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other protons. Only structures Ia and Ib will
accommodate this spectrum.

Et- Et Et Et

H N HOZCX&H
Ho.” No~ Yco.H H” \g~ YcoH
Ta Ib

. The spectrum also permits assignment of con-
figuration, for in the ester of B, the methyl bands
at 9.1 have the normal three components, whereas
the corresponding band of A has five components
of which part must originate from a chemical shift.
Thus, the ethyl groups of B have the same environ-
ment and those of A have different environments,
and correspondingly, A must be the ¢is isomer and
B the trans isomer. This assignment is also in
agreement with the ratio of ionization constants
(Ki/Kz = 40 for A, and 9 for B).

A consideration of the factors which favor the
formation of a keto acid or a trimethylene oxide in
the reaction by which the acids Ia and Ib are
formed (the reaction of the «,a’-dibromoglutaric
esters with strong base) will be postponed until the
structures of all of the compounds in Thorpe’s
series have been reinvestigated.
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1,2-Bisdimethylaminobenzocyclobutene
and its Rearrangement to a¢-Dimethylamino-
o-Tolualdehyde

Sir:

Recently derivatives of benzocyclobutene have
been studied by several groups of workers.!—* 1,2-
Diiodobenzocyclobutene (I) has been prepared by
Cava and co-workers? and has been shown to
exist as ¢fs and frons isomers.? It has been stated
that I is inert to nucleophilic attack.?

Treatment of pure trans I with excess dimethyl-
amine yielded two equivalents of dimethylammo-
nium iodide and a highly reactive liquid, b.p. 100-
102°/2.5 mm., n} 1.5094, for which we suggest
the 1,2-bisdimethylaminobenzocyclobutene strue-
ture (II). The liquid II began to decompose
within 15 minutes after distillation, making it im-
possible to obtain direct analytical data. Reduction
of I with Raney nickel in dry petroleum ether

(1) M. P. Cava and D. R. Napier, J. Am. Chem. Soc., 78,
500 (1956).

(2) M. P. Cava and D. R. Napier, J. dm. Chem. Soc., 79,
1701 (1957).

(3) W. E. Coleman and F. R. Jensen, J. Org. Chem., 23,
869 (1958).

(4) W. E. Coleman and F. R. Jensen, J. 4m. Chem. Soc.,
80, 6149 (1958).
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vielded @,o’-dimethylamino-o-xylene (III), b.p.
80-82/4.2 mm., n% 1.5024, which when treated
with picric acid yielded a dipicrate, m.p. 192.6—
194.10. Anal Calcd. for 024H26N8014 (C]gHgoNg +
2CH;N;07): C, 44.31; H, 4.03; N, 17.23. Found:
C, 44.61; H, 4.09; N, 16.93. The infrared spectrum
of TIT was identical to that of an authentic sample
of a,a’-dimethylamino-o-xylene prepared by the
method of von Braun and Cahn,’ and a mixture
melting point of the two dipicrates showed no
depression.

Treatment of IT with dilute acid followed by
isolation of the basic material yielded a-dimethyl-
amino-o-tolualdehyde (IV), b.p. 84-86°/2.5 mm.,
n%s 1.5356. Anal. Caled. for C1oHisNO: C, 73.59,
H, 8.03. Found. C, 73.65; H, 8.13. The infrared
spectrum of IV contained a conjugated carbonyl
band at 1690 cm.~! and a band characteristic of
ortho disubstitution at 760 c¢m.—! The ultraviolet
spectrum is similar to that of other aromatic alde-
hydes ABo%tare 984 my (log € = 3.11),.243 mu
(log ¢ = 4.05). The compound IV reduced Tollen’s
reagent and formed a 2 4-dinitrophenylhydrazone,
m.p. 175-176°. Anal. Caled. for CiHyNsO4: C,
55.97; H, 4.99; N, 20.40. Found: C, 55.94; H, 4.96;
N, 20.34. A picrate was also formed, m.p. 148-
149°. Anal. Caled. for C,sHNyOs. C, 48.98; H,
4.11; N, 14.28. Found: C, 49.22; H, 4.19; N,
14.31. .

That dimethylamine was lost in the reaction of
IT to form IV was shown by treatment of II with
picric acid in 959, aleohol. After five recrystal-
lizations, analytically pure dimethylamine picrate
was isolated. A mixture melting point of this picrate
with that of an authentic sample of dimethylamine
picrate showed no depression.

Cava has suggested that in the conversion of 1,2-
dibromobenzocyclobutene to I there is elimination
of bromine to form benzocyclobutadiene, followed
by addition of iodine to the highly reactive double
bond.? The possibility of a nucleophilic displace-
ment of bromine by iodide ion was ruled out. The
present results can be rationalized by a similar
mechanism by postulating a cis elimination of
hydrogen iodide followed by addition of dimethyl-
amine to the benzocyclobutadiene intermediate.
This would have to be followed by a second
elimination and addition to give II. An alternative
mechanism involving direct nucleophilic displace-
ment of the iodine atoms is also possible.

(6) J. von Braun and R. 8. Cahn, 4nn., 436, 262 (1924).
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Attack of water or hydroxide ion on singly pro-
tonated II, followed by ring opening, a proton shift
and hydrolysis of the resulting amino aleohol,
could give the aldehyde IV.

Further work is being carried out on the mecha-
nism of formation of II, on its reactions and on the
possibility of reactions of I with other nucleophilie
reagents,
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The “Normal®’ and
“Abnormal” Beckmann Rearrangements

a=-Oximino Ketones. 1.

