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A number of binaphthaqninones have been reported from various Diospyros opeeies l-5 . 

All of these ore dimers of ?aetkyljuglone, excepting 6i8~-biplumbagin isolated fram Diospyros 
3 elleptifolia . The roofs of Plumbago seylanica are an established source of pIumbagin6 and 

w decided to reinvestigate it in the hope of gettiug other biplumbagir fmr it. 

The cbloroforr extract of its roots revealed the presence of maw oonstituents on TLC. 

By silica gel colnmn chromatography of this extract, we hare so far isolated six pilplants in a 

state of reasonable purity. In order of decreasing mobility on TlC platee in bensene, these 

are naprd l?Z 1, l% 2, PZ 3, X%4(, Pz 5 and FZ 6. W 1, P'Z 2aad PZ 5haw notyetbeen 

oharacterised due to insuffioient quantities. Pz 4, uhioh i6 the major oonsfifnent (m.p. 77e) 

has been shown to be plumbagin (I), c BMgi (loge): 210 (4.53), 266 oh (4.07), 267 (4.08), 

424 (3.67)m; e Et(B + Ix - (log*): 211 (MM), 273 (4.00), 675 (3.84) a; eB: 166C, 

-1 16400s ; 

C-6& 7.33 

P2 3, 

ite oolonr 

r&m: 6(cc14) 2.02, d (J - 1.6 c/s) 2-4X3; 6.68, q (J - 1.6 c/s) C-3 li; 6.02 - 7.08, q 

- 7.46, t, C-7 and C-8 B, 11.73, s, exchangeable with D20, C-6% 

orange crystalline solid, mp. 126e, appeared to be a J& hydroxynaphthaquinone frcm 

reactions. Blemcntal analysis showed it to contain chlorine and High resolution 
(H( 

mass spectrometry established the formala as CllB703Cl, the la' + 2 and M' peaks being in tlm 

expected ratio of 1:3, oorresponding to Cl 37 and C135 isotopes. Its m.p. is the ssme ao 

3-chloroplumbagin and a comparison with an authentic sample of 3-chloroplumbagin prepared by 

the procedure of R.G. Cooke and H. Dovd7 established the identity of our P2 3 with 3_ebloro- 

plumbagin (II). Its IB and MB spectra, not prorioasly described, support this structure. 

* Mass epectral data was obtained on C.E.C. 21-1100 awl C.E.C. 21-lG3B analyfioal Wo 
speotrgeters. 

2385 



No.26 

i, R=H 

11, R = CL 

IV 

h QSS EtCD (1ogC): 215 (4.40) max , 249 (3.92), 282 (4,11), 431 (3.80) nm;$& : 1630, 1655 

m:b(ccl,) 2.2R, s, 2-CD3; 7.04 - 7.21, q, C&D; 7.48 - 7.57, d, C-7 and C-8& 13.23, 8, 

D20 exchangeable, C-5OlI. 

3+hloronlumbagin has also been isolated from Drosern intcrmedia and Drosera aglica 

cm-$ 

bs 

Bends and Lindberg8, albeit in such a small quantity that only the absorbance in the 2OC-000 nm 

region and the maas spectrnm could be recorded. Its mass spectrum has some interesting 

features not reported by Dendz and Lindberg8. The M-Cl* peak at m/e 187 is much more 

intense (74%) than the D-CO* peak at m/e 194 (16%). The &Cl-CC* and !&Cl-2C0 peaks at 

x/e 159 (36s) and m/e 131 (125) respectively are also quite prominent. If the inlet temperature 

is raised from 811 to 1060, the &Cl fraeent becomes the base pock insteud of the moleculnr ion. 

F'Z 6 orange crystals m.p. 214-160 ie also a Deri hydroxynu;!hthaquinoue and its W spectrum 
95:: EtCVl 

and that of its anion resembled those of plumbagin and itiauion. fix (log G): 235 (4.70), 

257 sh (4.26), 274 (4.28), 413 (3.84) nm; hz EtCH + OH (log E. ): 210 (5.99), 287 (4.46), 

538 (3.94) mn, The IR spectrum (KM) shows peaks at 1665 and 1625 cm 
-1 corresponding to the 

m6ahelatcd and chelated carbonyls respectively. The ?&j~i spotrum is similar to that of plumbugin 

\ 
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exoepting that there is no signal for a riwlio proton and the methyl signal is a sharp 

singlet d(CDCl3); 2.08, s, qainone methyl, three & 7.30 - 7.47, q, one aramatio H; 

7.70 - 7.80, t, two aromatio l& 11.83, e, D20 exchangeable, one peri_UB. 

The position of the met@4 singlet at 2.08 plue and the absence of a signal for a vinylio 

proton suggested the possibility of P2 8 being a plumbagin dimer. This was borne out by its 

High resolution mase analysis which gave a molecular weight (Y.Y. - 374.0782) corresponding to 

the molecular fonaula C22l$4O6. The above evidelree shows W 6 to be 3.3' biplumbagin (III)e 

Structures (IV) and (V) which would be compatible with the above evidence are laled out on 

biogenetic grounds as these require i,S-di~ro~-2aethylnaphthalene as a precursor. All 

related natural products so far isolated 

naphthalene. 

are known to be derived from 1,8-dihydroxy-3-m0thyl- 

In the mass speatrum, the molecular ion is the base penk, initial loes of lX3* is very 

dominant compared to loss of CO: m/e 359 (66%), m/e 346 (35). The other fragmenta expected on 

analogy with simple 1,4-naphthaquinones' are &CU3-C0, m/e 331 (13%); M-CIi3-2C0, m/e 303 (8s); 

LI-CO-CO~, in/e 317 (5.2%); s/e 120 (18$); m/e 92 (30$); m/e 63 (21s). 

The aeoond major fragmentation pathway encompasses the initial loss of OH* followed by 

successive loss of two molecules of CO; m/e 367, 329, 301 (355, 8% and 7$ respectively). The 

molecular ion also loses U20 to give m/e 356 (7$). This loss of UH and Hz0 is much more 

marked than in diospyrin, isodiospyrin and elleptioone. It cannot follow the elleptinorrs 

pathway for obvious reasons3. In all possibility the OH lose involves the oarbonyl and the 

methyl groups and deuteration studies to shm that the peri Oli is not involved are undernay. 
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* Corresnonding metostable peaks seen in the spectrum. 
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