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Abstract-A re-exammatlon of the aerial parts of the plant Atalantta racemosa led to the lsolatlon of two new 
pyranoflavones, namely atalantoflavone [8,8-dimethyl-S-hydroxy-2-(4’-hydroxyphenyl)-4H,8H-benzo-( 1,2-b: 3, 4-b’) 
dipyran-4-one] and racemoflavone [8,8-dimethyl-5-hydroxy-2-(4’-hydroxy-3’-methoxyphenyl)-4H,8H-benzo (1,2- 
b.3,4-6’) dlpyran-4-one]. The structures have been confirmed by the synthesis of methyl ethers of atalantoflavone and 
racemoflavone. Besides the pyranoflavones, seven biogenetically related coumarm derivatives namely, xanthyletm, 
luvangetm, recemosm, xanthotoxin, umbelhferone, rutarin, rutaretm and a triterpene, frledehn have been Isolated. 

INTRODUCTION 

Whilst screenmg plants for blologlcal actlvltles, the aerial 
parts of Atulantm racemosa (N. 0 Rutaceae) were found to 
possess msect antlfeedant activity Therefore a detailed 
phytochemical Investigation of A racemosa was under- 
taken. Josh1 et al have reported the occurrence of xan- 
thyletm (l), racemosm (3) and xanthotoxm (4) m this 
plant [l] In addition to these compounds, we have 
Isolated fnedehn, luvangetm (2), umbelhferone (5), rutarin 
(7) and rutaretm (6) Rutaretin and its glucoslde rutarin, 
both of which contain the blogenetlcally significant n- 
hydroxylsopropyldihydrofuran moiety, have been isola- 
ted for the first time from this genus. The charactensatlon 
and synthesis of two new pyranoflavones for which we 
propose the names atalantoflavone (8) and racemoflav- 
one (11) are described here [2]. 

RESULTS AND DISCUSSION 

The petrol extract of the leaves of A. racemosa was 
found to contam a terpene, friedehn and four coumarins 
Identified as xanthyletm (I), luvangetm (2), racemosm (3) 
and xanthotoxm (4) [l, 31 The linear structure 3 for 
racemosin as proposed by Josh1 et al. [l] and Murray et 
al [4] has been further supported by NOESY expen- 
ment. The methanol extract gave three crystalline com- 
pounds which were identified as umbelhferone (5), rutarm 
(7) (major constituent) and rutaretin (6), the aglycon of 
rutarin (7). The co-occurence of umbelliferone (S), tl- 
hydroxylsopropyldlhydrofuranocoumarms (6 and 7), 2,2- 
dimethylpyranocoumarms (l-3) and furanocoumarin (4) 
presents interesting biogenetic inter-reIationshlp [S]. 

The chloroform extract gave two new pyranoflavones 
which were designated as atalantoflavone (8) and race- 
moflavone (I 1) 

Atalantoflavone (8) has a molecular formula 
CZoHl,O, ([Ml’ m/z 336). Its flavonold nature is indi- 
cated from the colour reactions and UV spectral data. It 
forms a dlacetate (9) and dlmethyl ether (10) indicating 

the presence of two hydroxyl groups. On the basis of the 
UV spectral data, the hydroxyl groups can be placed at 
positions 5 and 4’ [6]. The ‘H NMR spectra of 8 shows a 
singlet (6H) at 6 1.49 and two doublets (1H) at 6 5.78 and 
6 94 (J = 10 Hz), suggesting the presence of 2,2-dlmethyl- 
chromene moiety. Doublets (2H) at 6 7 01 and 8 01 (J 
= 9 6 Hz) can be assigned to protons at the 3’,5’ and 2’,6 
posmons . A singlet at 6 6.70 1s assigned to the proton at 
the 3 posltion [6]. Thus the remammg singlet at 6 6.19 
must be due to the isolated proton on ring A. Based on 
these data two structures 8 and 13 are possible for 
atalantoflavone. The downfield shift of the aromatic 
proton on acetylatlon and methylatlon suggest the pres- 
ence of the hydroxyl group adJacent to it. These results 
can only be explained on the basis of angular structure 8 
[7]. Also, the alternate structure, 13, has been assigned to 
caprochromene whose physical and chemical data are 
different from those of atalantoflavone [S]. 

Unequivocal proof to the structure 8 has been provided 
by synthesis of the dimethyl ether 10 of atalantoflavone. 
Isoevodlonol (14), prepared by the known method [9], 
was amsoylated using amsoyl chloride-pyndine. The 
anisoyl ester 15 then underwent a Baker-Venkatraman 
transformation (KOH-pyridine) to the dlketone 16 which 
was cychzed to. compound 10 by PTS-benzene. The 
synthetic dimethyl ether was identical in all respects with 
the dimethyl ether obtained by ultrasonic irradiation of a 
mixture of atalantoflavone, Me,SO, and K&O, m 
acetone (Scheme 1). 

