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Abstract-Two new glycosides, kaempferol 4’-methyl ether 3-O-fi-D-galactopyranoside and retusin 7-0- 
neohesperidoside, have been characterized from the stem bark of P~~~.sopis ,ju/i/Iora. 

Plants of the genus P~~opis (Leguminoseae) are well 
known for their medicinal value [ 11. The leaf extract of P. 
~U/&XYJ has been shown to have antibiotic properties [2] 
and tannins have been reported from the bark [3]. 

The stem bark was extracted successively with boiling 
acetone and ethanol. The ether soluble fraction from the 
acetone concentrate yielded a flavonol glycoside (l), while 
an isoflavone glycoside was obtained from the ethanol 
extract (2). 

1, CZ2HZ201 ,,mp 168” (d),gaveapositive Molisch test. 
Acid hydrolysis yielded an aglycone and galactose. UV 
spectral data and the characteristic colour tests of the 
aglycone (la) indicated its flavonol nature [4]. The 
formation of a triacetate and a tetramethyl ether 
suggested the presence of three free hydroxyls and one 
methoxyl group in the molecule. Positive colour tests for 
C-S and C-7 hydroxyls were observed [5]. Bathochromic 
shifts in the absorption maxima with AICI,-HCl and 
fused NaOAc confirmed the presence of free C-5 and C-7 
hydroxyls. KMnO, oxidation of the aglycone yielded 
anisic acid, fixing the methoxyl group at the 4’-position 
and alkaline fission yielded phloroglucinol and anisic acid 
thus establishing the structure of la as kaempferol 4’- 
methyl ether (kaempferide). 

Spectral shifts and colour reactions indicated that 1 
also contained free hydroxyls at C-5 and C-7. The 
aglycone gave a positive colour test for a free C-3 hydroxyl 
but the glycoside did not [6]. Methylated 1, on acid 
hydrolysis, yielded kaempferol 5,7,4’-trimethyl ether, mp 
150‘ (lit. 151’) [7], confirming the sugar attachment at C- 
3. Quantitative sugar estimation and periodate oxidation 
of the methylated glycoside confirmed the presence of one 
mol of galactose per mol of the glycoside, and that the 
sugar was in the pyranose form. Hydrolysis of 1 with 
almond emulsin gave galactose confirming the sugar 
linkage as p. Thus 1 is characterized as kaempferide 3-0- 
B-D-galactopyranoside. Although kaempferide occurs 
commonly in nature, its galactoside has not been reported 
previously. 

2, C28H32014, mp 177’ (d), gave a green ferric reaction 
and a positive Molisch test. Acid hydrolysis yielded an 

aglycone (2a). glucose and rhamnose. The colourless 
aglycone. mp 249”. analysed for C,,H,,O,. 
Characteristic colour reactions and ;.b,‘,“,” nm at 261 and 
308 (sh) indicated its isoflavonoid nature [4]. Formation 
of a diacetate and a trimethyl ether indicated the presence 
of two free hydroxyls and one methoxyl group in the 
molecute. Bathochromic shifts in the UV spectrum with 
NaOAc, NaOAc-H,BO, and AlCI, indicated a free C-7 
hydroxyl and another free hydroxyl ortl~ to the C-7 
hydroxyl. ‘H NMR of the aglycone diacetate (90 MHz, 
CDCI,) ci: 7.94 (1 H, s, C-2), 6.96 (2H, d, J = 9 Hz, C-3’ 
and C-5’), 7.47 (2H, d, C-2’ and C-6’), 7.25 (lH, d, C-6) 
fixed the other hydroxyl at C-8. The proton at C-5, orrho 
to the carbonyl group, occurred downfield as a doublet 
(J = 9.0 Hz at 6 8.20). Anisic acid was obtained as one of 
the products of KMnO, oxidation, fixing the methoxyl 
group at position 4’. Alkaline fission of the aglycone 
dimethyl ether gave formic acid and a deoxybenzoin, 
identified as 4-methoxybenzyl-(2-hydroxy-3,4- 
dimethoxy)phenyl ketone. The aglycone was thus 
characterized as 7.8 dihydroxy-4’-methoxyisoflavone 
(retusin). 

Methylation of 2 followed by acid hydrolysis yielded an 
aglycone, mp 221’ (lit. mp 221’ ) [8], characterized as 8-0- 
methylretusin. It could thus be concluded that both 
sugars are linked at position 7. The i max of 2 did not give 
bathochromic shifts with NaOAc, NaOAc-H,BO, or 
AICI,. 

