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ANDROECHIN, A NEW CHALCONE 
GLUCOSIDE FROM ANDROGRAPHZS 

ECHIOIDES 

B. JAYAPRAKASAM", D. GUNASEKAR",". K. V. RAOb, 
A. BLOND' and B. BODO' 

A new chalcone glucoside, androcchin. and a known flavone glucoside, echioidinin 5-0-gluco- 
side, were isolated from the whole plant of ilndvographis cchiuides. Androechin was character- 
ized as 2,?'.6'-trihydroxy-4'-msthoxychalcoiic 2'-O-~-D-glucopyranosidc by spectral and 
chemical studies. 

INTRODUCTION 

Andvoguuphis ecl~inidcs Nees (Acanthaceae) is an erect herb found widely in 
the dry districts of tropical India and Sri Lanka 111 and is used in indigenous 
medicine as a remedy for fevers [ 2 ] .  In a previous study on the hexane and 
MezCO extracts of the whole plant of A .  erhinidc.s, we have reported a new 
flavanone, dihydroechioidinin (3) besides four known flavones [3]. Contin- 
uing our investigations on the whole plant of this species, we now report the 
isolation and structure elucidation of a new chalcone glucoside, designated 
as androechin (1)  together with a known flavone glucoside. echioidinin S-O- 
3-D-glucopyranoside (2) [4]. 

*C:orrcsponding author. Tel.: +91-08574.42471, Fax: +9I -OXS74-27499!2.521 1 ,  e-mail: 
pcjobsiir mall.com 
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RESLILTS AND DISCUSSION 

:%ndrocchin ( I )  was obtained as yellow crystals, in.!'. 1 ?X 1.30-C. Its molcc- 
iiI;it- formula C??H240,,, was deduced from HRFAHMS ( 1 1 1  z 471. 1266 
[M + Na]') in coiijunclion with "C N M R  spectral data. 'l'he I:\' abcorp- 
t i o n  masima at 252. 3 10 and 365 nm 151. colour reactions [6]  and positi\.c 
Molisch tect suggested that androechin was a chnlcone glycoside. Its 1.'V 
speclral maxima were unaffected by the addition of NaOhc indicating the 

N M R  spectrum and a bathochromic shift of 43nm i n  band I o f  the LIV 
spectrum with AlC.1 ,/HCI revealed the prescncc of 21 chelated hydroxyl  i n  1 

The 'H N M R  spectrum of 1 showed another phenolic hydroxyl signal at 
t 10.17. A pair ol' AB doublets ( J =  16.0Hy) at b X.07 and 8.0 were con- 
sistent with trLin.\ olefinic protons of a chalcone moiety 171. The mcthosyl 
jinglcl at b 3.82 was assigned to C-4' as i t  showed ' J  con-clation with this 
carbon a t  165.2 ppm in its HMBC spectrum ( Fig. I ). .A sct o f  mcJtri  coupled 
doublets ( . I -  2.3 H7) a t  0 6.33 and 6.1 7, each integrating for one proton. 
tvcre attributed to H-3' and H-5'. a s  both these protons showed NOE cross 
p w k s  with niethoxyl protons at C-4' i n  its NOESY specti-um and HMBC' 
corrcl:ition with C-4' ( Fig. I ) .  The 3-carbon in C-2  unsubstituted chalcones 
usually resonatcs around 144 (13) ppm. I Iowever. in  androcchin ( I ) i t  

appeared at 137.8 ppm, which is unusually upfield, indicating the presence 
of C-2 oxygenation [ X I .  The chemical shift valucs of the R-ring carbons o f  
1 \YCI-C vcry siiiiihr to the literature values of 2-hq.drosl;chalconcs [9] a n d  

abscncc of a free hydroxyl at C-4'. A downfield signal at (5 13.55 in its I C1 
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hence the non-chelated hydroxyl ( b  10.17) in 1 was placed at C-2. The posi- 
tion of C-2 hydroxyl in 1 was further evidenced by the presence of a strong 
NOE cross peak between the hydroxyl (6 10.17) and C-3 proton (6 6.91) in 
its NOESY spectrum, and 2J and 3J correlation with C-2 (157.0 ppm) and 
C-1 (121.7ppm), respectively in its HMBC spectrum (Fig. 1). The presence 
of four aromatic proton signals at 6 6.91,7.25, 6.84 and 7.79 in the ‘H NMR 
spectrum of 1 were assigned to protons at 3,4, 5 and 6 positions of ring B. 

