
Tcuabdnm, 1965, Vol, 21, pp. 3237 to 3245. Pcrpmcm Paa8 Ltd. Printed in Nor&m Ilrfsnd 
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ISOLATION AND STRUCTUFKE OF WIGHTIN, A NEW FLAVONE 
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and P. S. SUBRAMANIAN 
Department of chemistry, Presidency CoUee, Madras 

Abstract-The isolation of two new fiavcms, wightin and echioidinin, from AndrograpiriP IP@GUFU 
Am. ex. Nees is reported. By a combination of spectral, degradative and synthetic evidence, wig&in 
is shown to be 5,3’dihydroxy-7,8,2’-trimethoxyflavone. Wightin appears to IX the East example of 
a naturally occurring Ravone with an unique 2’,3’-oxygenation pattern instead of the normal 3’, 
4’-pattern. 

~~~~g~~~~~s wightium Am, ex, Nees (Acanthaceae) is a herb, widely distributed in the 
forests of Western Ghats, Anamalais and Hills of Travancore and Tinneve1y.l Extrac- 
tion of the leaves$ with acetone gave a Aavone and a small amount of a colourless 
crystalline bitter principle. The flavone was named “echioidinin” in view of its 
isolation in better yields from Andrographis echioi&s Nees and its structure is 
discussed in a separate communication. The bitter principle, which has been tenta- 
tively named “WLghfionolide”, is different from andrographolideS*S and analysed for 
CJI,,O,, had an UV maximum at 214 rnp and exhibited bands in the IR at 2*94 p 
(OH) and 5~72 1~ (y-lactone); owing to paucity of material no further work could be 
done. 

Extraction of the stems and roots with acetone, on the other hand, afforded a 
yellow crystalline compound designated %dj$itin”. Wightin is a new flavone and 
evidence is presented in this paper to show that it is 5,3’-dihydroxy-7,&Z’-trimethoxy- 
Ravone (Ia). 

la: R,= Rp= H 
lb: R, = H; R, = CH, 

lc; R, = Rs = CH, 
id: R,= R,= C,H, 

Wightin, purified through its acetate, forms golden yellow needles from methanol, 
m.p. 188O. It analyses for ClaH,@~ and has three methoxyl groups (Zeisel). It gives 

* ClBA Research Centrtz, Goregaon, Bombay 62. 
t National Chemical Laboratory, ]Pc~~na 8. 
$ The plant material was colle&ed from Poringalkuthu (Kerala State) during mm&-January. 

1 Gamble, The Fha elf the Presidency of Mdrw Vd. II, 734 (1956). 
* D. Chakravarti and R, N. Chakravarti, J. C&m. SIC. 1697 (1952), 
t M. P. Cam, W, R. Chain, L, J. Haynes, L, F. Johnson and B. Weinstein, T’P&&J~ 18,397 (1962) 

and the Ref. cited therein. 
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a green colour with ferric chloride and forms a diacetate, dibenzoate and a d&O-methyl 
ether proving the presence of two phenolic hydroxyl groups. Indications of its 
flavonoid character were obtained by the usual reduction tests with magnesium- 
hydrochloric acid* (Orange-red) and sodium amalgam5 (Orange-red). The IR 
spectrum of wightin (Fig. 1) exhibits bands at 298 p (OH), 3+3*2 p (chelated OH), 
606 1~ (CSO of y-pyrone) and 6-2 ,u (aromatic). The UV spectrum (Fig. 2) shows a 
sharp maximum at 272 rnp and an inflexion at 330-340 mp, suggesting that wightin 
may be a flavone derivative unsubstituted in the 3-position! 

