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with hydrogen peroxide (0.5 cc, 3OoO,>. After 2 hr at 0.’ it was acidified with dilute hydrochloric acid; 
the solid produa (0.8 g) crystalliscd from methanol as colourkss stout rcztangular prisms, m.p. 
19697’. (Found: C. 59.5; ti. 4.9; talc. for C,,H,.O,: C. 59.5; H, 4.5%). SpUh CI of.’ reported 
the same m.p. 

Mcthylation with dimethyl sulphate and potassium carbonate in acctonc solution gave 
6:7:8-trimethoxy coumarin. m.p. 104-5’. Mixed m.p. with an authentic sample prepared by the 
mcthylation of 6-hydroxy-7:8-dimethoxy-coumarin with dimethyl sulphatc and potassium carbonate 
in acctonc medium was undcprcs... Wcssky and Dcmmer’O reported same m.p. for this product. 

The ethyl cthcr prcparul by the ethylation of the above fraxidin sample crystalliscd from 
methanol as colourkss tine nccdks, m.p. 108-9’. agreeing with fraxidin ethyl ether.’ 
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lo F. Waslcy and E. Dcmmer. &r. 61, 1279 (1928). 

Padmath,* a new component of the heartwood of Prunus puddum 

(Recrirud 9 Seprmber 1958) 

A SRV dihydroflavonol, Padmatin (lb) has been isolated from the heartwood of Prutw p&urn. 

A study of its reactions and properties indlcatcs that it is 3:5:3’:4’-tetrahydroxy-7mcthoxytIavanone 
and is related to taxifolin (la) sincc on mcthylation it gives taxifolm 5:7:3’:4’-tctramcthylcthcr. 
Oxidation of padmatin gives rhamnctm (II) which confirms the mcthoxy group in pition 7. 

h; R=H 
lb; R=cH, 

II 

It has been rccordcd’J.‘.’ that the components of the bark of PrvnlLspuddum arc 7-methyl ethers 
which resulted rrom the selective mcthylation of the correqxmding hydroxy compounds which did 
not occur in the bark. The invcstigatlon of the heartwood has provided significant evidence in 
support of the suggestion bmusc padmatin and IIS precursor taxifolin occur together in it. Another 
significant feature is the co-cccurrcncc of taxifolin and its reduction product kucocyanidin in the 
Wood. 

EXPERIMENTAL 

Exlrucrion. Dry heartwood shavings (2 kg) were extracted (3 >: I day) with cold light petroleum 
(b.p. 6&m). the extract yielding on concentration a small amount of a wax. which gave no colour 
with alcoholic ferric chloride and with Mg and HCl. The residual heartwood was exhaustively 
extracted (6 x I2 hr) with boiling alcohol and the alcoholic solution conccntrat~ to 300 cc under 
reduced pressure and cxcc~ of ether (3 I.) added. The mixture was kept in a refrigerator for one 

l From the lndlan plant Padmakashta. The invaligation is Part VII of the series “Special cornpncnu 
of commcrclal woods and rclatcd plant materia.1” 

1 N. Narasimhachari and T. R. kshadrc. Pror. /n&on Acad. Sci. 3OA, 271 (1949). 
* N. F;araslmhachari and f. R. Seshadri. Proc. Indian Acad. Sci. JSA, 202 (1952). 
s B. Purl and T. R. Scshadrl. 1. Sri. Indurrr. Rrs. 13B. 698 (1954). 
‘T. R. Scshadri. Ann. Rrr. Blochtm. 20. SO7 (1951). 
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month. The ether solution was separated from the sticky solid (fraction A), and concentrated to 
one litrc. and extracted successively with 5% aqueous sodium carbonate (fraction B), 0.1 T< sodium 
hydroxide (fraction C) and S% sodium hydroxide (fraction D). Complete evaporation of the re- 
maining ether solution gave only a little wax. 

F~orfion A: (Icucocyunidin). The sticky solid did not give a test for glycosidcs; after boiling with 
alcoholic sulphuric acid (70,;). no test for sugars was obtained. Fraction A gave a test for 
kucocyanidin by the method already report&’ 

Ffucrion 8: (&xxi/Olin. la). This fraction on acidifying with HCI deposited a dark product 
which solidified on cooling. It was filtered, washed with water and dried in ~acuo. On dissolving 
in ethyl acetate (40 cc) and prccipitaIing coloured impurities by adding light pcrroleum (b.p. 4(Mo), 
Ihc clear yellow solution on concenrralion gave a pale yellow solid (6.0 g) which on crystalliution 
from alcohol mcltcd aI 230-32’. and with ferric chlorrde in alcohol gave a brown colour. with ,Ug 
and HCl a red colour and with Zn and HCI a pink colour. Horizontal paper ChromaIography 
using phenol saturated wIIh waIcr gave RI 0.78 at 33 J. All Ihcsc propcrtrcs agrrvd with those of an 
authentic sample of ..-Iaxifolin and the mixed melting pomI was undcprcsscd. The IdenIity wxs 
confirmed by oxidation* with iodine. glacial acetic acid and potassmm acetate yicldmg quercetin 
and subscqwnIly qucrc=Iin pcnta-acetate. 

