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Abstmct-The total synthesis of wightin and cchioidinin, is reported. 

THERE has been considerable controversy about the natural occurrence of 2’-substituted 
flavones. Lotoflavin was claimed to be a member of this group,’ but later shown to be 
a mixture of quercetin and kaempferol. a Zapotin and zapotinin isolated from 
Casimiroa eduhs Llave et Lexs*’ were assigned the structures 2’,5,6,74etramethoxy- 
flavone and 5-hydroxy-2’,6,74rimethoxydavone resp.’ Unambiguous syntheses of both 
flavoncs demonstrated however, that the natural products can not be represented by 
their formulae.8d 

Recently two 2’-substituted flavones, wightin (Ia) and echioidinin (Ha)* have been 
isolated from An&ographis wightiana Am. ex. Neesg 

Me6 
Ia: R--‘-H 
Ib: R = R’ - Me 
Ic: R - R’ = Et 
Id: R = Me; R’, = H 

Ila: R - R’ = H 
Ilb: R = Me; R’ = Ben@ 
11~: R = Me; R’- OH 

The oxygenation pattern of wightin (Ia) was proved by identification of its dimethyl 
ether with the already known 2’,3’,5,7,8-pentamethoxytIavonc11 (Ib); the position of 
the hydroxyls was demonstrated by alkaline degradation of both the parent compound 
and its diethyl ether (Ic) and by the synthesis of wightin diethyl ether.g 

l Jkhioidinin-2’-glucoside, cchioidin is a constituent of the closely related AndrogrcrphLr cchioides 
NC&” 

1 W. R. Dunsun and T. A. Hem-y. J’roc. Roy. &x. 68,374 (1901). 
b M. L. Dcporto, K. M. Gallagher, I. E. Gowan, A. C. Hughes, E. M. Philbin, T. Swain and T. S. 

Wbeekr. J. Chem. Six. 4249 (1955); ’ W. B. Wlu&y, 1. Chem. SM. 1833 (19S7). 
’ F. A. Kincl, J. Romo, G. Roscnkranz and P. Sondhcimer. J. Ckm. Sot. 4163 (19%). 
’ F. A. Kincl, J. Iriartq G. Roscnkranz and F. Sondheimcr, 1. Chem. Sot. 4170 (1956). 
’ F. Sandhcimer and A. Meiseb, Terrahcdron 9, 139 (1960). 
l L. Farkas and M. Nbgrkli, Ckm. Err. 96,164 (l%S). 
’ V. V. S. Murti. P. V. Raman and T. R. S&adri, Cm. Sci. 34.398 (1965). 
’ B. R. Pai, P. S. Subramakn, and V. Subnman& Tetrakiron 21,3573 (1965). 
* T. R. Govindichari, P. C. Parthasruathy. B. R. Fai and P. Suw Tetruhdrua 21.3237 (1965) 

I0 T. R. Govindichrri, P. C. -thy, B. R. Fai and P. S. Submmankn. Termkokon 21.2633 
(lW5). 

I1 A. Arcoleo. A. Bcllinio. C. Casinovi and P. Venturclk, AM. Chin. Ronm II,75 (1957). 
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The constitution of echioidinin (Ha) has been elucidated by the analysis of its 
spectra, as well as by an unambigous synthesis via the chalcone route.iO 

The unique 2’,3’-oxygenation pattern in the R-riog of wightin and our interest in 
2’-substituted flavones,d prompted the synthesis of both wightin and echioidioin. 

The acid chloride of 2-methoxy-3-p-toluenesulphonyloxybenzoic acid (III)1* 
reacted with 2-hydroxy-3,4,6-trimethoxyacetophenonc,14 to give 2-(2-methoxy-3-p- 
toluenesulphonyloxybnzoyloxy>3,4,6_trimethoxya~tophenone (IV). Rearrangement 

COOH MC0 
I OMC COMC 

III: R = -SO,C,H,CH, IV 

of IV and climinatioo of the blocking group was performed in one stepls and gave rise 
directly to 2,3’-dihydroxy-2’,3,4,6-tctramcthoxy-dibcnzoylmethane (V). Acid catalysed 
cyclizatioo of V to 3’-hydroxy -2’,5,7&tetramethoxyflavone (Id) and selective de- 
mcthylation completed the synthesis of 3’,5-dihydroxy-2’,7&trimethoxyflavone (Ia), 
identical in every respect with natural wightin. 

The synthesis of echioidinin (Ha) was similar. Acylation of 2-hydroxy-4,6-di- 
mcthoxyacetophenonc l4 afforded 2-(2-benzyloxybenzoyl)-4,6dimcthoxyacetophcnone. 

MC0 MC0 
co 

l\,., -\_ 
I co 

/’ ‘i 
Me0 OH /A/ \ OR 

Cl{* 1 

,/U“oH ho ,_ 

/ 

/f’, \ 
Me0 I > 

I/ ‘1 CH, I 

,,,/*\OH LO- (,-’ 

MC0 
‘,\/ . 