An anomeric proton doublet ( J =  7.0 Hz) at  b 5.13 in 1 indicated the pres- 
ence of a sugar residue with /?-configuration. Acid hydrolysis of 1 afforded 
D-glucose and an isomerized aglycone [10,11], identified as dihy- 
droechioidinin (3) 131. The presence of two phenolic hydroxyls and a glucose 
residue in 1 was also evidenced by the formation of an hexaacetate. The glu- 
cose residue in I was found to be linked to C-2’ as a strong NOE was 
observed between H-1” and H-3’ in its NOESY spectrum, and a cross peak 
between H-1” and C-2’ (159.7ppm) in its HMBC speclrum (Fig. 1). 

Thus from the foregoing spectral and acid hydrolytic studies, androechin 
was characterized as 2,2’,6’-trihydroxy-4’-methoxychalcone 2’-0-$-D- 
glucopyranoside (1). 

on 

3 

To the best of our knowledge, isolation of androechin (1) constitutes 
the first report of a chalcone glycoside with 2-oxygenation in nature. 

EXPERIMENTAL SECTTON 

General Experimental Procedures 

Melting points were determined on a Kofler hot-stage apparatus and are 
uncorrected. UV spectra were determined in MeOH on a Shimadzu UV-240 
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speL‘trophotoiiietcr. I R  spectra were obtained i n  K H r  discs on ii Perliin- 
Elmer 283 double berm specti-ophotoiiieter, ‘1-1 and “C N M  K spectra \\ere 
recorded on :I Varian FT 200 and Bruker A\mce 400 \pccli-ometers using 
DMSO-tk, a n d  CDCI, with TMS as internal s tmdurd .  HM H<‘ and KOESl.  
spectra were obtained using slandard pulse sequences. F.4B aiid H R F 4 H  
1ii;iss spcctra u r r c  acquired on ;I 700 J E O L  n i ~ i s s  \peclrome~ei- i n  5;BA 
matris. CC ~ a i  pei-formed on Acme iilicn ?el lincr t l x i i i  200 mcsh 
(0.08 111111 j .  

Plant Material 

Extraction and Isolation 

l‘hc shade dried and groiind \\hole plitnt o f  :I. w h i o i ~ k , . ~  ( 3  kg) u ;15 >ucccs- 
sitel? extracted \bit11 /I-hexane. Me2C0 and MeOH. The EtOAc sol~ihlt  par l  
of  VcOH extracct on purification over a silica gel columii using hcuanc 
F‘lOAc ( 2  : X) yielded 1 (25  rng) and  2 ( 2 0  nigj. 
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Echioidinin 5-0-fi-D-glucopyranoside ( 2 )  

Pale yellow needles from MeOH, 1n.p. 245-246°C. Thc physical and spec- 
tral data were consistent with literature values [4]. 

Acetylation of I 

A mixture of compound 1 (5 mg), Ac20 (2 ml) and C5H5N (1 ml) was kept at 
room temperature for 72 h and poured into crushed ice to yield the hcxa- 
acetate as colourless needles (7 mg) from CHC13, m.p. 110°C. IR (KBr) u,,, 
2943, 1759 ( > L O  of OAc), 1616, 1433, 1371, 1325. 1213cm-’; ‘H NMR 
(200 MH7, CDC13) 5 7.70 (1 H. dd, J =  8.0, 1.8 Hz. H-6), 7.45 (2H, m, H-4, 5), 
7.32(lH,d,J=15.0H~,H-~t),7.12(lH.dd,J=8.0, 1.8H~.H-3) ,  6.90(1H, 
d, J =  15 .0H~.  H-/?’). 6.70 ( lH,  d. J =  1 . 8 H ~ ,  H-5’). 6.46 (IH, d. J =  1.8Hz, 
H-3’). 5.30 (IH, d, J=7 .0  Hz, H-1”), 4.97-5 28 (4H. m, H-2”, 3”, 4”, 5”), 
4.24(2H,m,CH2-6”).3.83(3H,s,OMe-4’),2.29 (3H,s,OAc-6’),2.17(3H,s, 
OAc-2), 1.97 2.10 (IZH. m, 4 x OAc). 

Acid hydrolysis of I 

A MeOH solution of 1 (10mg) in 2 N  HCl  (4ml) was heated at 100°C 
for 2 h. The acid hydrolysate was extracted with EtOAc and evaporated to 
dryness to yield a colourless solid which on crystallization from CHClX 
afforded the aglycone as colourlcss needles (6 mg). It was characterized 
as the isomeric flavanone. dihydroechioidinin (3), m.p. 200-201°C as its 
physical and spectral data were very similar to the literature values [3]. The 
sugar in the aqueous layer was determined as D-glucose by paper 
chromatography. 
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