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Abstract-An lnvestlgatlon of Dodonaea LISCO~~ afforded a new flavonold havmg an lsoprenold side cham along with 
the seven known flavonolds 5-hydroxy-3,6,7,4’-tetramethoxyflavone, pmocembrm, santm, penduletm, 5,7,4’- 
trlhydroxy-3,6-dlmethoxyflavone, aharm and lsorhamnetm 3-rhamnosylgalactoside The structure of the new flavonold 
was elucidated as 5,7-dlhydroxy-3’-(3-hydroxymethylbutyl)-3,6,4’-~r~methoxyflavone 

INTRODUCTION 

As a part of our mvestlgatlon on Dodonaea tucosa L [ 11, 
we report here the lsolatlon of eight flavonolds mcludmg 
one new compound (3) The structural elucldatlon of the 
latter IS described. 

RESULTS AND DISCUSSION 

The chloroform fraction of the alcoholic extract of the 
aerial part of Dodonaea mcosa afforded, on chromato- 
graphic separation, 5-hydroxy-3,6,7,4’-tetramethoxy- 
flavone (I), 5,7-chhydroxyflavanone, (pmocembrm), 
5,7-dihydroxy-3,6,4’-tetramethoxyflavone (santm) (2), a 
new flavonold (3) and 5,7,4’-trlhydroxy-3’(3-hydroxy- 
methylbutyl)-3,6-dlmethoxyflavone (aharm) (4). The 
n-butanol fraction was resolved mto ethyl acetate 
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and water fractions. The ethyl acetate fraction ylelded 
5,4’-dlhydroxy-3,6,7-trlmethoxyflavone (penduletm) (5) 
and 5,7,4’-trlhydroxy-3,6-dlmethoxyflavone (6), whereas 
lsorhamnetm 3-rhamnosylgalactoslde was obtamed from 
the water fraction after repeated chromatography over SI 

gel 
Flavonold 3, M + 430, gave a posltlve Shmoda test and a 

negative Quastel test which mdlcated It to be a flavonold 
wlthout free ortho-dlhydroxyl functions Its solublhty m 
10 ‘:;, aqueous sodmm carbonate suggested the presence of 
a free hydroxyl group at C-7 In Its UV spectrum (Table 2) 
the alummmm chloride-hydrochloric acid shift of band I 
by 21 nm mdlcated the presence of a free 5-OH function 
along with 6-OR groupmg [2] The presence of an oxygen 
function at C-6 IS also corroborated by the suppressIon of 
band II for a free 7-OH [3]. Moreover, the posItion of 
band II m 3 at 272 nm was almost ldentlcal with the 
correspondmg band of the other 6-methoxy flavonolds 
Isolated from this plant This observation also suggested a 
common oxygenation pattern of rmg A m these flavo- 
nolds, 1 e at posItIons C-5-C-7 

The ‘HNMR spectrum showed a set of signals that 
could be assigned to a side cham of the type 

-CH,CH,CH: &2,0H, VIZ a 3H doublet (J = 7 Hz) 

at 6 0.91 for a methyl group located adJacent to a methme 
group, a 2H doublet (J = 7 Hz) at 3 43 due to resonance 
of -CH,OH protons attached to the same methme 
carbon, a broad multlplet at 1.55 Integrating for three 
protons assigned to -CH,-CH: part and a 2H triplet 
(J = 7 Hz) at 2 61 due to a benzyhc -CH, group This 
spectrum also revealed the presence of three methoxyl 
groups appearing as 3H smglets at 6 3 7 1,3 78 and 3 9 The 
aromatlc region had a 1 H smglet at 66.42 ascribable to 
the proton at C-8, the only unsubstltuted posltlon m rmg 
A Rmg B protons dlsplayed a 3H ABX pattern of 
sphttmg, resultmg m the appearance of an ortho-coupled 
1H doublet (J = 9 Hz) at 6 6 88, a meta-coupled 1H 
doublet (J = 3 Hz) at 7 75 and a 1H double doublet (J 
= 3 9 Hz) at 7.8 assigned to H-5’, H-2’ and H-6’, respect- 
ively These data reqmred the placement of the remammg 
substltuents, viz two methoxyl groups and one lsoprenold 
side cham at C-3, C-3’ and C-4’ 

The side cham was placed m rmg B on the basis of Its 
mass spectrum It showed losses of 73 and 72 a.m u from 
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Table 2 UV spectral data of 6-oxygenated flavonotds from Dodonaea vwcosa* t 

