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A New, Promising Route to Functionalized
1,2-Dioxetanes

D. LECLERCQ, J.-P. BATS, P. PICARD, J. MOULINES*

Laboratoire de Chimie Appliquée, Université de Bordeaux I, F-33405
Talence Cédex, France

While it is known that five- and six-membered cyclic perox-
ides may result from intramolecular cyclisation of hydroper-
oxyoxiranes', the scope of this reaction has not been fully ex-
plored. We have found that the hydroperoxyoxiranes 2 are
converted to the 3-a-hydroxyalkyl-1,2-dioxetanes 3 by treat-
ment with a tetraalkylammonium hydroxide in a two-phase
water/diethyl ether medium.
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The compounds 3 are isolated as light-yellow, crystalline sol-
ids and exhibit the special features of 1,2-dioxetanes®. First,
they cleave thermally to give the two expected carbonyl-con-
taining fragments. Secondly, they emit a visible bluish light
when heated suddenly to 180 °C (chemiluminescence is also
observed in solution at 60 °C). Further evidence of structure is
provided by 'H- and *C-N.M.R. data and mass spectra. It is
worth note that none of the possible five-membered ring
isomer 4 has been detected.

Table. 3-(1-Hydroxyalkyl)-1,2-dioxetanes 3a-k

Product Yield® m.p. Molecular 'H-N.M.R. (CCL/TMS)°

No. R! R* R* R* (] [(°C]  formula® 8 [ppm}

3a CH, CH, CH, H 62 35°  CoH;s0:  3.83 (s, 2H); 2.89 (s, OH); 1.58 (s, 3H); 1.40 (s, 3H); 1.35
(132.2) (s, 3H)

3b —{(CHy)s— —(CH,),— 79 119°  C3H104 4.55 (s, 1H); 4.40 (s, OH); 2.4-1.0 (m, 13H)
(212.3)

3 —(CH,)s— H H 64 700 C4H,0; 4.67 (t, 1H); 3.83 (d, 2H); 2.90 (s, OH); 2.4-0.9 (m, 10H)
(158.2)

3d —(CH,)s— CH; H 74 75°  CoH;s0: 4.40 (s, OH); 3.78 (s, 2H); 2.2-0.95 (m, 10H); 130 (s,
(172.2) 3H)

3e —(CH)— H CH, 70 82°  CoH,0: 439 (s, LH); 438 (g, 1H); 2.6-1.0 (m, 11H); 1.11 (d, 3H)
(172.2)

3f CH, CH, —(CHy)— 77 90°  CyH,0: 4.3 (m, 1H); 2.00 (s, OH); 2.0-1.2 (m, 14 H)
(172.2)

3g¢ CH:~—CH,; CH; CH, H 78 70°  CpH,0s  7.25 (m, SH); 4.12 (s, 2H); 3.61, 2.87 (v4, v, Jap=14 Hz,
(208.3) CHs—CH>); 2.58 (s, OH); 1.47 (s, 3H): 1.41 (s, 3H)

3¢ CeH:—CH, CH; CH; H 80 68° C;Hs04 7.0 (m, 5H); 3.87, 3.49 (va, Vu, Jas=11.25 Hz, CH,OH);
(208.3) 3.33, 2.90 (va, Vi, Jan=13.75 Hz, C;Hs—CH,): 241 (s,

OH); 1.68 (s, 3H); 1.42 (s, 3 H)

3i CH, CH, CHs—CH. H 77 68° C;.HiO: 7.0 (m, SH); 3.89, 3.50 (va, vy, Jag=11.00 Hz, CH.OH);

(208.3) 3.36, 2.93 (Va, Vi, Jas=13.75 Hz, C(Hs—CH,); 2.16 (s,
OH); 1.69 (s, 3H); 1.43 (s, 3H)
3j° CHs—CH, H CH, H 759 — — 7.0 (m, SH); 5.40 (ABX); 3.62-2.62 (ABX and AB); 1.40 (s,
‘ ' 3H)
3k CgHs—CH, H CH; H 804 — —_— 7.09 (m, 5H); 5.53 (ABX); 3.93-2.73 (ABX and AB): 1.39
’ (s, 3H)
* Yield of isolated and crystallised product. 4 Not isolated in pure form owing to low stability.
" Satisfactory microanalyses obtained (C £0.33, H £0.11). ¢ eis- OF trans-stereoisomer.

¢ '"H-N.M.R. spectra were taken on a Varian A 60 A spectrometer.
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In comparison with the classical Kopecky” route to 1,2-diox-
etanes from f-bromohydroperoxides, this new approach leads
to various functionalized 1,2-dioxetanes™*. So, we have been
able to transform the alcoholic moiety of compounds 3 with
preservation of the cyclic peroxide framework®. Further major
advantages of this method are the good yields under safe con-
ditions and the ease of isolation of the products. At the pres-
ent time the main limitation is the availability of the allylic hy-
droperoxides 1, the epoxidation of which affords the hydro-
peroxyoxiranes 2.

2-(1-Hydroperoxyalkyl)-oxiranes 2; General Procedure:

To a magnetically stirred solution of allylic hydroperoxide 17 (20
mmol) in chloroform (75 ml) is added p-nitroperbenzoic acid (20
mmol), temperature being kept below 20 °C. Completion of the reac-
tion is checked by 'H-N.M.R. (disappearance of the signal due to the
olefinic protons). The p-nitrobenzoic acid is then filtered on a sintered
glass and the chloroform solution stirred with anhydrous potassium
carbonate (20 g). After 2 h, the suspension is filtered and the solvent
removed under vacuum at room temperature. The crude hydroperoxy-
alkyloxirane 2 is used without further purification.

3-(1-Hydroxyalkyl)-1,2-dioxetanes 3; General Procedure:

To an efficient mechanically stirred solution of the hydroperoxyalkyl-
oxirane 2 (10 mmol) in ether (50 ml) cooled at 10°C is added a 25%
aqueous solution of tetramethylammonium hydroxide® (25 mmol). A
yellow colour goes from aqueous phase into organic phase as the cy-
clisation proceeds. After completion (2-4 h, 'H-N.M.R. monitoring)
the ether layer is decanted and the aqueous phase extracted with ether
(2% 30 ml). The combined ether portions are washed with brine (30
ml), dried with sodium sulfate, and evaporated to dryness under re-
duced pressure at 0 °C. The yellow residual product is taken in anhy-
drous pentane (70 ml) and the product 3 is allowed to crystallise at
-20°C.

Received: March 22, 1982

" N. A. Porter, M. O. Funk, D. Gilmore, R. Isaac, J. Nixon, J. 4m.
Chem. Soc. 98, 6000 (1976).

2 K. R. Kopecky, C. Mumford, Can. J. Chem. 47, 709 (1969).
K. R. Kopecky, J. E. Filby, C. Mumford, P. A. Lockwood, Jan-Yih
Ding, Can. J. Chem. 53, 1103 (1975).

* W. Adam, K. Sakanishi, J. Am. Chem. Soc. 100, 3935 (1978).

4 K. A. Horn, G. B. Schuster, J. Am. Chem. Soc. 100, 6650 (1978).

% D. Leclercq, J.-P. Bats, P. Picard, J. Moulines, to be published.

® Yields are greatly lowered using alkaline hydroxides in place of te-
tramethylammonium hydroxide.

7 R. W. Denny, A. Nickon, Org. React. 20, 133 (1973).

© 1982 Georg Thieme Verlag - Stuttgart - New York

Downloaded by: Universite Laval. Copyrighted material.



