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Abstract-In addltlon to sltosterol glucoslde and galhc acid, two new flavone glycosldes have been Isolated from 
Eugenza kurztz (aenal parts) and characterized as 3-C-methylaplgenm 5-0-rhamnoslde aad 3-C-methylluteohn 5-0- 
rhamnoslde by spectral analysis and chermcal conversion 7,4’-Dlmethyl-3-C-methylaplgemn and 7,3’,4’-tnmethyl-3-C- 
methylluteolm were synthesized by modified Baker-Venkataraman transformations and compared with the methyl 
ethers of the natural aglycones 

INTRODUCTION 

Eugentn kurzu Duthle (syn E ceras~~oru Km-z) an 
evergreen tree growing m the eastern Himalayas, Assam 
and Andman has not been previously chemically m- 
vestlgated A 90 % ethanohc extract of the aerial part of 
the plant collected from Andhra Pradesh showed promis- 
mg antlhypertenslve actlvlty The extract was further 
partitioned mto benzene, ethyl acetate, n-butanol and 
water soluble fractions Chromatography of the ethyl 
acetate fraction yielded two new &one glycosides whose 
structural elucldatlon IS dealt with m the present 
communication 

RESULTS AND DISCUSSION 

Compound 1, mp ZlO”, C,,HZ20, (M+,430) re- 
sponded to Flegel’s and Shmoda tests suggesting It to be a 
hydroxyflavone glycoslde Its IR spectrum displayed 
strong absorption bands v-cm-’ 3500 (OH), 1665 
(C = 0) and the usual bands for a benzenold system The 
UV spectrum of the glycoslde had a more pronounced band 
I 315 nm than the band II 260 nm. There was no change 
in the UV maxima on addmon of ahunmmm chlonde 
and alummmm chloride - hydrochloric acid which ehm- 
mated the posslblhty of an o-dlhydroxy or free hydroxy 
groups at C-5 and C-3 The hydroxy groups at C-4’ and C- 
7 were confirmed by observmg bathochromlc shifts with 
sodium methoxlde of 50 and 1Onm m bands I and II, 
respectively [l] 

The glycoslde on acetylatlon formed a crystalhne penta- 
acetate 3, mp 130” which had a sharp doublet at 6 0 8 (J 
= 6 0 Hz), a dlstmgmshmg feature for the rhamnosyl 
methyl together with another doublet for H-l” at 4 42 (J 
= 2 OHz) and other sugar protons which resonated 
between 4.6 and 5 1 A singlet at S 1 8 integrated for one 
methyl group while the five acetyl singlets appeared at 
184,188,2 08,2 20 and 2 28 There were resonanas for 
aromatic protons at S 6 96 and 7 15 (J = 2 5 Hz) m the AB 

l CDRI commumcatlon No 3056 
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1 R1 = R, = & = H, Rs = Rha 
2 RI = % = H, R, = OH, R, = Rha 
3 R1 = R., = AC, R, = H, R, = Rha(Ac), 
4 R1 = R2 = RJ = R4 = H 
5 R1 = Rs = R., = AC, R2 = H 
6 R1 = & = Me, Rs = R2 = H 
7 R1 = R., = AC, R, = OAc, Rs = Rha(Ac)a 
8 R, = R, = & = H, Rz = OH 
9 RI = R, = % = AC, R2 = OAc 

10 R1 = & = Me, R, = OMe, R, = H 
11 R, =Me,R, =R3 =& =H 
12 RI = Me, R, = OMe, R3 = R4 = H 

system and at 7 5, 7 8 (J = 10 0 Hz) m the A,B2 system 
mdrcatmg the psubstltutlon m rmg B and dlsubstltutlon 
m rmg A [2] 