Frucriun C: [gcnkwanin. duruncrin md pudmutin (lb)]. Addition of HCl gave a sticky solid 
which was washed with water. filIcrcd and dried (in mcuo) (3.5 g). It was dissolved in boiling 
methanol (50 cc), and on cooling a yellow crysIallinc solid (0.4 g) was dcposncd which when 
rccrystallised from clhanol m&cd aI 282-83”. undcprcsscd by an authentic sample of gcnkwanin. 
Its acctatc (acctic anhydride-pyrtdine) meltad at I94 95 ‘. 

The mclhanolic moIher liquor was evaporated and the residue dissolved in ether. and the 
soluIion cxtrac~cd wiIh saturated aqueous borax solution. The remaining ether solunon yielded 
on evaporation sakuranctin, which crysntllised from clhanol as colourkss prismatic nedks (0.2 g) 
m.p. 151-52 Its acetate’ formed small colourlcss prisms from cfhyl aceIaIc. m.p. Y8-99’. 

The solid that scparatcd on acidifying the borax extract was filtered, drrcd and crystalliscd from 
ethyl acetate-pcIrolcum cthcr mixture when colourlcss ncedlcs of padmatin (I g), mp. 170-71’ were 
obtamcd. An alcoholic solution gave a deep brown colour with ferric chloride, red with .Ug and HCI 
and prnk wnh Zn and HCI acid (Found: C, 59.9; H. 4.2; 0%. 9.2: C,,H,,O, rcquircs: C. 60.4; 
H. 4.4; OMe. 97%). 

Mcfhyiurion ofpu~Gn IO ruxi/olin-rctrunuthyl crher. Padmatin (I b. 0.3 g), anhydrous poIassIum 
carbonate (2.5 g). dry acetone (20 cc) and dimeIhyl sulphatc (2 cc) wcrc rcfluxrd for IS hr. The 
product crystalliscd from alcohol as colourkss nccdlcs. m.p. 169-70 undcprcsscd by an auIhentIc 
sample of Iaxifolin tetramcrhyl cIher.’ 

Iodine osidalion cfpudmulin lo rhomtuh (II). Padmatin (lb. 0.5 g) was dissolved in glactal 
aatic acid (I5 cc) and fused poIassium acetate (2.5 g) added. Iodine (0.4 g) in glacial acetic acid 
(101~) was added IO the boiling solution during the course of an hour and heating contmucd for 
anoIher hour. Aatic acid was removed under rcduad pressure and saturated sulphur dioxide 
water (ISOcc) added. The solid obtamcd was filtered. washed with water and dried (in wcuo). 

It was first crystalliscd from cthylacecatc-petroleum ether mixture and then from alcohol yielding 
yellow nadlcs (0.2 g). m.p. 290 .Y2 alone or when mixed with an authentic sample of rhamnetin. 
Circular paper chromatography using phenol saturated with water as solvent at 30’ gave Rf 0.80. 
whtk buranol-acetic acid-water gave Rf 0.88. These properties and colour reaction, agreed with 
those of rhamnctin prepared by Jarn CI ul.’ AaIylation (acetic anhydride. pyridinc) gave colourlm 
nccdks of rhamnclin tctraacctatc m.p. 186 87’; mined m.p. with an authentic sample was 
umkprcsscd. The infra-red spectra of the above product and an authentic sample of rhamnetin 
(solid in potassium bromide) show4 peaks at 3.1(s). 6.2, 64s). 6.7. 6,9(w). 7.5(w). 7%~). 8.1, 
8.3, 8.6. 9.2(w). 9.7(w). 10.1. IO.S(w). 10.7(w). 11.4(w), 12.2, 12.7(w)~. 

Fruclion D : (suhrutfrrin md prunrrin). TIC cx~ract was acidified with HCI and the prccipiIate 
was dried, rcfluxcd with benxnc (100~~) and the solution filtered and conccntrarcd to (40 cc). 
On cooling it dcpositcd a colourlcss crystalline solid uhich on rccrystallisation from ethanol gave 

a R. Robinson and G. M. Robinson. Btorhrm. /. 27. 206 (1933). 
* V. H. Mahesh and T. R. &ha&i. Pm-. lndton A-d. Sri. JIA, 220 (1955). 
’ N. Narasimhachari and 1’. R. Sezhadri. Pror. Idan Acd. SO. 3OA. 274 (1949). 
’ A. <‘. Jam. K. S. PankaJamani and T. R. Scrhadri. 1. So. In&tr. t2B. 127 (1953). 
’ I:. I:. KurIh. 1. Org. C’hcm. 21. 305 (1956). 
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colourkss prismaric nadks (2.0 g) m.p. 151-52’. The product agreed in all its properties and colour 
rcactlon with sakuranetin. Its acetate prepared by the proadure of Narasimhachari CI of.’ gave 
small colourku prisms, m.p. 98-99’. 

