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To mynthemime naturally occurring 1,4-binaphthaquinones derived iron 4,5-dihydroxy-2-methyl- 

naphthalane’ under mild conditions, such as my prevail in living plants, plumbagin (I) (94 mg in 

methanol,, 10 nl) and itm hydroqainonm (190 mg in mthanol, 14 ml), buffered in phomphate (140 ml) 

to pB 6.8, were reacted at ca 30°. After 4 hrm. the reaction mixtures from twenty such experi- 

ments were colmined, filtered and the precipitate and the mother liquor vere separately extracted 

with chloroform. The extracts vere, however, later combined and vamhed with aqueous sodium 

bicarbonate to remove 2-methyla,S-dihydroIy-1,4-naphfhaqninone (dromerone) which was recovered 

by acidification (65 ng). The chloroform extract was ramhed with rater, dried, concentrated and 

fractionated over a silicagel column rith chloroform as the eluent into plumbagie (2.7 g), 

Bixture ‘4’ and Mixture ‘g’ . Yixture ‘A’ vas methylated rith Pthyl iodide and silver oxide in 

CBC13 and separated by column chroxmtography over silicagel rith CBC13 - EtOAc (7:1) into tve 

fractions Fl and F2, and tvo pure compounds A-l and A-2, Fl on elution rith C6Ii6 - EtOAc (2:l) 

on a silicagel colamn separated into compounds A-3 and A-4 and P2 on elation with EtOAc yielded 

compounds A-5 and A-6. 

Comooulld A-l, yellow crystals, mopa 24344O from CB2C12 - Petroleum ether, b.p. 40-600 (306 q); 

EBr 
V, 

: 166C cm-’ ; analymes for C24Hi806; E+, 402; it is thum a binaphthaqainone derived from 

plumbagin Pthylether (Y.W. 202); only one allylic proton im seen in itm NUB spectrum (CDCl3) at 

8.97* (q, J-1.6 Es) with the correspondi- CE3 doublet at 2.05; the other CB3 gives a singlet at 

1.94. Therefore, the linhage is between the C-3 pomition of the qainom ring in one moiety and 

C-6’. 7’ or 8’ position in the benserw ring of the other miety. Since A-l is different from 

chitranone dinthylether (111)2, the 3,6’-linkage im ruled out; if the lit&age were to be 3,7’, a 

mu&a coupled quartet for 6l-B and 8’-B would be expected, but theme two protons appear am a mharp 

minglet at 7.41, pointing to a 3,8’-linhage. The protonm at Ca, C-7 and C-8 give a clear ABE 

pattern (approximted to AMX, 6-B, 7.28-7.38, q, J6 8 - 2 Es, J6 7 - 8 Bs; 7.64-7.80, t, J = 8 Bs; 
t # 

* Chemical shifty are given in6 values with Tls as internal standard. 
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85, 7.83-7.93, q, J8,S = 2 Hz, J,,8 = 8 Hz). The methoxyl protone abeorb at 4.00 and 4.10. 

Compound A-% ir, therefore, aeeigned etructare (V) and the parent compound, 3,8’-biplumbagin (IV) 

ie namd ieochitranooe. A coqarieon of the benzene induced eolrent shifts (A- & CDC13 - 

d CDC13 - CSHe (1:3) of the methyl and metholyl protons of plumbagin methylether (II) and 

irecbitraaona dimethylether eleo eepporte structure (V) for the latter. In (II), the ortbo 

poaitiom to athoxyl and methyl groups do not carry a substituent and undergo shifts of + 0.58 

and + 0.38 respectively. In ieochitranone dimethylether (V) the methoxyl groups and one of the 

methyl groups q ndergo shift8 of + 0.45 - + 0.83 and + 0.45 reepectively. The second methyl group 

ehiftr only by + 0.03 ae both the ortho poeitionr are substituted. Similarly, in chitranom 

dimethylether one mthoxyl and one methyl group show the ortho effect, while the others ademo 

the expsoted shift8 (5-OCH3, + 0.53; 2'-c83, + 0.38; S'-Oa,, + 0.08; 2xB3, + 0.12) 
394 

l 

-1 
compo and A+?, yellow crystals, r.p. 240-l* from CHC13 (116 w); V me=. KBr* 1660 0. ; M+,416.1257; 

required for C2SE200S, 416.1260. It has thus an extra Cif2 group when compared to compound A-i. 
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No allylic proton is seen in itm WLB l pectram (CP3COOH). Si&ete at 1.96 (2 x &3), 3.58 

(2 x OCE3) end 3.86, b8 (fII2) are seen. The six arc-tic protona appear ar a mltiplet 

(6.87-7.47) with the splitting pattern aa in plumbagin methylether. It tha8 appears to be a 
* 

symtric direr derived from plumbagin mothylether g the 10a0 of too hydrogen atoma bnt linked 

by a ethylene bridge betueen the two quimmid ringrr. Structure (VII) ia, therefore, assigned 

to this compound. It fcrr a lencctetra acetate m.p. 241-2e(Ch2C12 - ca,OlI), M+,5FJ8;NLR(CDc13): 

2.18, ~(4 x 0C6CH3)~ 2.43, ‘(2 x Ch3); 3.88, a(2 I: OCa,); 4.25, bs(CH2); 6.78-7.57, m(6 I A&l). 