Acid hydrolysis of 1 yielded rhamnose (PC) and an 
aglycone 4, mp 215”, C16H110s (M+284) which had 
hydroxyl and chelated carbonyl functlonahtles at IR v_ 
cm-’ 3450 and 1645, respectively Its UV spectrum had 
Iz”nm 265, 295 and 330 A bathochromlc shift of 
45 nm with alummmm chloride and alummmm 
chlondc-hydrochloric acid suggested the presence of a 
free hydroxy at C-5 m the aglycone The other shifts with 
different dlagnostlc reagents were sundar to those ob- 
served for the parent glycoslde The aglycone formed a 
tnacetate 5, mp 170” whose ‘H NMR spectrum showed a 
signal for a methyl group at 6 18, and for three MeCO 
groups at 2 33,2 36 and 2 47 Aromatic protons of nng A 
appeared at 8651, 674 (2H,dd,J =25Hz) and nng B 
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protons at 7 45, 7 75 (4H, dd, J = 10 0 Hz) These data acetate-boric acid reagent A bathochromlc shift of 11 nm 
thus confirmed the three free hydroxyl functions m the m band II with fused sodmm acetate indicated a free 
aglycone Compound 4 gave a dlmethyl ether (a), mp 200” hydroxyl group at C-7 m 2 
having IR bands at v, cm- ’ 3415 (OH), 1640 (C =0) Acid hydrolysis of 2 yielded rhamnose (PC) and an 
and 1590,830 and 780 (aromatlc) Its ‘H NMR spectrum aglycone, 8, mp 210” The UV spectrum with different 
had a sharp singlet at 6 1 8 for a methyl function, singlets shift reagents was slmllar to that of luteohn The aglycone 
at 3 8, 4 0 for two methoxyls, 6 5, 7 5 A,B2 system and formed a tetra-acetate, 9, mp 180”, Cz4H2,,01,, (M+ 342) 
6 45, 6 17 AB system for aromatic protons and a tnmethyl ether, IO, mp 205” with dlazomethane All 

This proved the structure of the aglycone as 5,7,4’- the data showed that 2 had a similar structure to 1 but 
tnhydroxy-3-methylflavone (4), which received further with an additional hydroxy group at C-3’ m the B rmg 
support from its mass fragmentation pattern The mass Thus, the second glycoslde was Identified as 7, 3’, 4’- 
spectrum had Ion peaks at m/z (rel mt ) 284 [Ml+ (30), tnhydroxy-3-C-methylflavone 5-0-rhamnoslde or 3-C- 
283 (60), 282 (21 l), 121 (21) and the retro-Duels-Alder methylluteolm 5-0-rhamnonde (2) 
fission gave rise to ion peaks at m/z 152 (34 3), 132 (15 3) Tha IS the first report of flavone glycosldes having a C-3 
and 93 (14) [3], thus confirming the posltlon of the methyl methyl function from a natural source However, the 
at C-3 m the molecule (Scheme 1) synthesis of flavones with C-3 methyl functions are 
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Scheme 1 J 
The second compound (2) mp 225” analysed for 

Cz2Hz2010 (M+,446) and responded to the colour 
reactions for flavone glycoslde The UV Ig$‘Hnm 329, 
292sh, 260 showed no change with alummmm 
chloride-hydrochlonc acid mdlcatmg the absence of free 
hydroxyls at C-5 or C-3 The presence of an ortho- 
dlhydroxy group m the rmg B was confirmed by a 
bathochromtc shift of 21 nm m band I with sodmm 

reported m the literature [46] The structures were 
confirmed by the synthesis of the methyl ethers of the 
aglycones by modified Baker-Venkataraman transform- 
ation [4] Condensation of phloroproplophenone with 
amslc anhydride and veratroyl chloride m the presence of 
potassium carbonate m acetone afforded 4’-methoxy-5,7- 
dlhydroxy-3-C-methylflavone (11) and 3’,4’-dlmethoxy- 
5,7-dlhydroxy-3-C-methylflavone (12), respectively 
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Methylatton of 11 and 12 with dtazomethane afforded Acetate of 3-C-methylluteohn (9) Mp 180” IR v= cm-’ 
7,4’-dimethyl-3-C-methylaplgenm and 7,3’, 4’-trtmethyl- 1770, 1750 (ester) ‘H NMR (CDQ) 6 1 8 (3H, s,&), 2 28 (6H, 
3-C-methylluteohn analogous to 6 and 10 (mp, mmp, 
TLC, ‘H NMR, MS) obtained from aglycones isolated 

