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INTRODUCTION

The oximes and amines represent important compounds
in the research field as they are useful in further
syntheses,of important compounds.

It was the problem

of this thesis to prepare a dioxime of 1 - (p-acetoxyphenyl)-2 ,6 -dicarbethoxycyclohexanedione -3 ,5 ,^ which
upon reduction would produce a diamine compound.

Since

both the oximes and amines are large classes of com
pounds, It is thought that some general remarks of each
compound be given before entering into the experimental
portion of the problem.
The Oximes.
the group 'C NOH.

The oximes are compounds containing
The name was introduced by Victor

Meyer and implies the structure, being a contracted form
»

of oxy-imine.

Some members of the class are often des

cribed as isonitroso compounds, having the structure
R
HgljTO, being an isomer of the oxime.
However, there are
no differences in the reactions between the isonitroso
compounds and oximes.

The first compound of this, class

to be recognized was oximino-(isonitroso) acetone,
CH 3 COCHNOH, which Victor Meyer and J. Zublin described
in 1878.2
_

There are two general methods for preparing oximes.

The first is by the action of hydroxylamine on aldehydes

2
and ketones:
*
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Because of this reaction oximes can be regarded as
derivatives of aldehydes and ketones and are convenient
ly divided into classes of aldoximes and ketoximes,
according to whether their structure is RCHNOH or

CNOH.

The ease with which the reaction takes place varies
widely with the aldehyde or ketone involved.

In general

aldehydes react more readily than ketones.
xThe oximes of aliphatic ketones and aldehydes can
usually be prepared by shaking them with an equivalent
amount of hydroxylamine in water at room temperature.
For aromatic ketones,

it is usually necessary to reflux

an alcoholic solution of the ketone with the equivalent
hydroxylamine together with an excess of sodium acetate.
Compounds that contain more than one carbonyl
group can obviously react with more than one equivalent
of hydroxylamine.

The best-known class of dioximes are

those derived from 1 ,2 diketones and ketonic aldehydes
(RCOCORt).

^

example of such compounds is dimethyl-

glyoxime, CH 3C(NOH).C(NOH)CH3 .

Such diketones usually

react with great ease to form the monoxime.

The second

oxime group is not so easily introduced and to obtain
the dioxime the ketone must be heated with an excess of
hydroxylamine .

3
The second method for the preparation of oximes is
by the action of nitrous acid or one of its esters upon
a compound containing a reactive methyl or methylene
*
group as methylene ketone, RCOCH 2R ' •

The reaction is

as follows :
RC0CH2R' +

ONOH --- ^ R C O ( R O H ) R >

+

H20

It was by a reaction of this type that Meyer
obtained the first known oxime.
There are a few other reactions of minor impor
tance which lead to the formation of oximes.

One of

x the most curious is a modified Friedel-Crafts reaction:
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mercuric fulminate reacts with benzene in the presence
of partially hydrated aluminum chloride to give
benzaldoxime.

The yield is said to be excellent.

In

general, it may be said that oximes prepared from
*

nitrous acid or from hydroxylamine give very good
yields.
The oximes behave both as weak acids and weak
bases and give rise to salts of the type (RCHNO)Na
and (RCHNOH)Cl.

Oximes can be reduced to amines by

a number of methods especially by catalytic hydrogen
ation or by sodium and alcohol.

Because of the hydroxyl

group which the oximes contain, they give acyl deriva
tives with acid chlorides and anhydrides:
RC0C1

+

CNOH

CNOCOR

The Aminos.

The amines in general can be consider

ed as ammonia in which one, two or three hydrogen atoms
are replaced by aliphatic or aromatic radicals.

They

are thus conveniently classed as primary, secondary,
or tertiary amines respectively.
The amines may be derived by the reduction of an
oxime, a nitro group, or by the replacement of a halogen
with an NH2 group.

The latter proceeds with great

difficulty and is not so widely used.

At room tempera

ture the simplest aromatic amines are liquids, the
higher ones are solids.

They are usually soluble in

water, but the solubility increases with the presence
of more amino groups.
The diamine compound prepared for this thesis is
a primary amine formed by the reduction of two oxime
groups.

Several methods were used for the reduction

of the dioxime, which included stannous chloride and
hydrochloric acid, sodium in alcohol, iron and hydro
chloric acid, zinc and acetic acid, sodium amalgam in
water and catalytic hydrogenation.

The method which

proved to be the most satisfactory was the use of
catalytic hydrogenation.
Further synthesis on the amino groups of the com
pound will produce branched-chain structures.

It is

known that compounds which have such structures on the
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amino group of the type shown below:
H H
C (CH3) CH2CH2CH2N(C2H5)2

i|.-(1-Methyl-ij.-diethyl amino-butyl amino )-7 chloroquinoline. (SN 7618 )

\ C H 2CH (OH )CH2N (C2H 5 )2

Cl
k
![.-(3-die thylamino-2-hydroxypropylamino) -7chloroquinoline. (SN8137)
have important biological properties.