Quantitative sugar estimation and periodate oxidation 
of the glycoside methyl ether confirmed the sugar moiety 
as a disaccharide, and that both sugars are in the pyranose 
form. The disaccharide moiety was confirmed as 
rhamnosylglucose by mild acid hydrolysis, rhamnose 
being released first, followed by glucose. Permethylation 
of the glycoside followed by hydrolysis yielded 3,4,6-tri-O- 
methyl-D-glucose and 2,3,4-tri-O-methyl-L-rhamnose. 
confirming a 1 + 2 linkage between the two sugars. A 
doublet at ci 1.32 in the ‘H NMR spectrum of2 due to the 
rhamnose methyl protons, gave further evidence for a 
1 --t 2 linkage [9, lo]. Hydrolysis of the glycoside with 
diastase liberated only rhamnose indicating the g-nature 
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of the intersugar linkage. The liberation of glucose on 
hydrolysis with almond etnulsin showed the /&nature of 
the glycosidic linkage. The compound is thus characte- 
rited as retusin 7-O-neohesperidoside (2), the first report 
of its occurrence in nature. 

Plmr mrrc~riul. The \tem bark of F’nj.wpi\ j~~/iflwrr (Hmdi: 

Kabuli kikar) WI\ collmted loc;~lly and identified by the 
Allahabud branch of the Botanical Survey of Indict. 

I.w/or~(~/i or?[i pwi//c ~/IO/I. The air-dried and powdered stem 

bark (2.75 kg) \~a e\haustiucly extracted with Me,CO (5 x 41.1 

and EtOH (5 x 4 I.). rcspecti\cly. Both extracts were coned under 

red. pres. to 150ml and 25Oml. respectively. and separateI\ 

extracted \\ ith petrol, Et .O and EtOAc. The coned Et ,O l’raction 

from EtOAc pctroi (h{; 40 601 ar yclloa needle>. ‘rhc coned 

column. The (‘,H,, CHC’I,, (I :4) eluate glelded 1. TLC on Si gel 

G. K, 0.3X ((‘,,I{,, FtOAc. 3:2. jpraj: 79 H2S0,1. which tryst. 

rrom EtOAc petrol (bp 40 60” I as yellow needles. The coned 

Et20 fraction l’rom the EtOH extract A:~S also chromatoFraphed 

on a Si z!el column The C,,H,? EtOAc (1 :I ieluatcyicldcd 2. TLC 

R, 0.37 (C’,,If,, McOfl. 1: I hpraq: 2 i% HISO,) and cr!qt. l’rom 

EtOAc petrol (bp 40 00 I as cl-t’ani cqa1ls. mp 177 (111. 

1. Found: C, 57.09: H, 4.73. CIHLZO,, require%: C. 57.14: H. 

4.76” /I ;.>J’;J”’ (nm): 26Y, 345: - 41<‘1\ 771. 399; -t AICI, HCI 

271. 397: - NnOAc 776. 353. I~j.t/ro/i \i$. 1 (0.5g) H;I\ relluxed 

\\ith HLSO, (7”,, aq. 5 ml) for 3 hr. The aplycone (Ial crystallized 

l’rom FtOAc petrol (bp 40.60 1 as crwn crystals. mp ‘727 

k-ound: C. 63.97: H. 3.Y6. Calculated for C,,H, ,O,,: C.64.00. H. 

4.00”,,. i~~:‘:“‘(nrn): 267. 367; + AIC‘I, 771. 423. t~.4lCI, HCI 

270. 42’: - NnOAc 274. 3x4 

la \ll,l/r,l / <,i/WI 1 a \\ a\; (0. I g) r-elluxed \wth 

Me,SO, ti,CO,s MclC‘O I,!- 3 hr giving ii sold i4 hlch crybt. 

liom EtO4c pett-ol (bp 40 60 ) as colourlcss prisms. mp 165 

The pet-centagc ofmethox>ls in Ii) the aslycone and (ii) it5 mcthkl 

ether. was estmiated [I I]. II) Found: OMe, 10.31. Calculated 

for C,,H,,OT .OMe: OMe, lO33”,, (ii) I-ound: OMe. 36 IO. 

Calculated l’or C‘,;H,,OL(OMc),: OMe. Xx25”,,. 

la .,lwrorc. la (0.05 ~1 nas kept with Ac20 (5 ml) and pyridine 

(7ml I at room temp. Ir,r 4X hr. The product cryst. from 

EtOAc petrol (bp 40 60 I. mp I93 Found: AC. 30.71. 

Calculated Tar C,,,H,,O,>(Ac),: Ac, 30.28 “<, [I’;. 

KMnO, ox~tltrrio!~ ol la. la (0.1 g) tias r&wed with IO”,, aq. 

KMnO, for 4hr. Anislc acid was obtained. mp I83 (lit. IX4 ), 

Cv PC v,ith an authentic wmplc !gve a single spot. R, 0.37 (II- 

BuOH wtd. uith NH,: \pray: hromophenol blue). 

:1/lw/irw /~\~lrw/rc/\ o/ la. la (0.1 g) dis\olvcd in F:tOH (25 ml) 

was relluxcd Mith 25 ‘I,, aq. KOH (IOmll for Ihlr 

(‘criorlrire o\i~iirtiot7. Methylnted 1 (0.05 g 1 n;~s treated with 

0.l M NalO, (75 ml) in aq. Et011 at room temp (25 C) l’or48 hr. 