Only one of the two hydroxyl groups present in wightin, can be methylated by 
diazomethane. Mono-O-methylwightin (lb) so obtained is sparingly soluble in 
dilute alkali, gives a green ferric reaction and a positive Wilson’s boric acid test,’ 
indicating the presence of a S-hydroxyl group .* That the hydroxyl group in mono-O- 
methylwightin (Ib) is at C-5 is supported by the fact that no hydroxyl band in the 3 ,u 
region is apparent in its IR spectrum (due to chelation).* The presence of a hydroxyl 
at S-position was further confirmed by the bathochromic shifts of both the bands in 
the UV spectrum in the presence of aluminium chloridelO (Fig. 2) The UV spectrum is 
not changed in the presence of sodium acetate-boric acid indicating that the two- 
hydroxyl groups in wightin are not in o-positions. l1 The spectrum is also not affected 
by the addition of fused sodium acetate suggesting the absence of a free hydroxyl at 
7-position. l* However, the presence of a well defined maxima at 306 rnp in the 
spectrum of di-O-acetyfwightin indicates the presence of a 7-methoxyl group! 
Another methoxyl is located at the &position based on the evidence that mono-O- 
methylwightin (Ib) gives a negative Gibbs testf3 and wightin (Ia) a negative Gossype- 
tone test.ld The partial structure (II) assigned to wightin, is supported by the NMR 

-OH 
II 

spectrum of di-O-methyl-wightin which exhibits two sharp singlets at 6~45 and 6-83 6 
assignable to Cs and G protons.“*ls 

Hydrolysis of di-O-methylwightin (Ic) with 10% alcoholic potassium hydroxide 
gives in good yields a yellow crystalline phenolic compound, later shown to be III. 
This compound which has been named J++“!z~~Jzo~~, analyses for C&,lH,08 and contains 

4 J. Shinoda, J. PAurm. Sot:. Japan 48,214 (1928). 
6 Y. Asahina and M. Inubuse, &r. Dl&. Ckm. ks. 61, 1646 (1928); I&!. 64, 1256 (1931). 
* IL. Jurd, The Cltemris~-y of ~fu~u~o~d Compourrdv (Edit& by T. A, Geissman), p. 107. Pergamon 

Press Oxford (1962). 
’ C. W. Wilson, J: Amr. C~PP?. Sot. 61,2303 (1939). 
a L. IX Brigs and R. H. Locker, J. Ckm. See 3136 (1951). 
) I? Slondheinxx and A. Meisets, 7ktrrrliedron 9, 139 (1960) and the Rcfs. cited therein. 

IQ T. Swain, Ckem. & 2nd. 1480 (1954). 
i1 L, Jurd, Arch. B~&vPJ. Biuphys. 63,376 (1956). 
Is L. Jurd and R. M. Horowitz, J. Uq* Cttem. 22,1618 (1957). 
18 F. E. King, T. J. King and L. C. Manning, J. Ckm. Sac. 563 (195’7). 
1’ A. G. Perkin, J. CciLbz, Sot. 103,657 (1913). 
16 J. Ma&cot and J. P. Morthh, &rtl. Sot. Chim. ICI. 1962 (1962). 
1a T. J, Batterham and R. J. Highet, Ausir. f. Ghem. 17, 428 (1964). 
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five methuxyl gruups @kid and NMR), A strong band at 692 p in its fR spectrum 
suggests a &dike&me structure, 11’ Indeed, the corresponding o-hydtoxy-#9-diketone 
regenerates dig~methyl~ightin (fc) on heating with sodium acetate and glacial ac&ic 
acid. It is su~risi~~y very resistant to further alkaline hydrolysis with alcoholic 
potissium hydrcrxide, but may be further degraded by oxidation with 30% alkaline 
hydrogen peroxide** which gives a mixture of two acids (TLC). These were separated 
by ~~s~~i~~~n from absolutes ether* Oxrle of these acids, m,p. 12&121” is identical 
with 2,3-dim~~h~xy~n~~~c acid, 2* thereby proving that di-O-methylwightin must be 
formulated as 5,7,8,2’,3’-pentamethoxyfiavone (I@ and consequently wightinonle is 
Zhydroxy-3,4~6,2’,3’-pentamethoxydibenzaylmetha~~ (III}. 

