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Spiropyrans find extensive use in Information storage technology! and the few
methodologies developed for their synthesis are based upon (4+2) cycloadditionsz,
reductive/thermal cyclisations3, enamine eliminations?, etc. These methods being specific are
limited in their utility. Here, in this communication, we report a general and direct
photochemical approach towards the synthesis of some complex spiropyrans which may extend

their use as photochromic materials.

Photoirradiation of a MeOH/CgHg solution of 3-cycloalkenyloxy chromone> 1 with 450W
Hanovia lamp through pyrex filter afforded after chromatographic workup 2 (n=1)0, yield 20%,
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mp 235-2360; v 1638 cm‘]; Amax 360, 320, 248 nm; & (CDCl3) 8.2 (d, J = 2 Hz, H-8), 7.7 (dd,
J =8 & 2 Hz, H-1)7, 7.45 (m, H-2, 3, 10, 11), 7.0 (dd, ] = 8 & 1.5 Hz, H-4)7, 6.20 (m, H-3'),
585 (d, J = 9 Hz, H-2"), 2.18 (m, H-4"), 1.65 (m, H-5', 6’). The structure 2 (n=1) became
further confirmed from M* 350 and two rDA fragments, m/z 155 and 196. Similarly the
structures of 2 (n=2), yield 12%; mp 180-181° and 4 yield 15%; mp 164-166° were confirmed by
their IR, PMR and mass spectra.

To assess the generality of this method, chromone § was photoirradiated to produce 6
(n=1), yield 50%; mp 170°', v 1645 cm-1; Amax. 328, 292, 241 nm; § (CDCl3) 8.2 (d, ] = 2 Hz,
H-7), 7.5(dd, J =9 & 2 Hz, H-9), 7.4(d, J = 9 Hz, H-10), 6.3 (dd, J = 7 & 3 Hz, H-2), 6.1
(d{t}, J = 7{1}Hz, H-3’), 5.8 (d{m}, J = 7{1} Hz, H-2’), 5.6 (dd, J = 7 & 3 Hz, H-3), 4.8 (d,
J=8 Hz, H-11b), 3.6 (m, H-3a), 2.55 (m, H-4"), 2.1 (m, H-5"). The stirring of the resonances at
6 3.60 converted the signals at § 6.3, 5.6 and 4.8 into doublets and singlet, respectively. The
mass spectrum (M* 344) exhibited ions 7 and 8 at m/z 155 and 190 (rDA). The structures of 6
(n=2), yield 10%; mp 182° and 6 (n=3), yield 12%; mp 190-192° became evident from their
spectral analysis.
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In chromones 1 and 3, formation of spiropyrans 2 and 4 is attended by loss of two mass
units but in conversion of 5 into 6, it is simply a photoreorganisation8. The C/D ring fusion in 6
is cis, becomes evident from J3, 11p = 8 Hz9.

Mechanistically these phototransformations (1, 3 & 5 to 2, 4 & 6) may be visualised as
having occurred through an initial abstraction of O-methine H by the excited C=0 of
benzopyrone moiety8.9 leading to 9. The easy abstractability of H is the result of the 6-
membered transition state. The formation of only one product at low conversion rates is evident
from the observance of isobestic points when changes in the UV spectrum of 1 (n=1) were
studied (fiz.1). Similar results were obtained with 5 (n=1).
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Though the H-abstractions in the past have been utilised to obtain oxacyclobutanols10
benzofurans! 1, spirobenzofurans!2, pyrans!3 and benzoxepinolsl4 etc., but as far as we know

this is the first example where H-abstractions could lead to the syhthesis of spirobenzopyrans.

Generous grants by DAE and UGC (INDIA) are gratefully acknowledged.

REFERENCES AND NOTES

1.

Dessauer, R.; Parris, J.P. Advances in Photochemistry, 1963, 1, 275, Day, J H. Chem. Rev.,

1963, 65, 63; Bertelson, R.C. in "Photochromism", Ed. Brown, G.H.; John Wiley and Sons,
Inc.; New York, 1971, p. 49.