1 2 3 4 5 6 

MeOH 338 340 335, 300sh 350, 305sh 
275 214 212 270 

NaOMe 
- 375, 297sh, 370, 300sh 402 
275 276 272 285 

AICI, 

AlCI,-HCl 

NaOAc 

358 360, 305sh. 362, 305sh, 366, 308sh, 

287 283 216 215, 255 
356 351,305sh 356, 305sh 361, 308sh 

287 284 280 278, 252 
338 368, 305sh 370, 300sh 370, 305sh 
275 275 273 275 

NaOAc-H,BO, 338 340 342 350, 305sh 

273 273 271 272 

340 340 
212 273 
390 410, 327sh 
275 274 
367 258 
284 278 
358 355 
282 275 
388, 340sh 392, 300sh 
270 274 
340 343 
272 272 

*1 max In nm 
t All UV spectra were recorded using standard procedures [13] 

Table 3 ‘H NMR spectral data of 6-oxygenated flavonotds from Dodonaea uwosa*t 

1 2 4 5 6 

H-8 

H-2 

H-3’ 

H-5’ 

H-6’ 

o_Me 

66s 

7 94 dd 

(2, 10) 
695 dd 

(2, 10) 
695 dd 

(2, 10) 
7 94 dd 

(2, 10) 
368_.176 

3 79, 3 80 s 

641 s 

7 96 dd 

(3 5, 10) 
691 dd 

(3 5, 10) 
697 dd 

(3 5, 10) 
7 96 dd 

(3 5, 10) 
18,. 175. @!L). 4. 

-CH,CH,CH$OH - _ 

6.42 s 

7.83 d 

(2 5) 

688 d 

(9) 
772 dd 

(2 5, 9) 
27&.1.78.1 

675s 

80dd 

(2, 10) 
692 dd 

(2, 10) 
692 dd 

(2. 10) 
8 0 dd 
(2, 10) 
EV.,. 155 
395 s 

Me, 0 93, 

d (71, 
-CH,CH:, 

1 7, m, 
-CH2, 2 68, 

d (7) 
-CH,OH, 3 39, 

d (7) 

649 s 

7 94 dd 
(3.5, 10) 

693 dd 

(3 5, 10) 
693 dd 

(3 5, 10) 
7 94 dd 
(3.5, 10) 
383,. 291 E 

- 

*Spectra were recorded m Me,CO-d, Values are gtven m d-values (ppm) downfield from TMS as internal 

standard J values m Hz are gtven m parentheses 

t ‘H NMR of 3 IS given m text 

data with those reported tn the hterature [6, 131. EXPERIMENTAL 

Interestingly, the characterizations of aharin (4) 
and 5,7-dihydroxy - 3’- (3 - hydroxymethylbutyl)- 3,6/t’- 
trimethoxyflavone constitute the first report of C- 
prenylation m rmg B m the area of flavones and flavonols 
Previously, C-prenylation m rmg B has been noticed m 
flavanones, isoflavanones and isoflavones only. It is also 
noteworthy that m the family Sapmdaceae, 6-oxygenated 
flavonoids have been isolated only from the genus 
Dodonaea: 5-hydroxy-3,6,7,4’-tetramethoxyflavone from 
Dodonaea lobulata [14] and santin from Dodonaea at- 
tenuata var. heam [15] and Dodonaea vlscosa var 
angustlfoha [16]. Both of these flavonoids have also been 
isolated m the present studies. 

All mps are uncorr. IR spectra were recorded m KBr, UV 

spectra were obtained m MeOH, CC employed St gel and 

polyamide The isolation of Ravonotds was momtored by TLC 

over SI gel usmg the tollowmg sofvents (1) C&T-MeOH 

(9 5 05) (2) CHCl,-MeOH (9.5 0.5) and (3) EtOAc- 
MeOH-H,O (8 1 1). The compounds were vtsuahzed by spray- 

mg with 1 “/, certc sulphate m 2 N H,SO, Sugars were chromat- 

ographed over Whatman No 1 paper using n-BuOH satd with 

H,O. 
Extracrron and lsolarlon 14 kg of au-drted, ground aertal parts 

of Dodonaea LIXOSCI L (voucher spectmen deposrted m CDRI) 
was extracted wtth alcohol The alcohohc extract was coned 
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under red pres at CCI 50’ and resolved mto n-hexane. CHCI,, II- 

BuOH and H,O soluble fractions The n-BuOH fraction was 

further partmoned mto EtOAc and H,O The gross fractlonatton 

of the CHCI, fraction was effected over SI gel usmg n-hexdne, 

C,H, and EtOAc The C,H,-EtOAc (3 1) eludte, on turther 

chromatography over SI gel, ylelded 1, pmocembrm and 2 The 

EtOAc eluate gave 3 and 4 by repeated column and prep TLC 
ober St gel m solvent 2 