The second acid obtained from ther oxidation of wightinone (m.p. 14s’) is a 
salicylic acid derivative. It analyses for C&Bo,, gives a bluish-purple colour with 
fetic ~hl~r~d~ and exhibits bands in the fR spectrum at 3*2 p (~~~lat~d OH) and 6~06 p 
(COOH). In view of structure TG for dX&methylwightin it must be formulated as 
2-hydcoxy=3,4,6=trimethoxybenzoic acid (IV), The above two acids are obtained from 
the alkaline hydrogen peroxide oxidation of di~~rn~thylw~~tin [IQ itself* ; 

Structures Ic for di~~~m~thyl~igh~n and I[111 for wightinone were confirmed by 
synthesis. 2=hydroxp3,4&trimethoxyacetophenon@ (V) was condensed with Q- 
veratroyl chloride: in presence of pyridine, to give the ester (VI) which undergoes 
is~rn~ri~ti~n in the ~~WBXX of ~y~d~~~~putas~urn ~ydr~x~d~l to give zlhydroxy-3,Q, 
6,2”,3’-penthamethoxy-dibenzoylmethanc (III) identical with wightinone. CycIization 
of this /%dik&czne with acetic acid-sodium acetate gives 5,7,8,2’,3’-pentameth~xy- 

flavone+ identical with di-O~mathyl-wightin 
wightin as Ic is thus rigidly established. 

(I@. The constitution of 
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The disposition of the mend hydroxyl group in wightin was determined by 
oxidation of diw~~thylwigh~n (Id) with 30 % alkaline hydrogen peroxide which gives 
a mixture of two atids (TLC). These were sey>atated by c~~~~a~~n from absolute 
ether. One of the acids, m.p. W’ is identical with 3-ethoxy-Z-methoxybenzoic acid 
(VII) synthesized from 3-hydr~xy-2-m~th~xy~~~iG aGid.Bk” This evident together 
with the knowledge already gained establishes tht structure af wightin as 5,3’,- 
dihydr~xym7,~~2~-trimeth~x~av~n~ (Ia) and that of di-O-ethylwightin as 5,3’- 
dlethoxy-7,8,2’-trimeth~x~av~n~ (Td), The mnd acid ebbing from the oxidation 
of Td is a salicylic acid derivative, m+p. 146” (IR bands at 3*12 and 6-O ,u) and was 
insufficient fur further Gha~~~ri~~~n~ In view of structure Td for dig~-~thylwi~h~n 
it must be formulated as WT. 

Finally, the synthesis of di-Uethylwightin itself unequivocally established the 
institution of wightin as Ta, Condensation of Z-hydr~xy~~~xy-3~~met~~xy- 
amtophenone (IX) with 3ethoxy-2-methr>xy~~~~yl chloride in presence of pyridine 
gave the ester (X) which was isomerti to the &diketone (XI) in the usual manner by 
t~atment with pyridinP; and potassium hydroxide* ~~~iza~~n of this ~~dik~t~n~ by 
means of sodium acetate in amtic acid gave 5,3~udieth~xy_7,8,2~~t~m~th~x~av~ne 
identiti with dig~~thy~wi~htin- 

it appeafs tu be th45 first example of a natura~y occurring flavone with a unique 2’,3’~ 
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Harms which incorporates the unique 2’,3’,4’-oxygenation pattern instead of the 
n~fma~3’,4’,5’-pattern. 
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FIG+ 1. XR spectnrm of wightin in chloroform. 