KBr -1 
Ccmpoaul A-3,yellcw crystale., m.p. 2234O from CH2C12(100 mg);V,,: 1656, 1645 CD : h’, 

416.1260, C25112006 requires 416.1260. It is thaa an isomer of A-P. Only one allylic proton ir 

seen in the M spatrum (CDC13 + Cy3CO,g) at 6.97, q (J = 1.5 Hz), which ia coupled to a methyl 

group at 2.21, d (J = 1.6 He); the other mthyl group gi oaa a ringlet at 2.20. The linkage thus 

invclwza the qaillone ring of cxm plumbagin methylether moiety aml the bonnem ring of the other; 

the CH2 bridge protons are aeen at 4.23, ba. The two nthcxyl groups abacrb at 4.02. In the 

arc-tic region there La an AB quartet for two crtho coupled prctcna at 7.65 and 7.99 (J - 8.5 Hz) 

rhieh cornpam* well rith nindlar proton6 in chitranene dimethylether (7.81 aml 8.02, q, J t 8 Hn)2; 

the other three arc-tic protona give rire to a ultiplet (7.45-7.93). A. 3-6’ linkage through a 

mothylene bridge is, therefore, pmferrod and the compound ia aaeigned etructore (IX). 

The l xpnlmien of 0CH3 from the melocular ion of(IX) to give the bae.e peak at de 386 appear8 

to be facilitated by the fcrmticn of a six membered &able cxoninr ion (X). The cthor major peeka 

are de 418,(209); 401 (109); 399 (45); 384 (70s); 201 (21$). 

On reductive acetylaficn compcand A-3 gives a crystalline leucctetra acetate, r.p. 249-60’ 

(lI$Cl, - fJ130E), M’, 588; NM2(CDC13):2~15, 2.27, 2.28, 2.38 and 2.43 all minglets for 18 prctow, 

assignable to the 2 I Ar - CJ and 4 x 0cOCl13 protons; 3.92, a(2 x OCa,);‘4.30, bs(f312)I 

6.88-7.53, I(6 I. Ar H) cat of uhich 3*-H givea a singlet at 7.08 and 7’-H giver a doublet in the 

region 6.98-7.12 (J = 8 II=). 

Ccmncond~ A4 (50 ag), M (35 mg) and A-6 (46 mg) were identified by mixed r.p., TLC, 19, _ 

NKg and ~tlw spectral compariacn with authentic sampler to be the dimethylethers of 6,6’- 

biplumbagin, (elliptiuenc), chitrancnc ami 3,3’-biplembagin rerpoctinly 192 . 

Mixtnre ‘A’ was nubaeqoently worked up without mthylation for separation of l c- of the 

parent qclpoundr b ailicagel cclonm chrcmatogra@y and recryatallieaticn’. 3,8’-biplrmbagin (IT) 

(243 mg), ormge crystals, m.p. 200-I’ from ethylacetate; (VI), red oryetala, l .P. 228-6’ (218 q) 
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from a202 and 9,3’-biplumbagin (70 mg) could be obtained in a pure atate. Their l peetral data 

are conairtent with the aamigrd etractore~. 

Mixture 'B' rae chromtogra$ed on a ailicagel oolamn with CHC13-BtO~ (2:l) M the elment. 

Elliptinene (31 q) ras l luted firat followed by a meu compound B-l, orange cryatal+t. m.p! 188-90° 

from acetone (32 mg);yBBr 
-1 

IX 
: 1680, 1660, 1848, 1626, 1600 and 1575 em ; thie lilgt aberption in a 

samntion of the 1.R. spectra of plambagin and &-dihydroplumbagin; Y+, 390.1108, C22B180g requires 

390.1103: it ham thug tuo hydrogen atoma are than (VI) and (VIII). In it# BBB apeatrnm betb the 

metbyl #ipall (1..38 aad 2.18) are l ingletm; signal6 for the tuo Ethylenes (3.07 and 3.16) are 

al&broad aingletm; tro perihydroxyl group absorb at 11.90 and 12.068 there is no signal for an 

allylic proton and six aromatic protons are seen d 7.1(1-7.S8, I. Btruoture (II) .can account for 

this data. In the ulua (Ipectrum, the base peak i# at de 202; other mnjor fragmelfa are 

m/e 228 (a$), 189 (32$), 121 (IO%), 120 (8%) aod 92 (10s); M’ is only 2%. 

The formation of the simple diwrr appeara to proceed through a charge tramfar complex and 

while A-2, A-3 and B-l involoa the possible participation of the aoluent methanol (M formaldehyde) 

in the reaction; the latter is under investigation. 

The coupling reaction of juglone and 1,8-dibydroxynaphthalene at pH 6.6 and 8O’C uas earlier 

6 
studied . The only isolable product uaa 4,9-dihydroxyperylene-3,lO-quinomo; products by attack at 

C-2, or C-3 of juglone were presumed to be for-d bat not isolated and identified. 
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