Sir:

The Beckmann rearrangement of «-oximino ke-
tones possessing the an#s or a~configuration is com-
monly described!:2:8 as proceeding “normally,” to
a secondary amide and/or the hydrolysis products
thereof, when brought about by an acid or an acid
chloride, but ‘“‘abnormally,’”” to a nitrile and a car-
boxylic acid, when brought about by an acylating
agent and basel* (rearrangement of the ‘“second
order’”’). It was reported originally that rearrange-
ment of ‘a~oximino ketones in polyphosphoric acid
was ‘“normal”,® but more recent work”® has shown
that actually the ‘“abnormal’”’ route is followed.

In this laboratory both types of rearrangement
have been studied by submitting several unsym-
metrical a-oximino ketones to the action of 859 sul-
furic acid (‘“normal’’) and benzenesulfonyl chloride
and aqueous base (‘“abnormal’”). All products ob-
tained are reported in Table I, except that no at-
tempt was made to isolate two-carbon materials.
Of particular interest are the first two pairs of a-
oximino ketones, since if a secondary amide inter-
mediate were formed in the “normal”’ reaction, both
2-oximino-1-phenyl-1-propanone and 1l-oximino-1-
phenyl-2-propanone should give N-acetylbenz-
amide or the same hydrolysis products therefrom,
and 1,3-diphenyl-2-oximino-1-propanone and 1,3-
diphenyl-1-oximino-2-propanone should give N-

(1) A. H. Blatt, Chem. Revs., 12, 215 (1933).

(2) N. V. Bidgwick, The Organic Chemistry of Nitrogen
(revised and rewritten by T. W. J. Taylor and W. Baker),
Oxford University Press, 1942, p. 182,

(3) V. Migrdichian, Org. Syntheses, 1, Reinhold Publish-
ing Corp., New York, 1957, p. 376.

(4) A. H. Blatt and R. P. Barnes, J. Am. Chem. Soc., 56,
1148 (1934). ;
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(6) E. C. Horning, V. L. Stromberg, and H. A. Lloyd, J.
Am. Chem. Soc., 74, 5153 (1952).

(7) C. T. Elston, doctoral dissertation, University of
Illinois (1954), quoted by F. D. Popp and W. E. McEwen,
Chem. Revs., 58, 372 (1958).

(8) R. T. Conley and F. A. Mikulski, J. Org. Chem., 24,
97 (1959),
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benzoylphenylacetamide or the same hydrolysis
products.

TABLE I
BECKMANN REARRANGEMENTS OF o~OxiMINO KETONES
L
bl
«-Oximino Ketone * Products and Yields from
R R’ 85% HS0, PhS0.Cl 4- NaOH
Ph Me? PhCO:H PhCO.H
(84%) (91%)
Me Ph? PhCONH, PhCN (87%)
(92%)
Ph CH.Ph? PhCH,CONH, PhCH,.CN
(47%) (68%)
PhCO,H PhCO.H
(86%) (74%)
PhCH; Ph? PhCONH, PhCN (77%)
(61%)°
PhCH,CO.H PhCH,CO.H
- (68%) (74%)
Me Bu” BuCONH; BuCN (70%)
(59%)
Me CH,Ph? PhCH;CONH, PhCH,CN
(83%)" (87%)
Pr Et? EtCONH,; EtCN (45%)
_(19%)
PI'COQH PI‘COzH
(78%) (84%)

¢ Purchased from Distillation Products Industries,
Rochester, N. Y. ? M.p. 162-163°. H. Rheinboldt and O.
Schmitz-Dumont, Ann. 444, 113 (1025) report 164-165°.
¢ M.p. 126-127.5°. W. Schneidewind, Ber., 21, 1323 (1888)
reports 125-126°, ¢ M.p. 114-114.5°, Anal. Caled. for
CysHis0:N: C, 75.20; H, 5.48; N, 5.85. Found: C, 75.46; H,
5.43; N, 5.81. % An 89, yield of PhCO.H was obtained also.
7 M.p. 59-60°. Anal. Caled. for C/H;y0.N: C, 58.72; H,
9.15; N, 9.78. Found: C, 58.85; H, 9.25; N, 9.77. ¢ M.p.
80~-81°. G. Ponzio, Gazz. chim. ital., 35, 394 (1905) reports
80-81°. * A 129, yield of PhCH,CO.H was obtained also.
t{B.p. 62-63° (0.45 mm.), n% 1.4548. Anal. Caled. for
C/H;;0.N: C, 58.72; H, 9.15; N, 9.78, Found: C, 58.97; H,
9.30; N, 9.51.

The results obtained show that in both so-called
types of rearrangement the nitrogen in the prod-
ucts was attached to the radical which originally
bore the oxime earbon, and the conclusion seems
inescapable that both reactions proceeded by the
same path, except that hydrolysis of the nitrile
took place in sulfuriec acid. Additional confirma-
tion for this view was obtained when other typical
catalysts for the “normal’’ reaction were examined:
Phosphorus pentachloride gave valeronitrile (70%)
from 3-oximino-2-heptanone, and phenylacetoni-
trile (869,) from 2-oximino-1-phenyl-3-butanone;
thionyl chloride gave benzonitrile (88%) from 1-
oximino-1-phenyl-2-propanone. Trifluoroacetic
acid, which has been shown?-!! to give normal
amide products from simple ketoximes, gave

(9) M. L. Huber, U. 8. Patent 2,721,199, Oct. 18, 1955.

(10) M. Hudlicky, Chem. listy, 51, 490 (1957); Collection
Czechoslov. Chem. Communs., 23, 462 (1958).

(11) W. D. Emmons, J. Am. Chem. Soc., 79, 6522 (1957).