FIIG, 2, UV spectrum of: I. Wightin in absolute ethanol. II. Wightin in ethanol plus 
aluminium chloride. III. Wightin in e-01 plus sodium ethoxide, 
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I I JSxtrrrc#ioln of Andrographis wightiana 

(a) S#ems md muts (imk~riin uf w&%iliir), TM sterns and roots were sparat& from tha leaves, 
air dried, powdered Ct kg) and extracti w&h a~~tsn;e (4 1.) by cold peralation, The grad&& r&due 
obtined by distilling 08 the acetorre was fitt~~rz~!, washed reptedty with cold chloroform and dried 
(1.2 g)* Wightin thus obtained was a pale yellow amorphous substance m.p. 16@-170’. Purification 
of this crude material was effected by convemion to the acetyl derivative followed by hydrolysis 
@2&? inffra). 

(b) t\e;aaes ~~Q~~~~~~ of ~~~~~~d~~~ Lund tfre B&&Y ~~~~e~~e~. IX&, powdered leaves {I ~5 k@ were 
extracted thrice with acetone (3 1. each time) in the cold as above. Concentration of the extract 
resulted in the separation of a greenish solid residue which was filtered, washed thoroughly with cold 
chfuraform and dried @5 gj. This mat&al, m.p. 243-2%” was echioidinin. 

The total mother liquors obtiE#d above wre ~~~~n~~~d &J a smaI1 vctlum~ d~l~ur~~ with 
animal chazoal and filmed, The clear solutioxr on leaving in the imhest for a few days dvosited 
colourless crystals of the bitter principle (wightionolide), which after 3 crystallizations from ethyl 
acetate formed colourl~ needles {SO mg), m.p. 176377Y a:?! 214 rnp (log E 3%). (Found: C, 
6&l, 682; H, 9*1,9=f* C&H#@, requires: C, 682; H, 9*1 x.1 

Crude wightin (191, cky pyridine (5 ml] and acetic anhydride (5 nil) were heated on a steam-bath 
for 2 hr, cooled and pourwf into ice-water. T%e ~ult~~g p~ip~~~ was G&X&%!, washed with 
water, dried and crystaIli& repeatedly from ethyl aceta&-pt. ether (b.p. 4tMO*}, giving tdMkwefyl= 
w@tin as @oiourte~s needles (@7 & m+p, f59-160°. It gave an orang@+ed colaur with Mg-I-ICI aq, 
an orange wlour with NaHg followed by acidification and no colour with F&III. ~~~$260, 306 w 
(log 8 4=43,4*30). (Found : Cg 6193; H, 4% C-o,pHSaUo requ&s : C,61+7; H, 4*7 z_) 

P#rz I@$&.#. Di-O-acetylwightin (08 9) was reflu~& with aleoholicr HCl (40 ml; 85;oJ, EtUH 
ssrturated with HCI) for 2 hr. Part of the alcohol was removed under red. press. and the y&w 
crystaltine @@tzir which separated cm cooling was collected, dried and recrystaJized from M&H; 
as slender yellow needles @I=42 e;)@ m.p, 188-f 89” and gave a sjngle spot in thin ~~~si~~~~~~~tug- 
raphy @enxene : rnetbml: n-butyf acetate-20: 4: $1. Wightin gave an orange: co&r w&h both 
Mg-HCI aq and NaHg followed by acidi&at.ion, and no green colaur with H&O, and alcoholic 
gallic acid. A en colaux: was obtained with alcahalic FeC& and an inlrr?nse yellow colour developed 
in the W&m”s bmic a&d test, With Gibb% zagent a bluish=pn G&SIX developed j~~~~~y 
and the indopbnul c~r~rn~ph~~ had maximum absorption at dQ0~. Paper ~rQ~t~~aphy 
(matman No. 1; uppr phaw of n-butansl : water-1 : I), I?, 0*95. Jgfz 275,330340 (sh) ~IJ.J (log 
e 4=39, 3.#6), jl~~!-~lcls 290-95, 330, 400 rnj;r (log 8 4*40, +IO, 3981). ilzf$““BoEt 27Q, 370 v 
(log G 4-41, 3*87$. (Found : C, 423; H, 45; C?GHS, 126. CSSHJ17 fesquim: C, 62-8; H, 4*7; 
30CHl, 133 I %J 

The benzoyl derivative pnzparti by the pyridine-benmyl chloride method at 80”, crystallized 
from CHC&-MeOH, m.p. 221-223”. (Found : Ct 69~6; H, 4-4. C&H&, requires: C, llF9*6; H, 
4QIoJ,.) 

