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The 3,3-dlphenyl ally1 skeleton (Ia) of latlfolln, a recently dlsc,overedI 

member of the neofIavcmoids, shows soms Interesting reactlans' and rearrange- 

ments3. In this paper we describe a novel photocbemlcal transformatfcn of 

this molecule. 

Irradiation of a 58 solution of latlfolln dlmsthyl ether (Ib) (the free 

phenol Itself gave a complex mixture) In benzene or in bexane In Pyrex cells 

using a Philips BIOSOLS 200 watts high pressure Hg-lamp, at room temperature 

slowly produced a new componnd In excellent yield (90%). Tven strong sunljght 

filtered through Pyrex was fcund to be quite effective, canplete conversjon 

requiring 5 or 6 days. The same compound was produced In alcohol or aaetcue 

solutlcn hut there were sane side reactions necessitating chrcmatographjc 

purification. Addftlon of senslflsers like tenzophenone or clnchonine did not 

In any way affect the ccnlrse of the reactjon. frrediatlon of the powdered 

solid bousver did not produce any change. 

The new product crystalllsed from methanol as colmrless rbombs, m.p. 

lOO-101' (Found: C, 73.0; Ii, 7.4; -OCR3, 39.7%; C15Hlo(OcR3)4 requlres:C,72.6; 

R, 7.M; -ocR3, 39.5%), z;it 292 w (3.461, Mol. wt. 314 (mass-spectral). 

Its IR spectrum showed absence of unsaturatlon and this wag confirmed hy Its 

stability towards Lemleux-RudIoff reagent4. The canpcxlnd was thermally 

stable as beating upto 200' did not produce any change. Its sensftivlty 

towards strong acids was Indicated by an Immediate violet colcur with hydra- 

bromic acid In acetic acid. Under the same couditlcns (Ib) did not give any 

l TO wbcm enquiries should be sent. 

4169 



4170 No.42 

colwr. Its analysis and mol. wt. indicated that it Is iscmerlc with the 

starting substance and two structures (II) and (IIIa) c@?ld accaunt for this 

data. 

TarR=H. 

b,R=CH3. 

c, R= C2H5. 

n: ma,R=CH3. 

b, R=C2H5- 

The 60 Kc NNR spectrum of the compound in Ccl, showed, besides aromatic 

and methoxyl protons,two groups of allcyclic protans at arwnd 'r8.7 (2P, 

Irregular trfplet) and around 77.6 (2P, Irregular triplet). The absence of 

vlnyllc protons confirmed the lack of unsaturation. However, the considerable 

difference ( 1.1 ppn) in the chemical shift of these two groups of protons 

was not in favour of structure (II). Although there are two groups of 

protons (Ha and Hb) In (IT) their chemical shifts should not differ by more 

than 0.2 ppm5. Thjs large difference in the chemical shift of these protons 

was more fn accordance with structure UIla). The absorption at 78.7 Is due 

to the methylene protcns (Ha) In (II'Ia), its slfght aown field positian Is 

possibly c?ue to the aeshielding effect of the aryl groups. The absorption 

centered aralnd ~7.6 is due to the benzyllc protons Hh and Hb' In (IIIa). 

Its 100 MC NKR spectrum taken In C D showed clearly the Hb and Hb'(TTIa) 
66 

protons as a ~11 resolved aultlplet (5 lines) centered at r7.6. Moreover in 

double resonance experiments, by irradiating the methylene protons at r8.7 

this multjplet collapses to a doublet (Jsy1.5 cpd clearly showing that the 

protons Hb and HV are non equivalent. The small cmpllng constant of these 

two protons is indicative of the trans stereochemistry of (IIIa). 
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Fkrther conflrmatlcn of structure (Ilfa) for this photolsomer was pro- 

rlded by hydrogenation experiments ln ethanol (20 lb. p.s.l.,30$ W/c) which 

yielded (IV) slowly. After chromatography on basic alumina and elutlon wlth 

a mixture of petroleum ether and benserle (ltl), lt crystalllsed fran methanol 

as colourless needles, m.p.71-72', AMezx 278 w (3.18) and 288 mcc (3.17) 

(Found: C, 72.1; Ii, 7.9; %gH2404 requires3 C, 72.1; H, 7.6%). Its NMi 

spectrum In CC14 showed two multlplets centered around 78.2 (2P) and arclund 

T7.4(4P). The absence of a methyl peak in this spectrum clearly excludes 

structure (II) for the photoisonrsr. The structure of the hydrogenation 

product was finally conflrmed by dfrect comparlsan wlth an authentic specimen 

prepared by hydrogenatlan of the corresponding benzyl styrene' NJ. 

0CH3 0CH3 
H 9. 

It Is well known that oleflnlc ccmpcunds undergo cycle-addition to form 

4-membered der~vatlves ~1 UV lrradlatlcn. The formation of a cyclopropane 

derivative accompanied by a phony1 migration Is rather novel and as far as we 

know has few parallels ln literature. Hence the generality of thjs reaction 

was fnvestlgated with the help of a few suitable models. The dlethyl ether 

of latlfolln (Xc) also underwent similar photoisosmrlsatjon to gjve (IlTc) as 

colourless rhombs from methanol, m.p.86-7,' (Fcrundr C, 74.0; H, 8.C; C2,H2604 

requires C, 73.6; H, 7.6); mol. wt. 342 (mass-spectral), xX$:! 290 ~0.58). 

The Intramolecular nature of this transformation was shown by the fact 

that no crossed products were faund on irradiation of a mixture of the 

dlmethyl and dlethyl ethers of latlfolln. 

An Isolated double band Is necessary for this lsomerlsatlcn as neither 

dlhydrolatlfolln dlmethyl ether nor lsolatlfolln dlmethyl ether and the 

isomerlc benzyl styrene (V) showed any transformatlcn products under the game 
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conditions of Irradiation. simple ally1 caapaunds like o-methoxy or 

hydroxy ally1 benzene and eugenol methyl ether also remained unaffected. 

The present results obviously do not define the exact nature of the 

excited species or the detailed mechanism of this photorearrangement. 

Possibly It may involve excitation of the double band to a dlradlcal 

followed by phenyl migration to a more stable 1x3 radical and recombination 

of the new radical to CyClOprOpane ring. But the wave length employed Is 

not sufficient to cause excitation of an Isolated dcuble bond directly. 

Probably the more substituted aryl group absorbs energy and by internal 

conversfou produces an excited grcund state which undergoes the reardange- 

ment. 
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