Chauhan, M.S_; Dean, F.M.; Matkin, D ; Robinson, M.L. J. Chem. Soc., Perkin Trans. I,

1973, 120; Chuahan, M.S_; Kinnin, D.M. Can. J. Chem., 1981, 59, 2223, Cacioli, P

Mackay, M.F; Reiss, J.A. Tetrahedron Lett., 1980, 4973.

Clark-Lewis, J W.; Jemison, R W. Aus. J. Chem., 1968, 21, 2247, Mora, P.T.; Szeki, T. J.
Am. Chem. Soc., 1950, 22, 3009.

Kabbe, H.J. Synthesis, 1979, 886.

1, 3 and § were synthesised through the condensation of 5-chloro-2-hydroxyacetophenone
and a benzaldehyde/thiophenecarboxaldehyde followed by HpO2/NaOH cyclisation and O-
alkylation with 2-bromocycloalkene (K2C0O3/CH3COCH3, RT).

In photoreactions of 1 & 3 some 6-chloro-3-hydroxy-2-phenylchromone was also isolated.

The lower field assignment of H-1 as compared to H-4 is based on the analogy from

polynuclear hydrocarbons where protons in the bay region always appear at a lower field

than other protons, Donekt, E.V.; Martin, R H.; Evrard, F.G. Tetrahedron, 1964, 20,
1495,

8915



8916

10.

11.

12.

13.

14

Waiss Jr., A.C.; Lundin, R.E.; Lee, A.; Corse, J. J Am. Chem. Soc., 1967, 89, 6213;
Gupta, S.C.; Mukerjee, S.K. Ind. J. Chem., 1973, 11, 1263; Gupta, S.C.; Yadav, N.§
Dhawan, S.N. J. Ind. Chem. Soc., 1990, 67, 771, Feigenbaum, A.; Fort, Y.; Pete, J.P
Scholler, D. J. Org. Chem., 1986, 51, 4424,

Gupta, S.C.; Saini, A.; Kumar, D; Yadav, N.S.; Chand, K.; More, S.; Dhawan, S.N. J.
Chem. Soc., Perkin Trans. I, 1995, 177, Gupta, S.C.; Saini, A. unpublished results.

Wagner, PJ. Acc. Chem. Res., 1971, 4, 168, 1983, 16, 461, Horspool, WM. in
"Photochemistry in Organic Synthesis", Ed. Coyle, J.D. Royal Soc. of Chem., London
1986, p. 61.

Sumathi, T.; Balasubramanian, K.K. Tefrahedron Leti., 1990, 31(26), 3775, Wagner, P.J ;
Giri, B.P.; Scaiano, J.C.; Ward, D.L.; Gabe, E.; Lee, FL. J Am. Chem. Soc., 1985, 107,
5483; Paquette, L.A ; Ternansky, R.J.; Balogh D.W_; Kentgen, G. ibid., 1983, 105, 5446.

Sumathi, T.; Balasubramanian, K.K. Zetrahedron Lett., 1992, 33(16), 2213; Sharshira,
E.M.; Iwanami, H.; Okamura, M., Hasegawa, E.; Horaguchi, T. J. Heterocyclic Chem.,
1996, 33, 17.

Gupta, S.C.; Yadav, N.S.; Dhawan, S.N. Ind. J. Chem., 1991, 30B, 790, Meador, M.A ;
Wagner, PJ. J. Org. Chem., 1985, 50, 419, Carless, H.A.J.; Fekarurhobo, G K.
Tetrahedron Lett., 1984, 25, 5943; Takuwa, A, Soga; Icoh, M.; Maruyama, K. Chem.
Lett., 1987, 727.

Carless, H.A., Mwesigye-Kibende, S. J. Chem. Soc., Chem. Commun., 1987, 1673.

(Received in UK 5 June 1996; revised 19 September 1996, accepted 18 October 1996)



