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from methylene chloride-petroleum ether (b.p. 32-36°) to
give the products listed in Table 1.

Reaction of I and 1,2-epoxides without pyridine present.
These reactions were carried out exactly as described, above,
but no pyridine was added. After standing at least 12 hours,
at room temperature, cyclohexene (1.0 ml.) was added and
the mixture was allowed to stand for several hours. Chroma-
tographing, as above, gave the known adduct of I and eyclo-
hexene, m.p. 117-118°, in the yields shown in Table I.

Reaction of I and chlorohydrins in the presence of pyridine.
These reactions were carried out in exactly the same way as
were the epoxide reactions. The yields, melting points, and
analytical figures are reported in Table 1.
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5-(17,27,3’-Trimethoxyphenyl)-4,6-
dicarbethoxycyclohexanedione-1,3
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Compounds of the types (I} and (II) below with
different substituents for R!, R?2, R? R4 and R®
have been synthesized in the Department of Thera-
peutics of New York University and in this labora-
tory by Papadakis and co-workers. Some of these
derivatives have been reported previously.!—8
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The present report is an extension of previous
work and deals with the preparation of 5-(1/,2’,3’-
trimethoxyphenyl)-4,6-dicarbethoxycyclohexanedi-
one-1,3 (III). The purpose of this investigation is
the preparation of III as an intermediate for the
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CH,O.__ 0

CH30—<\\ 5/

CH,0 0

COOEt
III

synthesis of compounds having structural relation
to known anticancer agents or to other substances of
physiological importance.

The sequence of synthesis is as follows:

(1) Papadakis, J. Am. Chem. Soc., 67, 1799 (1945).

(2) Papadakis, Scigliano, Chin, and Adrian, J. Am.
Chem. Soc., 72, 4256 (1950).

(3) Papadakis, Scigliano, and Pirruccello, J. Am. Chem.
Soc., 75, 5436 (1953).

(4) Papadakis and Scigliano, J. Am. Chem. Soc., 75,
5437 (1953).

(5) Papadakis, J. Org. Chem., 19, 51 (1954).
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R—COOH —> R—COCl —> R—CONHCH; —>
R—C=NGCH; —> R—('3=NGCH5 —

0'1 H

Et0O0C 0
R— (ﬁH-»R——(‘j:C(COOEt)2 NaQR RQ where
(0] H Et00C” 0
CH;0
R is CH,0 -7\_>~ .
CH,0
EXPERIMENTAL

The preparation of trimethoxybenzaldehyde from trimeth-
oxybenzoyl chloride is described by A. Sonn and E. Mullers
and by J. W. Cook and co-workers.” The trimethoxybenz-
aldehyde was distilled at 163-166° and 10 mm. pressure.
The distillate crystallized and gave a melting point of 75—
76°. (Melting points are uncorrected.) The over-all yield
from trimethoxybenzoylanilide to trimethoxybenzaldehyde
was 59%.

Ethyl trimethorybenzylidenemalonate. A mixture of 6.2 g.
of 3,4,5-trimethoxybenzaldehyde, 5.1 g. of diethyl malonate,
and 0.3 ml. of piperidine was refluxed for five hours at 150°,
The product was dissolved in a small amount of aleohol and
was reprecipitated with distilled water, m.p. 71-71.5°.
The mixture m.p. of the produet with trimethoxybenzal-
dehyde was 58-60°. The yield of pure product was 5.6 g.

Anal. Cale’d for CiyHgOr: C, 60.34; H, 6.55. Found: C,
60.08; H, 6.45.

6-(1',2',3'-Trimethoxyphenyl)-4,6-dicarbethozycyclohezane~
dione-1,3. To a solution of 0.4 g. of sodium in absolute
ethanol 2.2 g. of ethyl acetoacetate was added and the mix-
ture was refluxed for an hour. To this, 5.6 g. of ethyl-3,4,5-
trimethoxybenzylidenemalonate was added and the mixture
was further refluxed for five hours at 110-115°. After cooling
to 0° cold dilute acetic acid was added. The yellowish
crystals which formed were recrystallized from ethyl aleohol
and were washed with dioxane; yield 3.6 g. of white needles,
m.p. 101-192°.

Anal. Calc’d for C21H2609'1/2 H,0: C, 58.45; H, 6.07.
Found: C, 58.31; H, 6.04. Anal. Dried at 100° in a vacuum,
Cale’d for CoHasOy: C, 59.71; H, 6.16. Found: C, 59.60; H,
5.84, Anal., Calc’d for 3(—OCH;) and 2(—OC;H;): %,
alkoxy, 43.36. Found: 43.35, 43.10.
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(6) Sonn and Muller, Ber., 52, 1934 (1919).
(7) Cook, Graham, Cohen, Lapsley, and Laurence, J.
Chem. Soc., 322 (1944).