s, 2CO&), 2 35 and 2 47 (6H, each s, 2CO&), 6 5 and 6 65 (2E, 
dd, J = 2 5 Hz), 7 1 (lH, d, J = 100Hz) and 7 93 (2H, dd, J 

and characterized = 100and 25Hz) 

EXPERIMENTAL 

Uncorr capillary mps are reported IR, UV and 60 MHz ‘H 
NMR spectra were taken m KBr, MeOH and CDCI, (unless 
otherwlse stated) with TMS as an mt standard The TLC was 
performed on S1 gel G plates and flavones vlsuallzed by cerlc 
sulphate spray The known compounds were ldentlfied by 
comparmg the mp, mmp, IR spectrum and by co-TLC with those 
of authentic samples 

Methyl ether of 3-C-methylluteolm The aglycone on methy- 
latlon with dauomethane gave 10, mp 205” IR vgicrn- 1 1640, 
1610 (flavone) ‘H NMR S 18 (3H, s, && ), 3 88 (6H, s, 20&), 
395(3H,s,0*),577and609(2H,dd,J=25Hz),68(1H,d,J 
= 10 0 Hz) and 7 5 (2H, dd, J = 10 0 and 2 5 Hz) MS m/z 342 

WI+ 

The air-dned plant material [E kurzu (aenal part, lOkg)] 
collected from Mannanur (Andhra Pradesh), voucher specimen 
preserved m CDRI, was extracted with 90 % EtOH The EtOH 
extract was then fractionated with C,H, and EtOAc, respectively 
The EtOAc extract (50g) was chromatographed over Sl gel 
(1 5 kg) Fractions eluted with CHCl,-MeOH (4 1) gave a residue 
(5 5 g) containing substances 1 and 2 with streakmg material 
This residue was filtered through a polyamide column Elutlon 
with H,O satd EtOAc-MeOH (19 1) gave a yellow residue 
(135g) contammg both compounds Both 1 and 2 were finally 
punfied by TLC EtOAc-MeOH-H,O, 8 1 1, R, 0 4 and 0 3, 
respectively) 

Synthesis of4’-methoxy-5,7-dthydroxy-3-C-methylflavone (11) 
A mrxture of phloroproplophenone (500mg) (prepared from 
phloroglucmol, proplomtrrle In the presence of ZnCl, by passing 
dry HCI gas) [7] and amslc anhydnde (3 eq) m dry Me&O 
(30ml) m the presence of dry K,COJ (3 Og) was refluxed for 
15 hr The Me,CO was removed under vacuum and residue 
dissolved m H,O The soln was neutrahzed with cold dd HCl and 
extracted with EtOAc The EtOAc layer was washed, dned and 
coned The residue was chromatographed over SI gel Elutlon 
with C,H,-EtOAc (5 l)afforded 11(3OOmg), mp 226” (Me,CO) 
IR v&f: cm-’ 3500 (OH), 1660 (C=O), 1610, 1500, 850 
(aromatlc) ‘H NMR (DMSO-I,) 6 1 98 (s, &), 3 77 (s, OE), 
6 15 and 6 29 (2H, dd, J = 3 0 Hz), 6 85 and 7 86 (4H, dd, J 
= 10OHz) MS m/z (rel mt ) 298 [M]’ (404), 297 (602), 153 
(10 9), 152 (88 4), 147 (6 8), 135 (100) and 107 (11 7) 

Substance 1 Crystalhzed from MeOH, mp 210” Found C, 
6180, H, 5 18 CZIH,,O, requires C, 61 39, H, 5 11% 