It is hoped

that the compound prepared will also have some physio
logical effects.

THE OBJECT

The objective as previously stated, was to prepare
a dioxime compound from which the corresponding diamine
compound could be formed upon reduction.

The compound

selected as starting material for this reaction was the
one prepared by Papadakis^, the name of which is

1 - (p-acetoxyphenyl)-2 ,6 -dicarbethoxycyclohexanedione- 3 ,
(III).

In its preparation p-hydroxybenzaldehyde is

treated with malonic ester and diethyl amine forming
p-hydroxybenzalmalonate (I).

This is then treated

with acetic anhydride to form the p-acetoxy derivative
(II).

Treating the latter compound with sodium ethoxide

and ethylacetoacetate the compound, 1 - (p-acetoxyphenyl)2,6-dicarbethoxycyclohexanedione-3,5> was formed.

Sub

stance (III) was prepared for the problem by Mr. Scigliano,
Creighton University research fellow, according to the
scheme below.
H,

COOR
COOR

(I)

COOR

WaOCgH^

(CH 3CO

Ethyl Acetoacetate
(II)
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(III)
This compound with its two keto groups should be ideal
for the preparation of the dioxime compound.

The

method applied for its preparation was with hydroxylamine.

For reduction, the method used successfully

was catalytic hydrogenation although tin in concentrated
hydrochloric acid also proved useful.

Difficulty arose

however, in the separation of the inorganic tin salt.
The catalytic reaction proceeds as follows:

NH 2 0 H .HC1_
NaOC 2H£

(III)

(IV)

(V)
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Compound (IV) is 1 - (p-acetoxyphenyl)-2,6-dicarbethoxy3,5>-dioximecyclohexane.

The reduced oxime gave com

pound (V), 1 - (p-acetoxyphenyl )-2,6-dicarbethoxy-3>5>diaminocyclohexane.

EXPERIMENTAL

Preparation of 1 - (p-acetoxyphenyl)-2,6-dicarbethoxy-3,5>
-dioximecyclohexane

Hydroxylamine hydrochloride

(0.0k5> mole) was

dissolved in the mimimum amount of v/ater (with heating)
in a round bottom flask.

To this was added O.OI4. mole

of sodium ethoxide in absolute alcohol.
precipitate of sodium chloride formed.

A white
Then to the

mixture was added 0.02 mole of 1 - (p-acetoxyphenyl)-2,6dicarbethoxycyclohexaneaione- 3 ,5> dissolved in alcohol.
A yellow colored mixture appeared.

This mixture was

refluxed over a water bath for approximately 12 hours.
The color of the solution changed to a dark red.

The

solution was allowed to cool and the precipitated
sodium chloride was filtered.

The dioxime was obtained

by adding an excess of water to the alcoholic filtrate
whereupon a brown precipitate was formed, filtered and
dried over P£0£.
color.

The dried material had a dark yellow

The compound was recrystallized by dissolving

in alcohol, adding charcoal, filtering and again adding
an excess of water to the filtrate to give the dioxime
precipitate.
indefinite.

The melting point of the compound was very
When the temperature reached 167 -I 700

me

color change was noticed turning from a yellow to a

a
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dark red and becoming darker as the temperature approach
ed 200°.

The compound seemed to decompose before any

actual melting point could be obtained.

The yield was

excellent, giving about Q0% of the theoretical yield.
Anal. Galcd. for C20H 23°8N2 : C, 57*27;

H, 5.53

Pound: C, 57*59;

H, 5*^7

Preparation of l-(p-acetoxyphenyl)-2,6-dicarbethoxy-3>
5 -d i amino cyclohexane
To the reaction flask of a low pressure hydro
genation apparatus (Parr) was placed 0.02 mole of the
prepared dioxime compound (IV) dissolved in alcohol
with 0 .1 gm. of platinum catalyst and 0 .1 gm* of
palladium catalyst.

Then hydrogen gas was admitted

and kept at an average pressure of 2-jjr to 3 atmospheres.
Wo perceptible reactiori was observed.

The mixture was

kept in an atmosphere of hydrogen for a period of ten
days.

At this point a drop in the hydrogen pressure

was noted and indicated that some reduction had taken
place.
/
To the reaction solution was added 50 m l . of
water and the alcohol was removed under reduced pressure.
While the solution was still hot the unreduced oxime
was filtered being insoluble in water.

The filtrate

was concentrated and cooled whereupon a dark yellow
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precipitate of the diamino compound formed.
recrystallized from alcohol.

It was

The yield was low and

it gave a melting point of 205-210 °.

SUMMARY
1. The preparation of l-(p-acetoxyphenyl)-2,6-dicarbethoxy- 3 ,5 -dioximecy clohexane.
2. The preparation of 1 - (p-acetoxyphenyl)-2,6-dicarbethoxy- 3 »5 -diaminocy clohexane is tentatively accepted
until analytical results are obtained.
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