To a solution of wightin (@19) in ether (XI ml) and M&DH (10 ml], was added arrr ethereal solution 
uf diazurnetbane (from 2 g of nitrosorn~thylur& After being kept at room &mp for 12 hr the 
solvent was evaporated and the y&law residue crystiizrcd from MeOH giting ~~~~~~~~~~~~~~ 
as yellow fibrous needles (60 m& m.p. 1 Sd”. ft was sparingly s&ubb in NaOIS aq (I “4 and i& 
alcoholic solution gave a green colour with F+JCX~. It gav@ a positive Wilsm’s boric acid test and no 
culour with Gibb’s reagent (there was RO maximum in the region S(XI-‘?OCI mtr). gyc 270, 330-340 
(sh) rnp (log; 8 448, 3~85). (Found : 6,63-7; H, 4-9, CiBH&, requires: C, 63*7; H, SUOJ,) 



Chemical investigation of Andrqrqhis w&hkzm 3243 

(Na$O,) and the solvent distilled off. The residue was dissolved in benzne and chromatographed 
over alumina in the same solvent. Elution with CHCII, gave &Ckze~~y~~~~~i~ (0.4 gj, which after 
recrystallization from ethyl acetate formed pale brown cubes, m.p. 190-191”. It gave an orang+rd 
colour with Mg-HC1 aq, an oran@ oolour with NaHg followed by acidification and no eolour with 
FeQ. aEtf: 266, 325-330 (sh) v (log e 4.54, 4.07). (Found: C, 64-5; H, S-5; OCH#, 20.1, 
C&H,& requires: C, 64-5; H, 5.4; 50CHa,, 20.2%) 

Di-Omethytwightin (O-3 8) was refluxed with alcoholic KOH aq (8%; 30 ml) for 9 hr in an 
atmosphere of NJ. Alcohol was removed under red. press. and the residue treated with water (25 ml). 
The well-cooled solution was acidified and taken up in ether (2 x 160 ml). The ether solution was 
washed with sat. NaHCC3, (2 x 20 ml) and finally washed with water. Evaporation of ether after 
drying (Na,S&) gave a yellow crystalline solid (wightinone), which after recrystallization from 
MeOH formed yellow fibrous needks (0.16 g), m.p. 134-l 36”. It gave a brown colour with FeC&. 
A:!$’ 295, 370 w (log c 4.52, 4-61). wound: C, 61.7; H, 5.7; OcHI*, 19.1. C&H& requires: 
C, 61.5; H, 5.6; 50CHt 19.2x.) 

The bicarbonate washings obtained above were acidified and extracted exhaustively with ether. 
The dried (Na$OJ extract on removal of ether bft no residue. 

A mixture of wightinone (75 rng)* glacial acetic acid (2 ml) and fused sodium acetate (200 mg) wtls 
rufluxed gently toil-bath, 15~155’) for 1 hr, cooled and carefully diluted with water. ‘I& muking 
colourless crystalline precipitate was collected, washed, dried and recrystallized from ethyl acetate, 
giving di-O-methyhv#+in as tiny prisms, m.p. and mixed m.p. DO-19 lo. 

Wightinone (100 mg) was refluxed with alcoholic KOH (30%; 6 ml) for 6 hr, in an atm. of NI. 
The solvent was removed iit vuc1(0 and the residue treated with water (12 ml), acidified and taken up 
in ether. The ether solution was then examined for acid and phenolic components by extracting with 
NaHCQ aq. Acidification of the bicarbonate solution followed by thorough extraction with ether 
did not give any acid. Evaporation of the dried frJa,SOJ ether solution left after extraction with 
bicarbonate, gave yellow crystafs of w@fkt?~~, which after recrystallization from MeOH (60 ml} had 
m-p. and mixed m.p. 134-I 35’. 