Acetate of 1 Acetylatlon of 1 with C,H,N-Ac,O at room 
temp ylelded a crude VISCOUS mass Chromatography of the 
product gave a pure acetate, 3, mp 130” IR VE cm-’ 1770 
(ester) Found C, 60 18, H, 5 15 C,,H,,O,, requires C, 6000, H, 

50% 
Hydrolysis of 1 Substance 1 (1OOmg) m 2 ml EtOH on 

hydrolysis with 6 % HCl(20 ml) afforded the aglycone 4, mp 215” 
‘H NMR (DMSO-ds) 6185 (s,& ), 6 25, 6 5 (2H, dd, J 
=25Hz),695,813(4H,dd,.f=lOOHz) Found C,6412,H, 
404 C,,H,*O, requires C, 6404, H, 422% 

Synthesis of 3’, 4’-drmethoxy-5,7-dlhydroxy-3-C-methylflavone 
(12) Phloroproplonphenone (5OOmg), veratroyl chloride (2 Og), 
KzCO, (3 Og) m dry Me,CO (30ml) were refluxed for 30 hr 
After work-up the residue obtained was chromatographed over 
Sl gel Elutlon with CHCl,-Me,CO (95 5) afforded 12 (270 mg), 
mp 250” (Me&O) IR v$$cm- ’ 3020 (OH), 1630 (C = 0), 1605, 
1580,1500,850 and 830 (aromatic) ‘H NMR (DMSO-d,) 519 
(s, Me), 3 78,3 82 (s, 2 OK), 6 16 and 6 29 (2H, dd, J = 3 0 Hz), 
635 (lH, d, J = lOOHz), 7 52 (2H, t, J = lOOand 2 5Hz) MS 
m/z (rel mt ) 328 [Ml+ (86 7), 327 (lOO), 313 (18 8), 297 (21 2), 153 
(7 3), 150 (140) and 121 (8 7) 

Acetate of 3Gmethylapgenm (5) Mp 170” IR VEX cm-’ 
1745 (ester) Found C, 64 0, H,4 10 CZ2H,s0s requlresC,64 39, 
H, 439% 

Methylatlon of11 and 12 50mg of each were methylated with 
ethereal CHIN, at 0” for 12 hr Removal of Et,0 afforded 4’, 7- 
dlmethyl-3-C-methylaptgenm (6) and 3’,4’,7-trimethyl-3-C- 
methylluteolm (10) 

Methyl ether of3-C-methylapgenrn (6) 3-Methylaplgenm was 
methylated with ethereal CHIN,, mp 200” Found C, 68 99, H, 
5 0 C,sH,,Os reqtures C, 69 23, H, 5 12% 

Substance 2 Crystalhzed from MeOH, mp 225” IR v,!$!i cm- 1 
1665 (carbonyl) Found C, 59 02, H, 4 80 C2ZH22010 reqmres C, 
5918,H,401% 

The hydrolysate was neutrahzed with BaC03, filtered and 
coned The sugar was ldentlfied as rhamnose with an authentic 
sample through PC using Whatman No 1 paper, n- 
BuOH-HOAc-H,O (4 1 5) as solvent, and amhne phthalate as 
spraymg reagent 

Acetate of 2 Mp 150” IR vgi cm-’ 1770, 1750 (ester) ‘H 
NMR 6083(3H,d,&,J=6OHz),18(3H,s,&),19,198, 
2 1 (9H, s, 3 OCO&), 2 2 (6H, s, 2OCOMe), 2 35 (3H, s, 
OCOIv&), 4 8-5 3 (4H, m), 5 7 (lH, d, J = 2 0 Hz), 6 5, 6 65 
(2H,dd, J = 25Hz), 73 (lH,d, J = lOOHz), 77 (2H,dd,J 
= 10 Oand 2 5 Hz) Found C, 58 40; H, 3 63 C3.,H2*Oi6 requnes 
C, 5845, H, 358% 
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