For each mol of gl!cosidc. 2.1 mol of periodatc \<cre consumed 

nnd l.Omol or HCOOH libcratcd. 

2, Found: C. Sh.6’). H, 5.44: CLHH3Z0,a requires: C. 56.75: 11. 

S.40” I, >.i,,‘,j:” (nm): 2.57. 3 I3: i~AICI,3 158. 315: tAlCI, HCI 

257, 313: &NaOAc 257, 313: i NaOAc H,BO, 156. 313. ‘H 

N’LIR (OOMH/. CDCI,l <‘i: 1.32 (ZH. <I, J=lZHz, 

rhamnosc Mel, 4.00 (3H. S. OMel, 1.90 (IH. \, H-l ” 
rhamnosyl), 5.20 (1 H. hr. H I ” glucosyl). 3.82 (1 OH. hr. sugar 

protonsl. 7.Y4 (It-l. .\. (‘-2). 6.95 (2H. [I, .I = X.5 Hr. C-3’,5’), 7.46 

(2H. tl. ./ = S.5 H/. C-2,.6’). 7.28 (IH, tl. J = Y.OHr. C’-6). S.‘3 

(I H. [i, .I = Y.0 t lr. C-5). 

A,q/~w!rv (2~11. t.‘ound: C. 67.X; H, 4.29: -0Me. 10:X6: 

Calculated for C,,,H,,O.;: C, 67.6; H, 4.72; OMe. 10.91 “/,, 

&‘[:“(nml: 261. 308: tAlCI, 281, 322: 1 AICI, HCI 261. 308: 

A NnOAc 277. 313: +NaOAc ~H,BO,, 269. 310. 

2a l)i~,c~,rur~,. Cryst. li-om EtOAc petrol (hp -10 60”) as 

colou~-less needles. ‘mp 166 l.ound: c‘. 65, I7: H. 4.34: AC, 23.Z). 

Calculated for C,,?H,,,Oi(Ac),: C. 65.3: H. 4.38: ‘AC. 23.36”,,. 

‘H NMR (YOMHr. CDCI,I 37.Y3 (IH. \. C-2). 4.00 (3H. \. 

OMe), 6.96 (2)1. [i. J ~~ 9.0 Hz. C-3’. 5’1. 7.47 (ZH, [I. .I = 9.0 HT. 

C-2’. 6’1. 7.25 (I H. ~1. .I : 9.0 i-I/. (‘Xl. S.20 (I 1-I. il. .I = 9.0 t-l/, C‘- 

5 1. 

(0.25 $1 was heated under reflux with EtOH (75 ml) and IO “,, nq. 

KOH (4.0 m1) for 1 hr The product treqst. from 

Me,CO \leOH to lieId 3-mutho~ybenrqI-(2-hqdro~~-3.4- 

dimethoxy )phcnyl kctonc ah long wlourless needles. nip 122 ‘. 

Nhich ga\e an Intense nine-red colow wth alcoholic FeCI,. 

ground: C. 67.4: t1. 6.02: C)Mc. 30.7. (‘,&xlarcd foi C., ;H,,O,: 

C, 67.5: H. 6.00: I OMel,, 30.8 “,). Methylation ofthIs compound 

gave 4-mctho~~hcn/ql-(‘.2.1-11-l~~~~t~~~~\~ )phcn>I ketone, as glis- 

tcninp needles. mp 5-t . u Which did not fi\e poslti\e colour wth 

;LIcohoIIc FeCI,3. 

Pf~i~r~~c~lll~liflrorl of 2 trntl Ilv&g> $1.) ot l/l<, pcl~l~lurll~ior~~ri pwdwr. 

2 (OX)@) was permethylated h) rcpcatcd treatment aith MelSO, 

(lOml)and IO”,, ;I+ NaOH I IO ml) and the product hydrolyzed 

with 2 N H-SO,. PC. R,,: 0.79 and I.Ol. of hgdrc~lyaatc (II- 

BuOH EtOH HzO. 5:1 :4; spray. 4HP) corresponded to 3.4.6- 

tri-0-methyl-u-glucose and 2.3.4.tri-O-methyl-I -rhamnose. 

respccticelg. 

h’rrwnic~ h,vdvd~~i\ of 2. The glqc‘osidc (0.03 g) Jisaol\ed in 

EtOH and diastasc solution (0. I g in 25 ml) \$a\ lel’t at 40 I’~I 

4X hr. The mixture was extracted slth L:tOAc and the coned aq. 

layer gave rhamnose. R, 0.34 (II-HuOfl HOAc l-1,0. 4:l :5. 

spray: AIHP).The EtOAcextract A;~S tahcn up in EtOtI. IOml of 

cmulsin soln added and the mixture kept at 40 Tar 48 hr. l-he 

hydrolywte eaw ~lucosc ( IT. R / 0. I 8 I. 

I. 

7. 

7. 

4. 

5. 

6. 

7. 

x. 

Y. 

10. 

1 I. 
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