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DISCOVERY of the profound molecular changes involved in the photodhemical 

conversion of santonin (I) to photosantonic acid (II),l the structure of 
n 

which was established in this Laboratory," prompted broader investigation 
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of carboxylic acid production by ultraviolet irradiation of cross-conjugated 

dienones. The abnormal Reimer-Tiemann reaction product III represents an 

interesting variant; and we have now found that this dienone is transformed 
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on photolysis to the acid IV, obviously arising from a reaction path which 

is, in respect to novelty and complexity, the equal of the aforementioned 

prototype. 

After irradiation (Hanovia Type L lamp) of a solution of dienone III 

in 111 acetic acid-water for 24 hr, a small yield of acidic transformation 

product was isolated by evaporation, extraction with sodium bicarbonate, 

followed by acidification with mineral acid and ether extraction. Re- 

crystallization from ether afforded the pure photo acid (m.p. 108-1090), 

analysis of which indicated the molecular formula C9H1303Cl (Found: C, 52.94; 

H, 6.43; Cl, 17.39. Calc.: C, 52.81~ H, 6.36; Cl, 17.36). 

The ultraviolet spectrum A:::’ 278 rnp (E = 30), demonstrated the 

presence of a non-conjugated ketonic carbonyl group, the nature of which 

was further revealed by a positive iodoform test. Alcoholic silver nitrate 

had no action on the photoacid. In the infrared (CH;13) broad absorption 

in the 3-4 p and 5.80-5.90~ regions was observed, while a weak, but sharp 

peak at 6.13~ suggested olefinic bonding. 

Two moles.of hydrogen were absorbed on reduction over 10 per cent 

palladium-on-charcoal in ethanol, half being used for saturation of a double 

bond and the remainder for hydrogenolysis of halogen. The reduction product, 

3-isopropyl-5-ketohexanoic acid (V), was identified by means of infrared 

CH3COCH2& 
CH(CH312 

1 CH2COOH 

V 

spectral comparison with a knovm specimen, 3 and through m.p. and m.m.p. 

comparisons of the oxime (94-94.5’) and semicarbazone (145-146’) of the 

reduction keto acid with the corresponding derivatives (95.5-96.5’1 145- 

147’) of authentic material. 

3 A.M. Crossly, J. Shem. Sot. & 675 (1902). 
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Proton magnetic resonance spectroscopy permitted final assignment of 

structure. Clearly discernable, in addition to signals due to two methylene 

and one methine hydrogens, were resonance peaks ascribable to carboxyl 

hydrogen; one vinyl hydrogen (unsplit); and hydrogens of the acetyl function, 

as well as thos of an additional isolated methyl group attached to an ole- 

finic bond. Only the constitution assigned (IV) is consonant with the 

splitting pattern and chemical shifts observed in the N.M.R. spectrum of 

the new photoacid. 

N.M.R. Data for Photoacid IV= 

Peak (T) Area Splitting Assignment 

-1.30 1 singlet COOH 

4.01 1 singlet )C=CH- 

6.85 1 multiplet 9 

7.52 4 irreg. triplet -%2- 

7.89 3 singlet CH3CO- 

8.28 3 singlet CH3< 

%pectrum was obtained on a 60 mc Varian instrument using a 
deuterochloroform solution at room temperature. Values 

relative to hexamethyldisiloxane (T= 9.95). 

The exact itinerary followed by the starting dienone in the route to 

destination IV is obscure, although the general pathway may be surmised, 

at least in part. Probably the starting direction corresponds to that in 

the santonin + photosantonic acid case, 294 i.e. a bond-switching process 

leading to an unsaturated cyclopropyl ketone (VI). In the original example,2 

methyl migration, ring opening, double bond migration and solvation (by 

4n 
k 
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processes which are still uncertain) ensue; whereas in the present case the 

further option of halogen elimination, in addition to ring opening and 

hydrolysis, is elected. In a strictly symbolic sense, presumed inter- 

mediate VI can be converted (VII --_) VIII 4 IV) to observed product with- 

out great difficulty, although it is problematical whether that process 

per se is in fact realized: Assuming that further modification of VI is 

photo-induced several possible initiation mechanisms present themselves, 

e.g. an n -4 8* transition leading to concerted elimination with cleavage 

(IX), and coupled with hydrolytic ring opening, as in VII3 or, “reverse 

lx 

hydration*’ - a consequence of excited state X - followed by collapse of 

intermediate XI to product, as shown. It should be emphasized that the 
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X XI 

above interpretations are illustrative only, and that further work is needed 

to establish the correct course of reaction. 

- The authors are grateful to The Petroleum Research 
or financial support. 


