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Abstrrct-Photortrrctionofpentofluor2~ylothain~~~ d - 253.7 nmmsultedin 
intramolecular [2 + 23 cycloadditkm, forming 2$.4,5,6pmtafiuoro-l,8-epoximetluno bicyclo[4.2.0]oct.a- 
2&iicn~ while 8 similar’reauion oftbe tbh analogw lad to c-s bond dulvagc. 

The photochemical behaviour of aromatic molecules 
has been widely investigated in tk last three decadea’ 
It is well known that several rcamutmtn of 
aromatic molecules can also occur us&x photo- 
chemical conditions3 Photo-Claimn fiarroasements 
of aryl-ally1 ethers lead to 2-, 3-, and Qsubatituted 
phenolqdienonqandotherproduds,withtbecourseof 
the reaction depending on the subatituent and the 
reaction conditions.*~’ Photoreactions of non- 
conjugated phenyl-vinyl bichromophoric systems lead 
to various types of intramolecular cydoaddition 
products, and the position of attack strongly depends 
on the structure of the molecule :6 henxyl-prop2-enyl 
ether is transformed after 2,6- and l&attack to three 
products with quantum yields between 0.017 and 0.03. 
The use of fluorine as a convenient substituent to follow 
the photochemicaf hehaviour of molecuka has been 
variously reported.’ For the last ten years Brooke 
intensively studied thermal transfotmatiorss of fluoro- 
substituted aryl-ally1 ethers and has shown that 
reaction pathways could be importantl{ intluenced by 
using appropriate reaction conditions. 

In our continuing interest in the dfbet of fluorine as 
substituent on phototransformations of organic 
mo1ecu1es,9 we found it worthwhile to study the 
photoreactions of fluoroaubstituted aryl-prop2-enyl 
ethers and thioethers. 

RESULTS AND DISCUSSION 

Irradiation (60 hr) of a cyclohexane solution of 1 
mm01 of pentafluorophenyl-prop-2-enyl ether at rl = 
253.7 nm resulted in the formation of only one new 
product, which in its 19F-NMR spectrum showed five 
multiplet signals : C& - 145.8, - 149.1, -150.2, - 158.3, 
and -200.5, and five multiplet signals in its ‘H-NMR 
spectrum: bn 2.05, 2.7, 3.4, 4.35, 4.65. The product, 
isolated by preparative TLC, had the same molecular 
composition as the starting compound, but showed 
different fragmentations in its mass spectrum. On the 
basis of the spectroscopic data and spin-spin 
decoupling NMR experiments, we established that 
intramolecular [2 +2] cydoaddition had occurred 
with the formation of 2,3,4,5,6 - pentatluoro - 1.8 - 
epoximethano bicyclo[4.2.0]octa-2,4-diene (2, Scheme 
1). 

Further, we studied the effect of the hetero atom on 
the course of phototransformation. and found that 
pentailuorophenyl-prop2cnyl thioether (lb) reacted 
differently, with only C-S bond cleavage, which 

resulted in pentafIuorothiopheno1 (3) and penta- 
5uorop&nylcydobexyl thioether (4) formation. 

In amtraat to the bdmviour of tha above mentioned 
mokcuka (la and b), tetraftuoro-pyridyl-prop-2-e@ 
ether proved to be photo&able in cyclohexane solution 
under the same conditions. 

EXPERIMENTAL 

Irradiations wcae carried out with e Rayonct Modd 100 
6ttiwithfourRPR253.7nmlampa.IRspa%rawcrcruxrdai 
using a PcrkiiElma 727B spa&&r and ‘H- and 19F- 
NMR spasm by us@ a JEOL JNM PS 100 spectrometer. 
from CDCI, or CCL. with Me.Si or CCIF, as internal 
r&ream I& spa&t and high&olution riiemmmmta 
wwc t&al oa a CEC 21-100 spcctromctcr. 

Mowids. hlta5uoropho?ly1-prop2-propZcnyl ether, 
pmtahoropkanyl-propZcayl thioctbcr, and totrafluoro-t- 
pyxidyl-prop2-cnyl ether were synthcsizad.8 Cydohcxanc 
w8mpuTi&danddwkdbdorcuse. 

2,3,4,5,6 - Pmtqplcao - 1,8 - epoximcthmw b&y~4.2.O]uurc 
zufmr (2) 

1mmolofl8wudia8olvcdin18mlofcyd~ther 
was irradiated for 60 llr at A = 253.7 ml& the solvalt 

scheme 1. 
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evaporated in uactw and the crude mixture (207 mg) analysed 
by 19F-NMR spectroscopy. It contaiued, besides 44% of the 
starting material, 650/, of product 2 wbicb was isolated by 
preparative TLC (SiOs; petroleum ‘etber-CHCf, 9: 1) as a 
white crystalline compound (68 mg (30&), m.p. 140-142”). 
NMR:&, - 145.8 (ddd), d, - 149.1 (dd), & - 150.2 (d), a,, 
- 158.3 (ddd), &, - 200.5 (dddd), a,,,, 4.65 (&$4.35 (d), &, 
3.42 (m), au, 2.7 {dddd), 2.04 (ddd), 3Jr,,,, = ,=24Hx, 
3J~,~s = 18 Hx, ‘J,,,, = 15 Hx, ‘Jn,u, = 14 “& 3Jp,r, = 
3Jn,r,, = ‘Jr,“, = ‘J~,,,rt,~ = 9 Hz, ‘JH,,,, = 8 Hz, ‘JF,F. = 
6 Hz; MS: m/e talc for C,H,F,O 224.0260, found 224.0265, 
mfe(relativeint~~tv)22S~M+ + 1.~~2~~~.9l~~f24~ 

irradiation 4pentap~rap~yt-pr~~2-eeyi thioether (lb) 
1 mm01 of 1 b was dissolved in 18 ml of cyclobexaue, the s&t 

irradiated for 24 or 65 hr at 1= 253.7 mu, the solvent 
evaporated in l~cuo andthe crude mixture aualysed by rsF- 
NMR spectroscopy, In the case of 24 br irradiation, it 
contaiued 72”/,oftbestartingmatcriaJ 17’ .of3& I I’ 0i 4, 
while tbe mixture obtained after $5 br m.tdt~uen brd iZ* .+ 
lb,35o/,of3aud 12%of4.Tbestructuresof3aod4isolated 

by preparative GLC, were determined on the basis of their 
spectroscopic data and by comparison with the literature. 

*Presented in part : B. Sket, N. ZupantiE and M. Zupan, Xth 
IUPAC S~~~~ on P~t~~~~y. Intcrfaken, 22-27 
July (1984). 
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