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aa'-Dialkoxy- and aa’-Diazido-tetrazenes from Alkoxydiazenium Saltst

By JURGEN CRAMER, HANSPETER HANSEN, and SIEGFRIED HOUNIG*
(Institut fiiv Ovganische Chemie, Wiirzburg, Am Hubland, Deutschland)

Summary Reaction of the alkoxydiazenium salts(l) with
alkoxide or azide ions yields aot’-disubstituted tetrazenes
(6) the structures of which are confirmed by their spectral
data and easily obtainable hydrolysis products.

ALKOXYDIAZENIUM salts (1), easily accessible from nitro-
samines by alkylation with trialkyloxonium salts,! react
with different nucleophiles in rather unexpected ways.
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The salts (1) are rapidly attacked under very mild con-
ditions by carboxylate ions, bases of type (3) (Schiff bases,
pyridine, efc.), and hydroxide ions. Thereby the acylazo-
compounds (2),2 triazolium salts (4),> and a-hydroxyazo-
compounds (5)* are formed. We now report that the

reactions of (1) with alkoxide or azide ions take another
surprising course and yield the previously unknown® oo’-
dialkoxy- (6a—e) and «o’-diazido-tetrazenes (6f—h) re-
spectively.
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The aa’-dialkoxytetrazenes (6a—e) (34—729, yield by
u.v.) are easily obtained within 2—4 h by addition of com-
pounds (1; R! R? = alkyl) to R°0OH-K,CO; or better
RSOH-R°OK at —40°. They form colourless crystals}
(15—329,)§9-from EtOAc. The u.v. absorption of (6a—e)
[271—286 (e 10,100—15,600) and 245—250sh nm in
MeOH] is typical of tetrazenes and nearly identical with that
of the parent compounds.® The n.m.r. spectra are con-
sistent with structures (6a—e) but do not exclude the
dimeric structures (12). The experiments demonstrate
incorporation of the solvent (anion) and explusion of R0~
behaviour which is typical of half-aminals,? to which com-
pounds (6a—e) are related. Accordingly, e.g., (6d) is
transformed into (6¢) if recrystallized from ethanol. For
the same reasoms, the oo’-alkoxytetrazenes (6a—e) are
hydrolysed even by water whereas the parent compounds
are attacked by hot strong acids only.®® Acetaldehyde
(95%) was obtained from hydrolysis of (6a), as well as ethyl
azide (Ymax 2100 cm~1) and ethylamine (95%) which pre-
sumably result from the decomposition of the tetrazene (7).
Compounds (1f—h) decompose to various products in basic
alcoholic solution but form crystalline oa’-diazido-tetra-
zenes (6f—h)} (31—459,)§ when treated with sodium azide

+ Dissertations: J. Cramer, University of Wiirzburg, 1968, and H. Hansen, University of Wiirzburg, 1967.

1 Correct elemental analyses and molecular weights (osmom; m.s.) were obtained for all compounds.

§ Conditions have not been optimized.

9 Compound (6a) can be recrystallized from acetone at —70°.
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in methanol at ca. —20°. Again typical u.v. spectra of
compounds (6f—h) correspond to those of the parent
compounds.q By heating (6g) with EtOH-EtOK even
N,~ can be removed and (6i) is isolated in 309, yield.
Compounds (6g) and (6i) afford p-tolyl azide on hydrolysis
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with dilute acid. Thus, all the tetrazenes (6a—i) break
down in a similar way.

The mechanism of reactions (1) — (6) has not yet been
elucidated. However, the route to (2),2 (4),°> and (5)*
starts with formation of the dipole (8) by rapid, irreversiblet
deprotonation. In all subsequent steps (8) acts as a C-
electrophile.2—¢ Attack of R0~ or N~ on compound (1)
therefore should produce the crucial intermediate (8). The
isolated material cannot be (12), a dimer of (8), because (12)
would not allow ready exchange of R30 for R%0 and cannot
display u.v. absorption in the observed range.® Compounds
(10) and (9) may be further intermediates formed from (11).
Compound (6) could be formed by the reactions (1) + (11),
(10) 4- (11), (9) + (10),°(9) + (1), ox (9) + (9).30
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