Meta Amination as a 1,3-Addition Process
AveERY A. MoORTON
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The ‘“benzyne” intermediate’? for meta amina-
tion is a product of a theory that many reactions be-

(1) Roberts, Simmons, Carlsmith, and Vaughan, J. 4dm,
Chem. Soc., 75, 83290 (1953).

(2) Roberts, S8emenow; Simmons, and Carlsmith, J. 4m,
Chem. Soc., 78, 601 (1956).
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tween alkali metal salts and halogen compounds be-
gin with proton removal and follow with halogen
ejection. Essentially the intermediate is a stripped-
down molecule, an acetylenic system in a G-mem-
bered ring. Lately the idea has been adopted for a
Wurtz-Fittig reaction.? It is interesting to apply the
ion-pair concept to this amination. Here the inter-
mediate would be essentially an additive product, a
huilt-up molecule approaching the type ot dihy-
drobenzene. In succeeding paragraphs, this idea
will be developed. The ordinary reaction, usually
called displacement, will be pictured as 1,2-addition,
halogen being numbered 1. Mefa amination would
begin as 1,3-addition followed by common steps
that permit accounting for all of the effects so far
observed.

For all cases the carbon-halogen bond is pre-
sumed to have a degree of unsaturation. The polar
end of the carbo-halyl system has unshared elec-
trons and at the instant of reaction is adjacent to
the positively charged ecation. This contact is de-
noted in (a) with an arrow, probably as a eoordina-
tion. As sodium halide emerges from the complex
the amino group adds to carbon. The over-all proc-
ess is 1,2-addition as unsaturation develops at the
carbon end

21
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A 1,3-addition is shown in (b). The amino group
might add (dotted line) at the 3-position as sodium
halide emerges and hydrogen shifts. A random mix-
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ture of 1,2- and 1,3-additions might oceur. How-
ever the halogen has become very labile and of the
type of an activated aliphatic halogen atom. Its
displacement by an amide ion would give the com-
plex in {¢) from which a loss of sodamide in one of
two equivalent ways would give aniline. All facts

P nl,.«NH'z - +
I Hr{ > Na -— C:H,NH, + NaNH,
SSTNH, | ©

connected with C'* halobenzenes would thereby be
accounted for and with an intermediate far less
strained than a “benzyne” structure.

This general picture for halogen removal is made
more complete by an example of 1,4-addition. The
novel formation of allenes** from some chloro-
methylacetylenes and lithium hydride (from lithium
aluminum hydride) fits nicely into this category.
As lithium chloride emerges from the complex illus-

(3) Jenrgr—and Roberts, Hely. Chim. Acta. 38, 1248 (1955).

(4) Wotiz, J. Am. Chem. Soc., 73, 693 (1951).
(5) Bailey and DPfeifer, J. Org. Chem., 20, 95 (1955).
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trated in (e), addition occurs at the 4-position. Ac-
companying shifts produce a double bond between

[RQC_CECH

é :I —> RyC=C=CH, + LiCl 4 AlH; (d)
1—LiAlH,

the 2- and 3-positions, just as in many other 1,4-
processes.

These additions involve both ions of the reagent.
Flectrons and charges move into appointed places,
but such features and numerous details are avoided
as far as possible in order to keep in focus the main
issue of an intermediate that is achieved by strip-
ping off atoms to give an acetylenic type structure
versus one which is reached by adding atoms or ions
to give a complex in which an unstrained dihydro-
aromatic system is approached. This discussion is
not to be construed as a statement that the “ben-
zyne”’ intermediate is wrong, but all facts so far
presented? in its behalf can be interpreted equally
well by some variant of the ion-pair concept.
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A New Technique for the Chromatographic
Separation of Organic Compounds

RoGER SARGENT AND WM, Riemax ITT
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Ton-exchange resins have been used as the sta-
tionary phase in chromatographic separations of the
following types: (1) separation of two or more ions
by elution with a solution of an electrolyte, (2)
separation of an electrolyte from a nonelectrolyte
by elution with water (ion exclusion),"®? and (3)
separation of two or more nonelectrolytes by elu-
tion with water.? The purpose of this communica-
tion is to report that the separation of nonelec-
trolytes is greatly improved simply by using a salt
solution instead of water as the eluant.

For example, the elution with water of a mixture
of diethylene glycol and dipropylene glycol on a 70-
em. column of Dowex 1X8, sulfate form, 200-300
mesh, yields no separation, whereas elution on a 10-
em. column with 3.0 3/ ammonium sulfate yields a
quantitative separation, diethylene glycol emerg-
ing from the column first. As illustrated in Fig. 1,
the separation of methanol, ethanol, and propanol-1
is much better with 3.0 M ammonium sulfate as

(1) Wheaton and Bauman, Ind. Eng. Chem., 45, 228
(1953).

(2) Simpson and Wheaton, Chem. Eng. Progr., 50, 45
(1954).

(8) Simpson and Bauman, Ind. Eng. Chem., 46, 1938
(1954).



