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In the previous paper' a new class of photochromic compounds 

I (R = H or COCH3) was described, and the photochemically produced 

colored modifications were shown to have structures III (R = H or COCH3). 

The reactions are analogous to a number of previously reported revers- 

3 
ible cyclohexadiene-hexatriene photoisomerizations. In several of 

IAr-Ph . III Ar = Ph 

0 Ar 0 Ph 

III A 

II Ar =_p-CGH4CN 

these examples bicycle 4,5 LT, 1, g hexenes were formed . Evidence pre- 

sented in two of these examples has been interpreted as support for a 

one step photochemical reaction of the trienes to give the bicyclic 

5 
compounds . while it has previously been assumed that this mechanism 

generally occurs 
3a 

, the possibility that a suitably substituted cyclo- 

hexadiene might rearrange directly to abicyclo LT, 1, g hexene cannot 

be excluded. Since the absorption maxima of the tautomers I and III are 

well separatedL, these compounds seemed useful for further examination 

of this question. 
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Ph 

VII 

Ph 
+ e-f---- 1 (R = H) 

l:l:l-methylcycLohexane -3-methylpentane-toluene glasses containing I were 

irradiated (3100-4000 8) at 77OK. While I (R = COCH3) was photochemically 

inert at this temperature, glasses containing I (R = H) turned blue. The 

blue species could be bleached by irradiation of the glass with visible 

light, while on warming the glass above its melting point, the blue color 

was replaced by red. On refreezing the red melt, a red glass was obtained 

which was no longer sensitive to visible light and was indistinguishable 

from glasses formed by cooling solutions of III (R = H) prepared at room 

temperature. Apparently, therefore, 

ation of III (R = H) which thermally 

photochemically sensitive. This new 

a frozen conformation of III (R = H) 

there is an intermediate in the form- 

rearranges to III (R = H) and is 

photosensitive species might be either 

or a cis-trans isomer made extremely -- 

labile by virtue of the special reactivity of the enol group. Since similar 

low temperature behavior has been observed among photochromic analogs of 

I (e. g. VII)7 that lack a hydroxy group, the first-formed blue species may 

be a conformational isomer of III (R = H) such as IIIA (R=H). The different 

photochemical behavior of the two species might then be due to increased 

bond order of the C=C-C=C single bond in the excited states which effectively 

freezes the ground state conformation? 

These observations require that not only I and III, but also the 
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blue intermediate be considered as possible photochemical precurscrs of 

the cyclopropanes IV. Since III (R = H), the blue intermediate, and 

any intermediate in the formation of III (R = COCH3) are thermally un- 

stable, their photostationary concentrations during formation of IV 

will depend on the light intensity Thus if any one of these species 

were an immediate photochemical precursor of IV, the effective quantum 

yield for formation of IV should also depend on the light intensity. 

However, a three fold variation of the intensity of a 3650 2 source 

failed to cause a change in the quantum yields for formation of either 

Iv (R = H or CCCH3). Therefore, neither III (R = H) nor intermediates 

in the formation of III (R = H or COCH3) are photochemical precursors 

of IV. Similarly III (R = COCH3) cannot be an intermediate in the 

formation of IV (R = COCH3). Thus on irradiation of III (R = COCH3) 

with light not absorbed by I (R = COCH3) (viz;> 4350x), the latter 

compound was formed slowly though nearly quantitatively with no formation 

of IV (R = COCH3), while with 365Oa light IV (R = COCH3) was formed, 

but only at a low rate consistent with the reaction sequence III +I+IV 

(R = COCH3). Accordingly we conclude that the cyclohexadienes 

I (R = H and COCH,) are photochemically transformed to the CyclOprOpaneS 

IV (R = H and COCH3) without the intermediacy of the hexatrienes III. 

In the light of this conclusion there remain in doubt the 

identities of the immediate photochemical precursors of some of the 

simpler bicycle fi, 1, g hexenes, since most of these have not been 

established by rigorous arguments 
3a,5b . 

References -- 

1. To whom inquiries should be addressed. Present address: Synvar 

Research Institute, 3221 Porter Drive, Palo Alto, California. 

2. K. R. Huffman, M. Loy, W. A. Henderson, Jr., and E. F. Ullman, 

Tetrahedron Letters, 931, (1967). 



No.10 939 

3. For leading references see (a) W. G. Dauben and W. T. Wipke, Pure and 

Anpl. Chem., 2, 539 (1964); (b) P. DeMayo and S. T. Reid, 

Quart. Rev., l5, 393 (1961). 

4. (a) W. G. Dauben and P. Baumann, Tetrahedron Letters, 565, (1961); 

(b) J. Meinwald, A. Eckell and K. L. Erickson, J. Am. Chem. Sot., 

87, 3532 (1965); (c) G. R. Evanega, W. Bergmann, and J. English, Jr., 

J. Orq. Chem., 27, 13 (1962); (e) R. C. Cookson and D. W. Jones, 

J. Chem. Sot., 1881 (1965); (f) J. Meinwald and P. H. Mazzocchi, 

J. Am. Chem. Sot., 88, 2850 (1966); (g) H. Prinzbach and 

E. Druckrey, Tetrahedron Letters, 2959 (1965). 

5. (a) K. J. Crowley, ibid, 2863 (1965); (b) H. Prinzbach, H. Hagemann, 

J. H. Hartenstein and R. Kitzing, &, 98, 2201 (1965). 

6. W. A. Henderson and E. F. Ullman, J. Am. Chem. Sot., 87, 5424 (1965). 

7. Synthesized in a manner analogous to that of I: cf. ref. 1. 

8. For a related phenomenon see R. Sb H. Liu, N. J. Turro and G. S. Hammond, 

ibid A, 87, 3406 (1965). 