Racemoflavone (11) was obtained m very small amount 
(0.0007%). It has a molecular formula CZIHlsOs, and Its 
UV and IR spectra and colour reactions show close 
similarities with those of atalantoflavone. It forms the 
dimethyl ether 12 suggesting the presence of two hydroxyl 
groups The hydroxyl groups are placed at 5 and 4’ on the 
basis of the UV shift data [6]. The presence of a 2,2- 
dimethyl chromene moiety is indicated from the 
‘H NMR data. A singlet (3H) at 64.00 indicated the 
presence of a methoxyl group. Doublets (1H) at 6 7 65 and 
7.03 (5=8 Hz) and a broad singlet (1H) at 67.61 
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(lH,s,H-6),674(1H,s,H_3),691(1H,d,J= lOHz,H-IO),703 

(lH,d,J=8Hz,H-5’),761(1H,hrs,H-2’),765(1H,d,J=8Hz, 

H-6’) MS m/z (rel mt ) 366 [M]+ (21), 352 (20), 351 [M-Me]+ 

(100),338[M-C0]+(15),323[M-MeCO]’(4),203(RDAof 

[M-Me]+ (17), 175 (7), 148 (3) 
Racemoffaaone dlmethyl ether (12) Methylatlon of racemoflav- 

one was carried out m the same way as described for 8 Pale 

yellow crystals, mp 194-196’ UV nz:y” nm (log t) 238,274,329 

(4.54, 4 48, 4 27) IR v $f: cm - ’ 2940, 2880, 1660, 1610, 1580, 

1525, 1370, 1355, 1140, 1130,840 ‘H NMR (CDCI,, 500 MHz) 

6 1 52 (6H, s, yem dImethy& 3 97 (6H, s 2xOMe), 3 98 (3H, s, 

OMe),563(1H,d,J=10Hz,H-9),6.34(1H,s,H-6),660(lH,~, 

H-3), 6 83 (lH, d, J = 10 Hz, H-IO). 6 98 (lH, d, J = 8 5 Hz, H-5’), 

7 32 (lH, hr 7, H-2’), 7 51 (lH, d, J = 8 5 Hz, H-6’) MS m,‘z (rel 

mt) 394 [M]’ (66), 380(29), 379 [M-Me]+ (lo), 364(64). 351 

[M-MeCO]+ (3), 217 (RDA of [M-Me]+ (58), 189 (4) 

Synthesis of racemoflacone &methyl ether (12) (a) 1,3-&0x0- 
1-(5-hydroxy-7-methoxy-2,2-dlmethyl-2H-l-benzop~ran-6-y1)-3- 

(3’,4’-dzmethoxyphenyI)-propane (17) A mixture of Isoevodlonol 

(14) (50 mg, 0 2 mM) m THF (2 ml) and hthmm dnsopro- 
pylamlde (0 5 mM, from dnsopropylamme and n-butylhthmm) 

m THF 1s stlrred at - 25’ for I hr and then cooled to - 78” and a 

soln of freshly dust veralroyl chloride (60 mg, 0 3 mM) m THF 

added The mixture, which turned yellow within 5 mm, was 

stlrred for 2 5 hr at -78’ and then allowed to warm to room 

temp and set aside overmght It was then diluted with EtOAc 

(10 ml) and acdlfied with dilute HCl. The orgamc layer was dried 

(Na,SO,) and the solvent removed under red pres The residue 

obtamed on purification by prep TLC (CHCI,) gave compound 

17 (yield 55 mg, 66 3%) Yellow crystals from hexane-Me&O, 

mp 179-181’ UV i.$$ nm (log E) 228,275,299,385 (4 39,4 56, 
431,408) IRvK,::cm- ’ 3440 (br), 2990.2950.2850. 1690, 1650, 
1625, 1610. 1580, 1520, 1370, 1335, 1160. 1150, 1125, 840 

‘H NMR (CDCl,, 500 MHz) 6 1 43 (6H, s, yem dlmethyl), 3 49 

(3H, F, OMe), 3 95 (3H, 7, OMe), 3.96 (3H, s, OMe), 4 51 (2H, s, 

- CO-CH,-CO-), 5 45 (1 H, d, J = 10 Hz, H-3), 5 80 (1 H, P, H-8), 

6 65 (1 H, d, J = 10 Hz, H-4). 6 92 (1 H, d, J = 8 Hz, H-5’), 7 55 (1 H, 

br s, H-2’) 756 (IH, d, J=SHz, H-6’), 1393 (1H. s, -OH 
chelated phenohc) 

Racemofiauone drmerhyl ether (12) Compound 17 (50 mg, 
0 12 mM) m dry C,H, (4 ml), contammg PTS (1 mg) was re- 

fluxed for 3 5 hr (momtored by TLC) The reactlon was worked- 

up as above Compound 12 was crystalhzed from 

hexane-Me,CO (yield 38 mg, 76”/(l) The synthetic dimethyl 

ether was ldentlcal m all respects (TLC. mp, mmp. IR, UV. 

‘H NMR and MS) with the natural dimethyl ether 12 
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