Wightinone (450 mg) in MeOH (7 ml) was reffuxed with a solution of NaOH (2 g) in water (12 ml}, 
At the end of 4 hr, the reaction mixtunz was cooled and treated with water (10 ml). After extracting 
with ether, the aqueous Iayer was cooled to 15” and treated dropwise with H&I, (30%; 14 ml). 
After standing overnight in the ice-chest, the colourless solution was evaporated to dtyness ,riE wcm. 
The pale brown residue was dissolved in water (10 ml) and extracted with ether. The clear aqueous 
solution was well cooled, acidified and extracted exhaustively with ether {5 x 20 ml). The ether 
soktion was wa&ed with NaHCQ aq (lo%, 3 x 4 ml}, the bicarbonate solution acidified during 
strong cooling and reextracted with ether (5 x 20 ml). The combined ether extract was washed with 
ice-water (5 ml), dried (NapSO,) and the solvent distikd off. The pale brown gummy residue (thin 
layer chromatography, silica; benzene : diethylamine : n-butyl acetate-25 : 1: 1,2 spots) was crystal 
lized from absolute ether to give two sharp melting acids. The acid f-m the more a&able fmction 
crystallized as colourless prisms, m.p. 120-12f0 and was identified as o-veratric acid by direct corn- 
parison with an authentic specimen (m.p. mixed m.p. and IR spectra). {Found: C, 59.3; H, 5.4. 
CQHrDOi requires: C, 59.3 ; H, 5.5 %.) 

The other acid, obtained from the Less soluble fraction crystallized as c~lourless needles m.p. 
148-149Y It gave a blue c-olour with FeC&. (Found: C, 52.5; H, 5.4. C$,,H,&& requim: C, 52.6; 
H, 5.3x.) 

IX-O-methylwightin (225 mg) was oxidized with alkaline H&?, as about, After working ups 
followed by crystallization, o-veratric acid, m.p. and mixed m.p. 120-121” and the second acid, m.p. 
148-149” were obtained. 
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Wightin (222 mg) was refluxed with ethyl bromide (2 ml) and anhydrous K&G, (3 @ in dry 
acetone (25 ml) for 16 hr. The solvent was then distilled off and water added to the residue. The 
precipitate was collected, washed with dilute alkali (2%) and water, and then dried. Crystallimtion 
from alcohol afforded colourless needles of &O+&V&/~GPZ (160 mg) m.p. 136137”. 22:: 267, 
320-330 (sh} rnp (log E 4=48,4.0(l). (Found: C, 66.3 ; H, 6.1. C&H&, requires: C, 66.0; H, GO%.) 

A mixture of di-O+thylwightin (200 mg), alcohol (4 ml), NaOH (18) and water (5 ml) was retluxed 
gently for 6 hr. After being cooled, water (10 ml) was added and the mixture treated dropwise with 
H,O, (30%; 5 ml). The reaction mixture was left overnight at room temp and after being worked 
up as in the case of wightinone, a gummy mixture of acids was obtained. The gummy residue was 
crystallized from absolute ether giving two sharp melting acids. One of these acids obtained from 
the more soluble part, m.p. S-60” was identical in all rr3spects (m.p., mixed m.p. and IR spectra) with 
an authentic specimen of 3ethoxy2-methoxybenmic acid. (Found: C, 61.6; H, 6.2. C,,H,,O, 
requires: C, 61.2; H, 6.1x.) 

The other acid, m.p. 14%146”, was sparingly soluble in ether but insufl%zient for analysis. 

