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PHOTOCHEMISTRY OF ORGANIC HALIDES: SCME INTERESTING
FEATURES OF THE PHOTOBEHAVIOUR OF VINYL HALIDES AND
VINYLIDINE DIHALIDES DFRIVED FROM CAMPHENE

H.R. Sonawane*, B.S. Nanjundiah & M.D.Panse
National Chemical Laboratory, Poona 411 008, India

SUIMMARY: A study of the photochemistry of vinylidine dihalides 1 and 2 and
vinylhalides 4 and 5 revealed some interesting differences in their photobehaviour.
This study led to wncover ap important cemstraint in the generation of vinyl cations
from certaino¢ - umsubstituted vinyl halides such as 4.

During the past few years, the photochemistry of organic halides has received fairly
considerable attentionl; however, a similar study of 1l-halo and 1,1-dihaloethylenic
chromophores has comparatively remained unexplored in spite of their presence in synthetic
pyrethroidsz, a highly potent class of insecticides. We have recently ex.amined3 the
photobehaviour of a group of vinyl halides derived fram camphene and demonstrated that in
addition to polar medium, the presence of a stablizing =« -substituent is the primary

need to generate vinyl cations.

In this commmication we wish to present the results of the photochemistry of a
pair of vinylidine dihalides4 1 and 2 and compare their photobehaviour with those of the
corresponding vinyl halides 4 and 5 under similar conditions. This study reveals the
importance of ring strain in the photochemistry of exo-methylenesC-unsubstituted vinyl
iodide 4 wherein an alteration in the typical ionic behaviour of the C-I bond in favour
of a radical pathway is observed; a phenamenon probably first of its kind.

Irradiation of 1 in anhydrous methanol (0.87 soln. Ny, 200-W high pressure Hanovia
tamp, 9 hr) at room temperature afforded principally two primary photoproducts6 3and 4
~1:1, glc, 887 yield, eqn-I). When irradiation was continued turther, the disappearance
of 4 with concomitant formation of 6 was observed. However, irradiation of 2 under similar
conditions (16 hr) furnished exclusively the partial reduction product 5 (827 yield) with
no indication (glc, pmr) of the appearance of any other product except 6 formed on
prolonged irradiation (eqn-II).

It is interesting to note that when 1 and 2 were subjected to irradiation at low
temperature ¢~ -10°C), 2 did not offer any ionic product even in trace quantities, while
the diiodo compound 1 furnished essentially the icnic product 3 in a high yield (90%).

Thus photolysis of 1,1-diiodoethylenes especially at low temperature can be considered
to be a preparative method to cbtain inreresting class ot compounds such as 3. However, it
18 significant to note that independent photolysis of halides 4 and 5 at ambient and even

3507



3508

at low temperature v -20°C) failed to furnish any ionic product, instead afforded only

the reduction product 6.
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The significant features of the present results are as follows: The two
dihalides 1 and 2 exhibit a highly contrasting photobehaviour; the former afforded
both ionic 3 and radical products 4, whereas the latter furnished exclusively radical
products. The only known example of analogous contrasting photobehaviour of vinylidine
diiodides and dibromides is that of (dihalomethylene) cyclohexanes7 This difference
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in behaviour has been ascribed to the intrinsic nature of C-I and C-Br bondss.

The most intriguing observation is that the vinyl iodide 4 refused to give any
ionic product, while the corresponding diiodide 1 under similar conditions furnished
predominantly the stable nucleophilic trapping product 3, though in both the cases the
photocleavage involves the common C-I bond.

In this regard, attention may be drawn to the recently reported7 photobehaviour
of iodomethylene cyclopentane 7 which on irradiation in ethylene glycol afforded the
ionic product 9 with a ring enlargement along with the reduction product 8 (eqn-III).
Similarly, only the ring-enlarged ionic product was obtained from iodomethylene cyclo-
hexane also. These results have been rationalized by assuming the ready rearrangement
of the initially formed unsubstituted vinyl cation 1l to ¢ -substituted endocyclic vinyl
cation 12 which on encapture by the solvent furnishes 9. It appears that the rearrange-
ment is a characteristic feature of =¢-umsubstituted vinyl cations although the resulting
endocyclic vinyl cation cannot assume the preferred linear geometry.

In view of the above results, the initially generated oc-unsubstituted vinyl
cation 14 from 4 was very much expected to rearrange to<t-substituted vinyl cation 15
or 16 and furnish the products therefrom (eqn-IV). However, it is interesting to note
that such products are conspicuously absent. This unexpected deviation in the photo-
behaviour of 4 may be attributed to the stramg invelved in accommodating a bent vinyl
cation in bicyclo(3.2.1)octane system. Since this pathway appears to be cne of high
energy, the ion pair 14 prefers to revert to the starting halide. Instead, the other
low energy competitive pathway involving the radical pair 13 leading to reduction product
6 is followed.

Although C-I bond in general is known7

conditions for the formation of jonic products, the present study shows that in the case

to show a proclivity under photolytic

of iodomethylenecycloalkanes there are certain constraints; the formation of ionic products
appears to be controlled by the ability of the ring system to accommodate a bent vinyl
cation
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Recently, we have observed3 lEhat lodides I and IT also under comparable conditions
afford only reduction products to the total exclusion of ionic ones. In spite of
the presence of stabilizing »£-CHy group, the inability of the rigid tricyclic
system to accommodate a bent vinyl cation seems to be responsible for this unusual
photobehaviour.
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