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Abstract : Irradiation of the dienone 1 furnishes essentially a single tricyclic 

product 2 containing cyclobutane ring. The correspondins epoxide 2 

furnishes tagitinin F 2 - an antileukemic compound. 

Photocyclization of cyclodecenone system incorporating the isolated 

double bond at the J,b position in the. cyclodecano ring have been reported to 

yield the major products as tine tricyclic compounds containing cyclobutane 

ring 1,2 . However, irradiation of 0.4% absoiute ethanol solution of the 

heliangolide & 
3 
with a bare arc mercuLy lamp through quartz led exclusively 

to the formation of compound 2 mp. lJO“C, which was ideiltified as follows 
4 
. 

1 H W_< spectrum (CDC13) of chti photolysis prtiuct exhibited a singlet at 

6 1.25 ppm integratin, to six protons and thus sugtjesting the formation of 

compound 2 or ;1. In the I,< spectrum (CHC13) the intensity of the absorption 

band at 174Ocm 
-1 

was aimost double than that at 1770cm 
-1 

favourin; structure 

2 over 2. Methanolysis with NaOCH3/CH30H furnished fl in w‘hose IR spectrum 

aLIorption bands at 1775 an. 174Ocm 
-1 

clearly establish,Ad the identity of the 

photolysi; pyociuct as 2. The proton under the lzctone oxygen in 2 ap:?eared as 

a doublet at & 4.85 ppm with J=9.5 Bz an;; therefore, hydrogen at C-5 was 

a&signed d confi,uration in conjunction with the molecular models. Recording 

the NMR spectrum of 2 in C6D6 shifted ths methyl at C-4 to thi; lower field 

(61.57 py*n) thus indicating it to bc equatorial and therefore Examinati.0;: 
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oL the i,lolecular models of 2 dictates that if C-5 hydrognil ir: o( and c-4 meLily 

is/jthen C-10 xethyl arti C-l hydrogen ought to be 
P 
and o< respectively, however, 

this decision may be treated as tentative. 

The pronounced selectiviky observed in the formation of 2 reveals that 

the mode of photocyclization of cyclodecadianona depends upon the geometry of 

the conjugated double bond and ::hc position of the isolated Uoublc bond 1,2,6 . 

The above studies will have implications on the synkhesis of naturally occuring 

tricyclic scsquiterpene anu sesquiterpenc lactones 780 containin, cyclobutane 

ring. 
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de also examined the; phocolysiti ci 0.4% ;1‘ nsoiu..e eth;inol Soiutiorl 02 

the epoxide z3 with a bare arc mercury lamp through quartz flask, which led 

almost quantitatively in 6 hr to the formation of tagitinin F 6 - a highly 

potent antileuke,nic se:;quiterpene lactone 9,lO , 1,3 or 1,4 Hydrogen shift is 

sugi;ested to be involved in the formation of tagitinin F g as shown in 

acheme I. The possibility that tagitinin F $ is biosynthesized in the plant 

through pigment sensitised photocyclization of the epoxide 2 is &te high 

since -the correspondincj C-4 alcohol of 5 known as tagitinin z i: a congener 

of tagit.Lnin Pg. 

OR 

0 Q 0 -6 
0 

5 

SCHEME-I 

6 



5432 

References : 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

ii.S.Grahvats, N.V. Bozhkova and h. Hilpcrt, Tetrahedron m., 2, 

947(1983) 

C.H.Heathcock and K.A. Badger, J. Chem. Sot., 1510(1968) 

P.K. Cho:<dhury, N.C. Barua, R.P. Sharma, G. Thyagarajan and W. Herz, 

J. Org. Chem., 45, 535(1930) 

Gennacradienolides containing 4,5-+ anil lO,l-trlns double bonds are 

kno;Jn as heliangolides. 

'I"ne reaction was monitored on 'TLC. After 8 hr 50% of '& was obtained besides 

recovering 40% of th& startin; material. Prolonged irradiation l,;d to 

extensive decomposition. CffnpounLi 2 gave satisfactory analytical data. 

D.H. Williams and bi.S. Bhacca, 'Tetrahetiz, 2l, 2121(1965) 

Photolysis of Cell-,i,:jcrene D 4 gives mainly (-)-p-bourbonone i.., 

o< -bourbonen: and p-copacne arz tnz minor products. 

I;. Yoshihara, Y. Ohta, 'I'. Sskai ant: Y. h'irose, Tetrahedron w., 2263(196t; -- / G? / i = 
H f 
Q iH 

ii = 
P 

I . . Bohlmann, P. aln,h, N. Borthakur anti J. Jakupo.lc, Ph tochenistr _, 20, 

2379(1981) 

P . Eohlmann, Ii. Ates (Goren), 3. Jakupovic, R.M. King and H. Robinson, 

Phytochemistry, 2l, 2+691(19tr2) 

ii. Pal, O.K. Kulshreshta snd R.i-. Rastoi,i, J. Pharm. SCS!.., 65, 918(1976) 

The photolysis was carried out at 20°C as hither temperature furnisiied 

small amounts of other gro_ucts rihich were not identified. The identity of 

tagitinin P 2 was established by direct c- ;m_parison with an Fluthencic 

sample. 

(Received in UK 10 August 1983) 


