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Abstract: Pulvinic acid, an important Lichen acid from the lower 
variety of lichens has been converted to leprapinic acid 
in good yields. The conversion has a significance in 
the biogenesis of lichen acids. 

Recently singlet oxygen has been suggested as a nonenzymatlc model for 

dioxygenases and its Involvement in severalbiosyst~ms and bfogeneses of plant 

phenolics has been postulated. 2-6 As a part of our continuing studies on the 

reactions of singlet oxygen with naturally occurring plant products we have 

carried out the dye sensitized photooxygenation of a lichen acid, pulvinic 

acid (1) with the hope to understand the connection between such photo- 

oxygenations and enzymic reactions in the lichen series. The present 

comnunicatlon deals with the convenient conversion of pulvinic acid to 

another lichen acid, lapraplnic acid (III). 

Pulvlnlc acid (200 mg) was dissolved in methanol (100 ml) with lo'* 

times its molar concentration of the sensitizer, rose bengal. The solution 

was Irradiated with 100 watt tungsten filament lanp (60 hr) while oxygen 

was passed through the solution continuously. To avoid side reactions, a 

potassium chranate screen was placed between the &IQ and the solution to 

arrest u.v. radiations, quite common in tungsten 1-s whi& progress of the 

reaction was monitored by TLC% The involvement of '02 was confinned by 

carrying out the reaction in the presence of well known free radical and 

singlet oxygen quenchers like quinol and&carotene respectively, when no 

reaction was obsezved. After about 75% of the reaction, the solvent was 

rewed under pressure and the residue extracted with ether, ethyl acetate 

and chlorofoz% The organic extracts were evaporated and subjected to 

column chromatography (silica gel) using petroleum ether-benzene (ial) as 

the eluent to yield a yellow congound, m.p. 160-l'), Rf 0.83 (Banzene-Acetic 

KBr 
acid8 lOOa1),'2),,, 3500 (broad, OH). 2%0, 2920, 1765, 1725, 1680, 1610 cd, 

Ez 270, 316 tint) nm; NHR (s, CDC13), 3.72 (s, Wi, -OCW_3_,), 3.8 

(6, ui, -ocy,). 4.1 (s, W, -W. 7.13-8.0 (9H, Aromatic protons) in good 



yield (30%). It could be Identified as leprapinlc acid by cmaritwn 
6 with an authentic sanple (m.m.p., Co-IR andCo-TLC) . 

The reaction can be considered to take nlace by 

of singlet oxygen at the electron rich ortho position 

peroxide (II) which gets converted to leprapinic acid 

of the experiment as depicted helowr 

an electm]Jhillc attack 

to yield a hydra- 

under the conditions 

This Is the first rmort of a one step conversion of pulvlnic acid 

to leprapinic acid which otherwise is obtained by a lengthy and low yield 

route. 6 This reaction Illustrates the case of oxygen lncornoration in the 

o-position and indicates this reaction as a non-enzymatic model for the 

genesis of lichen acids because both vulvlnic and lepraplnic acids co- 

occur quite often. The earller known example of such partlclpatlon of ringI& 

oxygen is that of hydroxy phenyl pyruvlc acid which Is converted to 

hemogentlslc acid where the reaction exclusively takes olace at the 

p-p081t10n.' 

Further work on the mechanism and reactions of singlet oxygen with 

other lichen acids Is in progress. 

Acknowledoementg The authors thank the University Grants Comnlsslon, NW 

Delhi, for financial assistance and the Principal, Rajdhanl College for 

encouragement. 

References 
1. Department of Chemistry, University of Dslhl, Delhi-110007 
2. T. Matsuura, H. Matsushlma and R. Nakashlma, 
3. K. Gode, J. Chu, T. Kimura and A.P. Schaap, 

1973, a 1300. 
4. H.M. Chawla and 5.8. Chibber, Tetrahedron Lettea, 1976, 2171. 
5. H.M. Chawla, S.S. Chlbber and An11 Sharma, Tetrahedron ktta. 197% 2315. 
6. S.P. BhutanI, Ph.D. Thesis, Delhi University, 1969. 
7. I. Salto, Y. Chujo, H. Shlmasu, M. Yamane, T. Matsuuta and H.J. Cahnmann, 

J. Am. Chem. Sot., 1975, z, 5272. 

(Received in UK 21 Naroh 1980) 