The bcnzcnc insoluble portion gave on crystallisation from alcohol pak yellow needles (I g) 
m.p. 23638’, undepr& by prunetin and aarylation yielded colourlejJ necdks. m.p. 222-24” 
undcprcssed by pnmctinaatarc. 

R. N. &EL 
Dtprmtnr of Chtmisfry T. R. SUHADRI 
Dtlhi Liniwrsiry 

‘I-be prcpamdoa of nitnmnthraqainooes by tbc peracetk acid oxidation 

of amhboanthraquhnmes 

(Rtctid IO Oclo&r 1958) 

So?Jt time ago, in connection with other work, the need arose for quantities of lchlore2-nitro- 
anthraquinonc. This compound had been prepared previously in 36 per ant crude yield’ from 
2-amino-lchloroanthraquinonc via the diazonium sulfalc, and in unspccitied yield’ by pcnulfuric 
acid oxidation of the amine. However, we. were induced 10 consider the use of pcraatic acid for 
this oxidation by a report’ of the simpk conversion, in this manner, of I :2-diaminoanthraquinonc 
into I-amino-2-nitroanthraquinone. 

The reaction proved to be so convement and eff&ent that the preparation of other nitroanthra- 
quinones was examined. Nine amino-anrhraquinoncs were thus converted into their mtro homologs 
in yields ranging from 35-82 per ant. The tn?st yields (61-82 per ant) wcrc encountered in the 
oxidation of simple aminohaloanthraquinoncs. The presence of negative groups adjaant to the 
ammo group appears beneficial, sincc 2:tLdlamino-I :5-dichloroanrhraquinone and I :4-diamino- 
2:3_dichloroanthraquinone were successfully oxidlzcd, while the corresponding unchlorinatcd 
diamincs gave only mixtures of unidentifkd products. 

Kopetschni reported’ I-amino4chloroanthraquinonc to be oxidized only to the nitroso homolog 
by the action of persulfurIc acid. Pcraatic acid oxidation, however, rcadlly produced lchloro-4 
nitro-anthraquinonc. Oxidation of I :2-diaminoanthraquinonc produced. as reported.’ some I- 
amino-2-nitroanthraquinonc provided the reaction mixture was heated only brlefly. Continued 
heating. however. gave mixtures of unidentified products, in which, 10 judge from the yellow color, 
the l-amino group was no longer present. 

The reaction of I +diamino-2:3-dichloroanthraquinonc was unique in that only one of the amino 
groups suffered oxidarion. Heating the product with fresh peraatic acid produced no further 
oxidation. On the other hand, the introduction of two nitro groups into the same ring appears 10 
be no obstacle, sina 2:34iinitroanthraquinone was obtained from 2-amino-3-nitroanthraquinone. 

Raccntly. Emmons dcscrlbcd’ his careful work upon the peracetic acid oxidation of simple 
amincs to nitro homologs, and indicarcd that inferior results were obtained in the case of weakly 
basiz or negalivcly substituted am&s. Our results appear 10 conlradicr this generalization (as 
amincs of he anthraquinonc scrics arc very weakly basic), and arc more in agreement with the results 
obtained’ by using pcroxytrifluoro-aatlc acid as the oxidant. It is possibk rhar the use of the latter 
reagent would give superior yields in the oxidation of aminoanthraquinoncs. but this was not invcsti- 

@Med. 

EXPERIMENTAL 

Gtntraf proctdurt. Commercial 40% pcraaic acid and a product of similar strength prepared’ 
by admixture of 30% hydrogen peroxide, acetic anhydridc and aatic acid, were used interchangeably. 

’ W. Bradky and E. Lotte. /. Chtm. Sot. 2129 (1951). 
’ E. Kopctschni. Gtr. Pa. 363.930; Frdl. 14. 8u) (1926). 
D I. G. Farhcnindwtrie. A. G.. P.R. Rtporr No. 70341. frames 14@40-2. 
’ W. D. Fmmons. 1. Amtr. Chtm. Sot. 79. 5S28 (1957). 
* W. D. Emmons. 1. Amtr. Chtm. Ser. 76, 3470 (1954). 

All mcllmg pomls wcrc taken In Pyrex capillaries usmg a Hcnhbcrg melting point apparatus and AnschOu 
thermometers 


