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Abstract: Low temperature 'H and 2H nmr are consistent with the presence of peroxonium 
intermediates in the intramolecular alkylation of two different bromoparoxides. In one case 
decomposition of this peroxonium intermediate results in unusual heterolytic oxygen-oxygen bond 
cleavage and methyl migration. 

The intermediacy of peroxonium ions in the intramolecular alkylation of dialkylperoxides 

has been the subject of two recent reports.(l,2) To support the peroxonium mechanism, the 

authors have utilized trapping and product distribution studies implicating the proposed 

intermediates L(l) and g.(2) 

0-t-Bu 

While such evidence for the existence of peroxonium ion is compelling, no direct 

observation of these intermediates has been cited. We report here on our attempts at formation 

and detection of these psroxonium ions, utilizing the known chemistry of 1. and the previously 

unreported silver induced reactions of 1-bromomethyl-8-t-butylpercDcymethylnap&halene 4 _' 

R 2 
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3 Rl = R2 = Br 

4 R1 = t-BuoO 

R2 = Br 

5 Rl = R2 = t-BuX 
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Dibromide 2 was synthesized from 1,8-naphthalic anhydride accordinqto the method of 

Mitchell, et al.(3,4) Reaction of this dibromide with sodium hydride and t-butyl hydroperoxide 

results in the production of bromoperoxide 4(22%) and diperoxide 5(35%). Both peroxides were 

isolated and purified by normal phase liquid chromatography.(5) Bromoperoxide 2 was reasoned 

as a viable peroxonium precursor toth because of known reactivity of bromoperoxides with silver 

salts and because of the particularly crowded condition of the 1,8-positions in these 

substituted naphthalene systems.(6) This so-called "peri-effect" led us to anticipate silver 

induced cyclizationtothe sterically preferred six-membered ring peroxonium ion 5. When 

bromoperoxide 4 was treated with silver tetrafluorotorate, the naphthopyran 1 was isolated in 

up to 55% yield.(7) Production of an ether and 2-methoxy-2-propyl cation in the intramolecular 

alkylation of t-b&y1 peroxides has been reported & Bloodworth, s G.(2) (Scheme 1) 

Scheme1 O-O -t-Bu 

0 ~>@qH3PQ++H3 

Br Br 

In similar fashion, silver induced peroxy-alkylation of 4 results in naphthopyran 1 and 

carbonium ion. Subsequent reaction of this 2-methoxy-2-propyl cation with aqueous media is 

likely to produce acetone and methanol. (Scheme 2) Indeed the presence of both these volatile 

species in the crude reaction mixture was confirmed by capillary column gas chromatography. 

4 
- 6 I 

Formation of both L and 5 is strongly supported & low temperature 1H nmr investigation. 

Reaction of the respective peroxonium precursor with silver tetrafluoroborate or antimony 

pentachloride resulted in the production of downfield signals not attributable to products or 

starting bromoperoxide.(8) (Tablel) Also noted, was the production from& of a singletat 

3.7ppm attributable to t-butyl cation and from 4, the appearance of singlets at4.9ppm and 

3.6ppn attributable to 2-methoxy-2-propyl cation.(9a,b) 
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Table 1. Transient signals observed in low -- tempe rature -- 'H nmr spactra of 8 and 4 Q&XII). -- 
Precursor Sb&EO~ClF) ~5KH,Cl~) AgBF4(cH7U~ Range "c Assignment 

g(Ppm) 4.62(t,J=6.2Hz) 4.30(t,J=5.2Hz) -go/-40 

4.92(t,J=7.1Hz) 4.52(t,J=6.4Hz) -9O/-40 s and 2 

4(ppm) 6.14(s) -8O/-40 a 
6.29(s) -8O/-60 a 

The appearance of two transient triplets for 1 (Figure la) may be due to slowly interconverting 

peroxonium and carbocationic forms consistent with the proposed reaction mechanism for the 

silver induced cyclization of 5-bromo-2-methyl-2-(t-butylperoxy)pentane &(Scheme 3) 

Scheme3 

Q= + 
%-Bu 

+ 
h !!? 

To confirm whether the observed transient singlet at 6.14ppm, from low temperature 

reaction of 3 with antimony pentachloride results from hydrogens al@a to the charged oxygen in 

5, deuterium was selectivly incorporated at these positions. 

Q 
A-Bu 

6-d4 
Observation of low temperature 2H nmr for this reation was supportive of peroxonium ion 6-a,. 

A transient downfield signal was observed from -80 to -4OOC at 6.Oppm upon reaction of 

bromoperoxide 4-a, with antimony psntachloride in methylene chloride.(Figure lb) The observed 

singlet is downfield from starting deuterated bromoperoxideand is not attributable to any 

product. 
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Figure la: Low temperature 'H nmr of 1 with - 

antimony pentachloride in sulfuryl 

chlorofluoride (-60°C). 

Figure lb: Low temperature 2Rnmr of 6_dd - 

with antimony pentachloride in 

methylene chloride (-55OC). 

4-4, J n 7-d4 

peroxonium ions such as I, 5, and s have been hitherto unobserved. We believe the 

appearence of otherwise unaccountable low temperature downfield nmr signals can best be 

explained by such intermediates. The search for other trialkyl peroxonium ions and, perhaps 

more intriguing, for the related dialkyl oxyoxonium ylids continues in our laboratories. 
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