0 w’ -_ 

V VI: R Bcnzyl 

This was rearranged” to 2’-benLyloxy-2-hydroxy-oxy-4,6dimethoxydibcnzoylmethaoe 
(VI) aod cyclized to 2’-benzyloxy-5.7dimethoxyflavone (IIb). Debenzylation and 
partial demethylation of IIb to echioidinin (Ha) was accomplished in one step. 

EXPERIMENTAL 

2-(2-Merlroxy-3-prol~~sulphonyloxy~~oyloxy)-3.4.6rrinurhoxyace~ophenne (IV). 2-mcthoxy- 
3-ptolucncsulphonyloxybcnxoyl chloride” and 2-hydroxy-3,4,Ctrimethoxy-aatophenon” (7 g) was 
heated in dry pyridim (35 ml) for 15 min at 110”. The reaction mixture. was poured into dil. HCl. 
when a sticky oil scpara~cd. This was crystallized from aqueous Me011 and MCOH giving IV (4.1 g) 
as colorless nadlcs of m.p. 11 l-113”. (Found: C 59.07; H Sm. C,,HwO,,S; (530.6) rquircs: 

- C 58.89; H494%.) 
2.3’-Dihydroxy-2’,3,4,6rcrronurhoxydiknzoylmethane (v). Compound IV (3.5 g) was stirred in 

dry pyridine (30 ml) with powdered KOH (3 g) at 50’ for 3 hr. The rcsuhing susspwion was poured 

** F. E. King, J. H. Gilks and M. W. Partridge. /. Chem. SOC. 4206 (1955). 
i’ G. A. Edward, W. H. Pcrkin and F. W. Stoyle. 1. Chm. Sot. 127, 195 (1925). 
I’ W. Raker, /. Chem. Sot. 662 (1941). 
lb W. Raker, /. Chem. Sot. 1381 (1933); K. Vcnkatamman and H. S. Mahal, Ibid. 1767 (1934). 
” V. D. N. !Sastri and T. R. Seshadri, Proc. Indian Accld. Sci. 23A, 261 (1946). 
i’ A. Oliviero and E. Lugli, Guzs. Chim. Iraf. 78, 16 (1948). 
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into 213% aqueous AcOH (300 ml). the ppt rcuydhd from MeOH giving V (2.1 g). as bright 
yellow nadka, m.p. 146148”. It giv*l a dark grxzn colour with mUbanolk FCC],. zr: 293. 
367 m/l,(log 448.4~57). (Found: C 6095; H 5.76. C&.0,; (376.4) requires: C 60-63; H 5*36x.) 

3’-Hy&0x~L2’,5,7,8_rcrrMurhoxy~~ (Id). A mixture of V, (1.5 g). fused AcONa (2.5 g> and 
AcOH (30 ml) was rctluxcd for 4 hr. The white solid, which preeipitatcd on dilution with water (1.1 g) 
was raxystallixed from McOH as colorkss nacdles of Id, m.p. 237-239”. e.” 268. 325 w (log 
440,4.09). (Found: C 63.95; H 560. C,,H,,O, (358.3) requires: C 6368 H XX%.) 

3’,~DDihydioxy_2’,7,&frinwllroxy~~ (wightin) (Ia). A mixture of Id (@26g), anhyd AICI, 
(05 g) and McCN (10 ml) was rctluxcd for 3 hr. After removing the solvem in tvrc~ the compkx was 
decomposed by with 1: 1 HCI on the steam bath. The resulting yellow ppt was filtered off, washed 
thoroughly with water and recrystalli~ from Me-OH giving rise to pure wightin (Ia, 0.20 g) as yellow 
needles, m.p. 187-189” (lit.’ 188-189”. mixed m.p. with natural wightin 187-189”). It gives a gram 
colour with methanolic FcCI,.~‘&~ 273, 338 rnp (10 g 4.38. 3.84). ~~xE-xU)” 269, 370 mlr (IO g 
4.40 3.86). ~~XE-A*ci~ 292. 322, 403 rnp (IO g 4.38.4.08. 3.79). Lit.* iiy: 275. 33&34O rnp (10 g 
4.39: 3.86) RtyXn-“Ua’ 270. 370. rnp (IO g 4.41. 3.87). i<~Xa-rici* 29G295, 330, 400 rnp (10 g 440. 
4.10. 3.81). (I+und C 62.58; H 466. C,,H,,O, (344.3) requires: C 62.79; H 468?/,.) 

Dkzcerure. Acctylation of synthetic wightin (@I 5 g) (Ac,&AcONa) afforded 3’.5-diacetoxy-2’.7,8- 
trimcthoxyflavonc m colorless needles of m.p. 158-160” (McOH). (Lit.’ 159-160”). (Found: C 
61.28; H 450. (&H,O, (428.4) requires: C 6168 H 4.71”//..) 

Dierhyferher. Ethylation of synthetic wightin (0.1s g) with diethylsulphatc (KrCO,. acetone) 
afforded 3’,Sdiethoxy-2’,7,8-trimcthoxytlavone as colorless needles. m.p. 136137” (bcnrenbpct 
ether). (Lit.’ m.p. 136”). (Found: C 65.77; H 6.19; C,,H,O, (4004) requires: C 65.99, H 6-x.) 

