
ISOLATION OF 1.2-OIHYDROXY-4-GLUCOSYLOXYNAPHTHALENE FROM LAWSONIA INNERMIS 

Muhammad Afzal*, Gallb Al-Oriquat, Jassim M. AI-Hassan, Nazar Muhammad 

Biochemistry Department, Kuwalt Unlverslty, Kuwa~t 

AbaGzaot - IooEation and chonacteh i ra t ion  06 1.2-dihyhoxy-4-gEuco~yEoxynapkthntene 

@om 1. i n n e n d  one denchibed 6ox t h e  d h t  tine. 

Lawsonia lnnermls (syn. L. alba Lam., Lythraceae), comnonly known as henna, 18 an anclent olant 

and 18 often used as a folklore medlclne throughout Asla, the Middle East and other countrles. 
1 The leaves of this plant are astringent and are used as prophylactic against s k ~ n  diseases . 

1 The leaves were shown to have some action against tuberculosis, typhold and haemorrhagia . 
The antibacterial activity of an aqueous extract of henna leaves has been demonstrated by 

2 Malekzadeh . 

The plant leaves are mainly used as cosmetlc for stainlng hands, feet and halr. The dye present 
3 In t h ~ s  plant has been characterized as 2-hydroxy-1,4-naphthoauinone (lawsone ). The presence 

4 of 1.3-dihydroxynaphthalene has also been predicted in thls plant . Lawsone (I) and related 
5 lapachol (11) are shown to have slmllar antlmlcrobial activities . Both are effective against 

Brucella specles and Nelsseria catarrhabis, the mlnimum inhibitory concentration of lawsone 

ranglng 50-200 ug/ml. -- In vivo, lawsone showed an antitumor actlvity agalnst SARCOMA-180 in 

5 mice . 

Lawsone was first Isolated by Tomrnasl by alkaline extraction of malba, In 1920. Subsequently 

this compound was lsolated from other specles such as L. spinosa L; Impatiens balsamlna L; 



3 loallida nutt and 1. caoensls . The presence of a reduced form of lawsone has been indicated in 
6 I. balsamina L. by Glennie and Bohm . Similarly the presence of 1.5-dihydroxy-4-giucosyloxynaph- 

7 tblene (Ill) In green walnuts has been reported by Hayes and Thomson . In vlew of the increas- 

ing evidence of the pharmacological activity of L. alba, we decided to relnvestigate the compo- - 
nents of thls plant for the possible presence of reduced lawsone whlch could easlly autooxidize 

to give lawsone. 

4 All previous reports describe the extraction of L. using aqueous or alkaline conditions . 
These extraction procedures are responsible for the autooxidatlon of the reduced quinone present 

in thls plant. As a test of thls we extracted L. with purified methanol and other solvents 
and found that lawsone (I) was not at all present in any one of these extracts. However an 

alkali treatment of the methanolic extract showed the presence, against an authentic sample, of 

lawsone ( I  ), on tlc. We thlls conclude that lawsone (1 ), previwsly described as a metabolite 

of L. is in fact an art~fact. Attempts were therefore concentrated to isolate the probable 
reduced quinone from this olant. 

L. alba leaves (1 kg), collected from Mln~stry of Health, Kuwait, were air dried and powdered. 

It was then exhaustively extracted by Soxhlet extraction apparatus using pure methanol as a 

solvent. The solvent was evaporated under reduced pressure to glve a dark viscous gum which 

did not show the presence of lawsone on tlc. However alkaline treatment of the extract showed 

presence of lausone. 

The concentratred methanolic extract was chromatographed on a serles of sllica-qel columns by 

gradient elutlon. Liqht petroleum ether-chlorofom (8:2 vlv) fractions yielded ~-s~tosterol 
8 9 mp 136' C, Ilt. mp 136.5' C and stigmasterol mp 170-172' C, lit. mp, 170-171°c. Subsequent 

ethylacetate fractions yielded a llght brownish gum (110 mg) whlch could not be crystalilzed 

fronl a variety of organic solvents. However under high vacuum it turned into an amorphous powder 

WhlCh returned to a gum form after being left for some time. It showea a s~ngle spot on tlc 

(EtOAc:EtOH:AcOH, 17:2:1 vlv) and gave a dark brown ferric chlorlde reaction. It was highly 

soluble in water and insoluble in most organlc solvents. Saponification of the gum under 

alkal~ne cond~tlons gave lawsone and glucose in quant~tative ylelds as ev~denced by paper chro- 

mato(lraphy.lr urnax. ~ ~ S J - ~ Z O O  (OH); 1635, 1605, 1595 cm-' (c-C, Ar). NMR (acetone-D~)?: 1.55q, 

1.85~. 2H. (Ar-H, at C5 & C8); 3.38, lH, (Ar-Y, at C3); 4.95 br, 4H, (Glycosyi-OH); 6.2m, 7H, 

(Gl~cos~l-H). The natural product was unstable and changed Into a red, ~nsoluble material, 

after exoosure to llght and air. However it gave a stable hexaacetate derivative as a colour- 

less amorphous powder, mp 63-85' C decompos~ng at 9-5-97' C. 
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The natural product had an uv absorption spectrum slrnilar to that of 1,2,4-trihydroxynaphtha- 
10 lene . T h ~ s  lnd~cated that t h ~ s  product was a glucoside of 1,2,4-tr~hydroxynaphthalene. The 

glycosyl link at C4 is favoured slnce glycosyl link at C2 will glve a stable 1.4-naphthoqulnone- 

2-glucoside. The palcement of glycosyl llnk at C, 1s also not posslbie slnce the resultinq com- 

pound should be reslstant to autoox~dation. However placement of glycosyl l ~ n k  at C4 w ~ l l  give 

a compound compatible wlth the properties mentioned above. The compound is thus characterlzed 

as 1.2-dihydroxy-4-glucosyloxynaphthalene (IV). 

The red insoluble material, obtalned after exposure of the natural product (IV) to air and light 

showed a molecular Ion M* 328.0386 (CZOH8O5) requires 328.0382. This ind~cated the photocataiy- 

sed dimerisation of the product (IV) wlth autooxidation and ellmination of the sugar res~due. 

The product, mp 318' C wlth decomposit~on, was characterlzed (MS. ir and m~xed mp) as u,~'-anhy- 

dride (V), lit." mp 318'~. This anhydride (V) has been previously prepared" by ultra vlolet 

irradiat~on of lawsone to give intermediate 3,3'-d1hydroxy-2,2'-binaphthoqu1none (VI) which 

undergoes dehydration to glve o,8'-anhydr~de ( V ) .  



h t ~ m i c r o b l a l  a c t l v i t y  o f  the  product ( I V )  was checked against  a number of t e s t  microorganisms 

and it was found t o  be a c t i v e  aga ins t  Bacillus s u b t l l l u s  Cohn emend. Prazmowski, NRRL 8-765 

and Sacchromyces Pastorlanus Hansen, NRRL Y-139. Compound I V  proved t o  a c t i v e  aga ins t  psoriasis 

when a p p l ~ e d  r e g u l a r l y  f o r  seven days on f i v e  psoriatic volunteers.  No s ide e f f ec t  was detec ted 

during t reatment of t h l s  l i m ~ t e d  number of pa t i en t s .  
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