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We studied the title reaction as a means of generating alkyl diazoethers, 

which are of mechanistic interest in the alcoholysis of diazoalkanes. The major 

products of our reactions, however, were unsvmmetrical azoxvalkanes. Since such 

compounds are difficult to obtain by other means (3), and our findings may be of 

general applicability, we present this communication. 

Triethyloxonium tetrafluoroborate (4) reacted with butane-2-diazotate, Ia, 

or l-phenylethane-1-diazotate, Ib, (5) in CHsCl, at s. -20'. Slow nitrogen evo- 

lution (6) ceased after l-2 hrs. and was 37-39% of the theoretical yield. 

The major nitrogen-loss products from Ia were l- and 2- butenes (7). 

Ether IIIa was formed in less than 1% yield. N-(2-butyl)-N'-ethyldiazine N'- 

oxide, IIa, was isolated either by gc at 82' (8) or by tic (9, 10). Its yield, 

based on diazotate precursor, was 48%. (gc analysis, bromobenzene standard). 

r11 r21 - + 
R-CH(CH,)-N = N-O K + (C,H,)sO+BF,- IT, 

: 
R-CH(CH,)-N=N-C,Hs 

I a,b 

1 

II a,b 

-N2 -N2 

R-CH(CH,)-OCsH, d- [R-CH(CH~)-N=N-O&H,] -C,H,OH Olefins 

III a,b 
(a, R= C,H,; b, R= C,H,) 

From Ib, we isolated styrene (7.3 %) and a-phenyldiethyl ether, III b 

(15.3%) by gc at 121' (8, 10). Identification was by spectral comparison with 

authentic materials; y ields were determined by gc. N-(1-phenylethyl)-N'-ethyl- 
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diazine N'-oxide, IIb, was isolated either by gc at 2250 (8) or by tic (9). Its 

yield was 46% (gc analysis, &-hexadecane standard). 

IId' and IIbib were identified as follows. LI& The mass spectrum showed 

a base peak at (m/e) 29; M+ at 130 (0.18%); M-17 (24.79%); M-16 (1.80%). Ir 

(neat) showed strong absorptions at 1500 and 1320 cm , 
-1 

characteristic of azoxy- 

alkanes (11). Uv (ethanol) showed Amax 220 nm (log ~~3.72) and an inflection at 

280 nm (log e=1.62), again characteristic of simple azoxyalkanes (11). Nmr 

(Ccl,) showed a quartet, J=7, (centered) at 4.076 (-CH,-N(O)=) and three high- 

field lines of what is probably a sextet at 3.856 (>CH-N=), 3 protons; a trip- 

let, 5~7, at 1.466 (~-C&-N(O)= ) superimposed on a multiplet for (CHs-CC-CH<), 

5 protons; and a doublet, J=6, at 1.056 (CHs-CH-N=) superimposed on a crude trip- 

let at 0.876 (S-CHs-CK), 6 protons. Not only are the nmr data consistent with 

IIa, but the chemical shift of the (-CH,-N(O)=) absorption establishes that it is 

the ethyl group which is bonded to the azoxy nitrogen atom (3, 12, 13). 

m The mass spectrum showed a base peak at (m/e) 161, M-17; M+ at 178 

(8.44%); M-16 (11.42%). 
-1 

Ir (neat) showed strong absorptions at 1490 and 1320 cm 

(11). The uv spectrum (cyclohexane) was dominated by a phenyl absorption at 208 

nm. Nmr (Ccl,) showed a multiplet at 7.126 (aryl), 5 protons; a quartet, J=6.8, 

at 5.006 (%X-N=), 1 proton; a quartet, J=7.5, at 4.016(-CH,-N(O)=), 2 protons; 

a doublet, J=6.8, at 1.386 (CHs-CH:) and a triplet, J=7.5, at 1.376 (CHs-CHs), 

6 protons. Note the similarity of the azoxymethylene resonance shift to that of 

IIa and of model compounds (3, 12, 13). 

IIa and IIb probably arise by direct alkylation of N[z] of the diazotate 

system, I. Such a process is analogous to the formation of nitrones by the alkyl- 

ation of oximate salts (14). Nitrogen-loss products probably arise by O-alkyla- 

tion of I, followed by a collapse of'the resulting diazoethers. &y& diazotates 

can be alkylated on 0 to give aryl diazoethers, or on N[L] of the diazotate to 

give nitrosamines (15). Nitrosamine formation was not observed from Ia and was 

specifically excluded (16) in the alkylation of Ib. Differences in the site of 

N-alkylation of the aliphatic and aromatic diazotates may have to do with steric 

hindrance to N[I] attack in the aliphatic series, p articularly when R=s-alkyl. 

"Satisfactory C, H, and N microanalyses were obtained. 
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We are continuing our studies of these and related reactions. 
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(16) By gc comparison of crude reaction product with authentic N-(l-phenylethyl)- 

N-ethylnitrosamine, prepared by nitrosation (HN02 or N,04) of N-(l-phenyl- 

ethyl)ethylamine. 