2-BenzyloxyLwuoic acid. Salicylic acid (20 g), ignited K&O, (90). bcnzykhloridc (58 g) and 
dimethylformamidc was rcfiuxcd with stirring for 1 hr. Dilution with water afforded in quantitative 
yield hcnzy(-2-bcnzyloxy&~~re as a rapidly solidifying colorless oil. A small sample was rccrystal- 
lized from McOH to give colorless needles of m.p. 52-54”. (Found: C 79.00; H 5.53. C,,H,,O, 
(318.4) requires: C 79.22; H 570”,/..) 

The crude ester was hydrolysed by rcfluxing with a mixture of McOH (380 ml) and 400,; NaOHaq 
(70 ml) for 2 hr. Dilution with water and aciditkation with HCI precipitated the acid, which rccrystal- 
lized from MeOH. yield 16 g; m.p. 76178” (lit.” 7678”). 

2_(2-&nzyloxykruoyloxy~,~i~l~xy~etop~~~. A mixture of 2-bcnzyloxybcnzoyl chlo- 
ride (prepared from 14 g acid with SOCl,). 2-hydroxy4.6dimcthoxyacctophenone (IO g)‘@ and dry 
pyridine was heated at 110” for 20 min. The reaction mixture was diluted with water and the oil 
crystallized by scratching. Razrystallization gave colorless needles (12 g), m.p. 94-%$. (Found 
C 73.20; Ii 5.49. G,H,,O, (3%4) requires: C 73.83; H 568:/,.) 

t’-Benzyloxy-2-hydroxy-4,6dimethoxydibenzoyhnethane (VI). 2-(2-bauyloxybenwy1oxy) 4.6 
dimcthoxyacetophenonc (6.5 g) and powdered KOH (6 g) was stirred in dry pyridine (SO ml) at SO” 
for 3 hr. The r-ion mixture was decomposed with 200,: aqueous AcOH, when the diketonc 
precipitated as an oil (60 g). This was dissolved in McOH (60 ml) and added to a mcthanolic soln of 
cupric acetate (7.2 g in 60 ml). The Cucomplcx precipitated as a reddish -brown solid, (5 g) which 
mcltcd after rccrystalliration from dimcthylformamidc at 214-216”. 

The Cu complex (5 g) was decomposed with a mixture of cold S”/L HClaq (IO0 ml) and 100 ml 
ether. After separation, rhc organic phase was washed with sat. NaHCO,aq and water. Evaporation 
of the solvent and repeated rccrystalliration from MeOH yielded pure crystalline dikctone (3.2 g) as 
pale yellow needles, m.p. 108-l II”. x’,“p 246 (sh). 292 and 378 rnp (IO g 4.03.4.27.447). (Found: 
C 70.70; H 5.28 C,,H,,O, (406.4) requires: C 7@92; H 546x.) With mcthanolic FcCI, sluggish 
development of brownish-green colour was observed. 

2’-Benzy/oxy-S,7dimedimcrhox~flawne (Ilb). Ring closure of 2’-bcnryloxy-2-hydroxy4,6dimcthoxy- 
dibenzoylmcthanc (6.5 g) was ctTcctcd as described with Id. Recrystallization of the crude product 
from bcnzcnc 

% 
1. ether and EtOH atforded IIb (41 g) as colorless prisms, m.p. 139-141”. (lit.iO 

134-135”). c\:’ 262, 318 m/c (log 440,4.20). Lit. lo izXE 262, 320 m (IO g 4.41. 4.22). (Found: 
C 74.43; H 5.19. C,,H,.O, (388.40) requires: C 74.21; H 519x.) 

2’.5-Dihydrox~7-mcrirox~~w~e (echioidinin) (Ha). Compound IIb (0.20 g). anhyd AICl, (IO g) 
and 25 ml dry McCM was rcfluxcd for 6 hr. The solvent was evaporated in wcuo and the residue 
decomposed by heating with dil. HCI on a water bath. The product was recrystallized from acetone 

“H. Jones, 1. Chem. Sot. 1831 (1935). 
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to give echioidiain (114 @l 1 g) u pak~llow ncedks, m.p. 262-264” (lit.‘* 262-264”). It gives a brown 
colour with mabnobc F&l,. xFx 267, 340 rn@ (log 448. 4.30). ~~~-‘@” 264.404 tn~~ (10 g 
4.33. 4.20). ex’-u“‘* 278, 34.8, 370 w (log 4.41. 4.22, 403). Lit.” G\:’ 267. Uo v (10 g 4.500. 
4.32); za-“wO” 265.41Ml5 mcc (10 g 4.35.4.22); k.. ‘U)B-A’G 255,280,350,3lt&385 (i) w (10 g 
4.15, 4.43, 4.24, 495). (Found: C 67.81; H 4.22. C,,H,,O, (282.3) rcquircx C 67.60; H 4.26o/,) 
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