence  o f  a novel  
f lavonol  glycoside with unusual  co lour  react ions  and  UV 

spec t rum was discovered in the wings ofCoroni l la  emerus. 
This  plant  is pol l inated  by bumble  bees. who  are a t t rac ted  
to the f lowers solely by the pollen,  since there  are no 
nectar ies  [2]. The  UV abso rb ing  flavonols,  p resent  mainly 
in the wings,  p resumably  guide the insect in its app roach  