(a) E~hy~~3~~~~xqhZc~~~%~~~z~?e. 3-Hydroxy-Zmethoxybenxoic acid (3 @, dry acetone (60 
ml), ethyl sulphate (6 ml) and ignited KoCOo (6 g) were refluxed for 12 hr. After distilling off the 
acetone, the residue was tnzated with water and extracted with ether. The ether extract was washed 
first with cold NaOH aq {4 b/o), then with water and dried (Na,SO& The colourless residual sw& 
smelling liquid left after distilling off the ether, was distilled tir vucuo (2.5 g), b.p. 106”~0.2 mm. 

(b} 3-EthPxy-2-mejle~zu~c acid. Ethyl 3-ethoxy~2methoxybenzoate (2.5 g) was refluxed with 
alcoholic NaOH (10%; 75 ml) for 6 hr. The solvent was removed in UUC&O and water (‘75 ml) added 
to the residue. The oily product obtained by acidification was extrac&d with ether (2 x 200 ml) and 
the ether solution washed with sat. NaHCO, aq (2 x 40 ml). Atidifiation of the bicarbonate 
solution during strong cooling gave the acid as an oil which solidified. It was isolated by extraction 
with ether and purified by crystallization from CHCl,-pet. ether (b.p. 40-W) giving 3-&0~y-2- 
~rhoxybenzoic acid as colourless plates (1.8 s), m.p. 63”. DavieP who prepared this acid from 
ethoxysalicylaldehyde, reported m.p. 59’ ; Manske et &6 who also prepared it starting from ethoxy- 
salicylaldehyde, have reported m.p. 64’. It was identical in all respects (m.p., mixed m.p. and IR 
spectra) with the degradation acid from dibethylwightin. 

(a) 2-G ~~~~troyCoxy-3,4,fi~~~~~~~~xyacel;opi~e. O-Veratroyl chloride wu prepared by re- 
fluxing u-veratric acid (3 g) and SOClt (12 ml) on a steam bath for 1 hr. After removing excess 
SOCI, in WC~O, the crude acid chloride was purified by distillation t2r ~tzc~o, b.p. 146”/8 mm. The 
distillate solidified in the receiver (3 g). It was dissolved in dry pyridine (15 ml>, well dried 2-frydroxy 
3,4,6=trimethoxyacetophenone (2.2 @ added, and the mixture heated on a steam-bath for 1 hr. The 
product was poured into crushed ice containing cont. HCI (15 ml) and kept overnight in an ice-chest. 
The cofourless sticky solid so obtained was extracted with ethyl acetate (2 x 150 ml) and the extract 
washed successively with dil. HCI aq (SO ml), NaOH aq (5 %; 2 x 50 ml), and finally with water. 
After drying (Na$B,), the solvent was distilled off, and the solid residue crystallized from dilute 
alcohol giving 2~-~e~uf~~y~~xy-3,4,~~~j~~~~xy~ce~u~~~~~e as stout colourless needles (2+4 @, m.p. 
108-l 10°. (Found: C, 61*9; H, 5.6. C&,H,&+ requires: C, 61.5; H, 5.6%.) 

(b) 2-Uy~~xy-3,4,6,2’-3’-penj~m~i~oxydi~~zoylmet~~~ (w~h&wte}. A mixture of the fom:- 
going ester (0.5 g), powdered dry KOH (0.3 @ and absolute pytidine (5 ml}, was shaken vigorously 
at room temp in a microflask shaker. After shaking for 3 hr, it was acidified with ice-cold dilute 
acetic acid and kept overnight in the iceichest. The resulting crystalline yellow solid was co%zted, 
washed and dried. Recrysta&ation from alcohol at!forded yellow needles of 2-&vdroxy-3F4,6,2’,3- 
penrameth~xydi~~zuy~rn~f~~~ (0.42 @, m.p. 134-136”. It gave a brown colour with Fe& and was 

I4 W. Ravies, J. Chem. Sot. 123,1575 (1923). 
u R. H. F. Manske, A. E. Ledingham and H. L. Holmes, Cd. 3. Re.r. 2213;, 116 (1944). 




