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The basic hydrolysis of sec-alkyl diazotate salts, R-N=N.O M , largely by-

passes the intermediacy of free carbonium ions (3)., We were prompted to study the
phenolysis of optically active butane-2-diazotate (potassium) in diethyl ether,
hoping that unusual stereochemical consequences would attend the decomposition of
the initially formed butane-2-diazotic acid-potassium phenoxide aggregate. 2=
Aminobutane was converted to N-gec~butylurethan (4). The urethan was nitrosated
(5), and the identity and purity of the N~nitroso-N-sec~butylurethan were estab-
lished by NMR (6). The nitrosourethan was converted to potassium butane-2-di-
azotate by the action of 2 equivalents of potassium t-butoxide in diethyl ether
{3,5). Addition {at -18°%) of 2.6 equivalents of ethereal phenol led toc immediate
evolution of up to 90% of the theoretical nitrogen content ({based on the nitro-
sourethan).

Simple work-up and gas chromotographic {7) procedures, coupled with IR and
NMR comparisons with authentic materials, allowed the isolation and identification
of sec~butylphenyl ether, o-sec-butylphenol, and p-sec-butylphenol (8). The yields
of these products, based on the nitroscurethan were 9%, 10%, and 1% respectively.

(*+)-2-Aminobutane, a;4+ 4.99°, 93% optically pure (9), was converted to the
urethan with preservation of optical purity {(4}. The active urethan was nitro-
sated and converted to the diazotate. The latter was reacted with phenol as
described above.

{+)-sec~Butylphenyl ether and {-)-o~-sec-butylphenol were isolated from the

reaction mixture. The stereochemical consequences of three experiments (based on
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(+)=-2-aminobutane) were: sec-Butylphenyl ether, formed with 0.14, 7.0 and 5.2%
net retention (11), and o-sec-Butylphenol, formed with 80, 75, and 76% net in-

version (12). Both products were shown to be optically stable to the reaction and

isolation conditions. It was also shown that doubling the available phenol during
the diazotate phendlysis changed neither the stereochemistry of formation of the
products, nor their relative yields.

Consideration of the known absolute configurations of (+)-2-aminobutane (13),
(+)-2-butanol (14), (+)-sec-butylphenyl ether (11,15) and (+)-o-sec-butylphenol
(12), shows that all four compounds belong to the same optical series, when of the
same rotational sign. Since (+)-2-aminocbutane was converted to butane-2-diazotate
by a series of reactions not involving the assymetric carbon atom, and since phe-
nolysis of the diazotate afforded (+)-sec-butylphenyl ether and (-)~-o-sec-butyl-
phenol, we conclude that the former was produced with retention while the latter
was produced with inversion of configuration.

To our knowledge, the 75-80% net inversion in the formation of sec-butyl-
phenol from butane-2-diazotate represents the most stereospecific deaminative in-
version yet described for an acylic amine derivative (16). The extent of inversion
is probably greater than that reported for the bona fide Sy2 reaction of phenoxide
ion and g-phenylethyl chloride, which led to g-a-phenylethylphenol with about 65%
net inversion (17).

The high inversion attending conversion of the diazotate to the phenol sug-

gests mechanism [1].
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The concept of extensive concertedness in the breaking of the O-N and C-N bonds

as the diazotate is protonated is in agreement with recent descriptions of related
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raeactions (3,18). The syn stereochemistry shown for the N=N linkage would seem to
be a logical requirement for the concertedness (19).

Attempts to account for the extensively racemized sec~butylphenyl ether are
more speculative. The possible intermediacy of 2~diazobutane is greatly limited
by our observation that the reaction of, butane-2-diazotate and excess phenol-O-d
afforded the ether with no more than 7.2% deuterium content (mass spectral anal-
ysis). The sec-butylphenol formed in this experiment contained 3.2% deuterium.

We tentatively suggest that the ether is derived mainly from anti-butane-2-

diazotate. Cyclic, concerted phenolysis would here be impossible, and a resulting,
spatially separated phenoxide-2-butyl ion pair might undergo cation racemization
before collapsing, mainly at the most electronegative center of the anion, to sec-
butylphenyl ether. Similar mechanistic considerations involving stereochemistry
at the N=N linkage have recently been discussed by Miller (20).
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