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The photochemical interconversion of the E and anti-isomers of imines 

is a subject of long-standing interest. 
l-6 

In the present communication we 

report on some aspects of the direct and sensitized isomerization of the 2- 

acetonaphthone oxime O-methyl ether system, where we note that marked discrep- 

ancies exist between predicted and measured quantum yields. This previously 

undiscerned phenomenon is of fundamental interest by virtue of its superficial 

parallels to and mechanistic differences from the corresponding situation in 

olefin photochemistry. 

The anti-O-methyl ether of acetonaphthone oxime (2) was synthesized by 

treating 2-acetonaphthone with methoxylamine hydrochloride according to the 

procedure of Karabatsos and Hsi.' The corresponding z isomer (L) was pre- 

pared by irradiation of (2) in pentane using 3130 i light. 

czcQ\ 3 a+J,/J3 
CH3 H3 3 

2 1 

Irradiation of degassed pentane (or benzene) solutions of s (or anti)- 

oxime ethers (& or 2) at 3130 i, led to photostationary states whose composition 

varied from 64% s at [oxime ether] = 0.003M to 42% E at [oxime ether] = 

1.35M. The data obtained indicate that the final photostationary state composi- 

tion is dependent on both the temperature maintained and the concentration 
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e. [syn]/[anti] at 

(pentane); 1 SW/- 

and solvent used during the course of the irradiation (i 

O.lM pentane = 0.92 ,+ 0.03 at 25O and 1.20 & 0.05 at 80° 

. 

[anti] = 1.80 2 0.06 at 0.003M (pentane, 25O), 1.11 + 0.05 at 0.05M (pentane, 

250), and 0.72 2 0.04 at 1.35M (benzene, 25O). The results show that high oxime 

ether concentrations enhance the fraction of the anti isomer in the photosta- 

tionary state. High temperatures, however, tend to diminish the fraction of 

the thermodynamically more stable anti form. 

Two possibilities come to mind in seeking an explanation for the cause 

of the (danti) isomer variation. These are (1) association between ground- 

state molecules which gives rise to dimers and higher aggregates, and (2) 

specific interactions between ground-state and excited oxime ether molecules. 

Since no evidence for ground-state complexing could be found by uv, ir, or nmr 

spectroscopy, it would seem as though the observed variation in the photo- 

stationary state is due to interactions between excited and ground-state mole- 

cules. These interactions will be expected to be somewhat dependent on the 

temperature and solvent system employed. 
8 

The data obtained are consistent 

with the involvement of an excimer which is capable of inducing s-anti iso- 

merization and whose "decay ratio" differs from that of the excited monomer. 

In this connection it is worthy to note that the fluorescence of oxime ether 

A is subject to concentration quenching. Most importantly, a new component 

(2 h 500 run) became evident in the fluorescence spectrum as the concentration 

of the s isomer increased. The variation of the photostationary state com- 

position as a function of temperature can be attributed to the dissociation of 

the excimer with reformation of the excited monomer at higher temperatures. 

The equilibrium associated with excimer formation and its corresponding "decay 

ratio" will also be expected to be influenced by the nature of the solvent 

system used. Excimers have been reported to play an important role in the 

photoisomerization of certain olefinic systems. 
9-11 

In these cases it was 

found that a high olefin concentration also enhances the fraction of the trans 

isomer in the photostationary state. 

In order to determine whether the concentration effects noted in the 
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V-IT* state(s) to the imine excited state(s).14 Alternatively, the lower 

efficiency may result from a radiationless decay path of the excited naphthyl 

state(s) which maintains geometric integrity of the oxime ether. 

Acknowledqement - We gratefully acknowledge support of this research by the 

National Science Foundation (Grant PO-37550). and the Alfred P. Sloan Founda- 

tion. 

References 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

A. Hantzch, E, 23, 2325 (1980); X, 51 (1891). 

G. Ciamician and P. Silber, ibid., & 4266 (1904). 

R. Stoermer, ibid., 22, 637 (1911). 

0. L. Brady and F. 125, 547 
(1924); 

P. Dunn, J. Chem. Sot., &gz, 1619 (1913); 
1.2, 874 (1927). 

-_- 
--- 

J. I-I. Amin and P. deMayo, Tetrahedron Lett., 1585 (1963); H. Izawa, P. 
deMayo, and T. Tabata, Can. J. Chem., $2, 51 (1969). 

E. J. Poziomek, J. Pharm. Sci., 24, 333 (1965). 

G. J. Karabatsos and N. Hsi, Tetrahedron, 11, 1079 (1967). 

T. Forster, Angew. Chem. Int. Enql., f& 333 (1969). 

D. Schulte-Frohlinde, H. Blum, and H. Gusten, J. Phvs. Chem., 58, 2486 
(1962). 

D. Schulte-Frohlinde and H. Gusten, 2. Phvsik Chem., (Frankfurt) 42, 209 
(1965). 

A. A. Zimmerman, C. M. Orlando, M. H. Gianni, and K. Weiss, J. Org. Chem., 
12, 73 (1969). 

L. M. Stephenson, D. G. Whitten, G. F. Vesley, and G. S. Hammond, J. Amer. 
them. Sot., gg, 3665 (1966). 

This relationship is valid only if the rate constants for quenching sensi- 
tizer triplets by the two isomers are the same. For the case of oxime 
ethers 1 and 1 this should be true since energy transfer from benzophen- 
one to naphthalene is known to be diffusion controlled. 

For a similar situation where a diminished intersystem crossing was 
encountered in a bichromophoric system see W. Ferree, Jr.., J. B. Grutzner, 
and Ii. Morrison, J. Amer. Chem. Sot., 22, 5502 (1971). 