345 MS WI,: 430 (M‘, bdx pedk). 429 [M-H]‘. 415 [M 

-Me]’ 412 [M-H,O]’ 398 [M-Me-HLO]’ 387 [M 
‘. 369 [M - MeCC>-HLO]+, 3% [M-72]‘, 357 

~~~:3(11.343jM--Me-721 342[M- Me-731’ ?4O[M 

- H,O - 721 + 339 [M-H,0 731’. 207 [B,]‘. 197 [A, 

+H]‘. IX1 [A, --Me]‘, 16X [A, --CO]- 15.5 I53 [_A, 

-MeCO]-. 149. 135 [B;-771‘. 134 [HZ-731.. I25 LA, 

-MeCO-CO]‘ 107~B~-72-C0]‘,106[B,-73---C0] 

The EtOAc fraction of the n-BuOH soluble mdterlal was 

repeatedly chromatographed over SI gel and polyamide to yield a 
mtxture of 5 and 6 which were further separated by chromato- 
graphy over SI gel usmg gradtent elutton with CHCI,~~MeOH 

The H,O tractmn of the same material was chromatographed 

over St gel using EtOAc (satd wtth H,O)~ MeOH m the sequence 

of mcreasmg polarity. thn resulted m the elutton of tsorhamnetm 

3-rhamnosylgalactoslde m EtOAc (sdtd with H,O)~ MeOH 

(98 02) 
.5-Hydroxy-3,6,7.4’-tetramethoxyflavone (1) was crystdthfed 

from n-hexane-Me,CO as yellow needles, mp 176’, TLC m 
solvent 1 It was ldenttfied by UV, MSand ‘H NMR as 1 [7, 141 

(Tables 1 3) 

Pmocembrm was crystalhzed from n-hexane-Me,CO as whne 

needles, mp 201’, TLC m solvent 1 It was characterized from tts 

UV, ‘H NMR and MS data [S, 91 

3’-(3-HJ[lro*_~mr,r/il Ibur ~/)-3.5.6,7,4’-penrut~1~/~1~~~?Jfc~~ one (R) 

TLC m sol\cnt 2 IR r Lt!:“cm ’ 3400, 3000. 2920, 1625. 1600 

dnd 1248. ‘H NMR (60 MHz. CC?,) ho91 (3H I/. J = 7 H/ 

Me). 1 50 (3H, m, CH 2 CH < ), 2 57 (2H. I. J = 7 Hz benzyhc 
protons),3 4(?H.(/.J = 7 Hr. CHLOH).3 70(6H.< 2 x OMe). 

37X13H.r. OMe) 651 (1H >,H-R) 572(lH <(,.I = 1Otlz.H 
5’) 766 (IH, tl .I = 3 HZ H-2’). 7 73 (IH. dd.J = 3. 10 Hz. H-6’). 

MS m:: 458 [_M]‘, 457 [M-H]., 443 [M--Me]‘. 440 [M 

-H,O]’ 439 [M-H20- H]’ 475 [M-Me-H,O]’ 415 

[M - MeCO] ’ 397 [M-MeCO-H,O]‘. 386 [M--72]‘. 
3Y5[M-731’ 371 [M--Me-77]* 37O[M -Me-731 .231 

[B,]‘,211 [A,+H]‘,196[A, -Ii-Me]’ 195[A,-Me]‘, 

167[A,-MeCO]‘. 149[B,-721 . 148[B,-731’ 139[A, 

-MeCO-CO] 134[BZ-7?- Me]‘, 133 [B,--73 -- Me] ’ 
121 [Hz-72.-CO] . 120 [B,- 733CO]‘, 106 [BL~-7-! 

-MeCO]’ 105 [B,~~:.3-~MeCO]- 

Santm (2) was also crystalhzed from n-hexane-Me,CO, mp 

163 , TLC m solvent 1 On the basts of UV, ‘H NMR, MS and 
solubrhty m lo”,, aq Na,CO, tts structure was estabhshed as 2 

[lo, 151 (Tables l-3) 

Penduletm (5) was crystallized from Me&O, mp 212-214”, 

TLC m solvent 2 Its UV, ‘H NMR and MS data (Tables 1 3) 
were m agreement wnh those of 5 [l l] 

5,7,4’-Trlhydroxy-3,6-dtmethoxyflavone (6) was obtamed as 
dark yellow crystals mp 217”, TLC m solvent 2 It was ldenttcal 

with 6 (UV. MS and ‘H NMR, Tables l-3) [12] 
Jsorhdmnetm 3-rhamnosylgalactoslde was crystalhzed from 

CHCI, MeOH. mp 187., TLC m solvent 3 It was hydrolysed 

wtth 2 N HCI at loo’ for 4 hr and the aglycone ldentlfied by tts 

spectral datd [13] and sugars by PC The UV, ‘H NMR and MS 

data of the glycostde were tdenttcal with those reported m the ht 
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