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Two plates and 6 toxt figures
haloxime was first described by Lassar-Cohn, who made
the action - of phthalyl chloride on hydroxylamine. The

Orndorff and Pratt ¢ have shown
the course of this reaction depends upon the temperature.
tless phthaloxime is formed at 60°, and a lemon yellow
ier itesults when the same reaction takes place at 100°.
two_isomers are very closely related, as shown by their
iysical characteristics and chemical ies. 'The principal
difference -between ‘them is their color. Two structures are
heoretically. possible for phthaloxinie, depending upon whether
hydroxylamine residue is in the symmetrical (1), or unsym-
al: (2), position in respect to the benzene ring.

th the white and the yellow phthaloxime give alkali saits of
2 brilliant' red and of almost identical color in hoth cases. It
4 ot been found possible, as yet, to prove beyond question
Which of the above formulas should be applied to phthaloxime,
though & careful study of its formation and reactions points
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Ann d. Chiem. (Licbig) (1880), 205, 295.
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m. Chem. Journ. (1912), 47, 89, 165
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strongly to the unsymmetrical structure. The fact that phthal. ..
oxime may be made from phthalyl chloride and hydroxylami
does not distinguish befween the two structures, as the reaction
is not a mere elimination of hydrogen chloride with the formation
of the oxime, but {akes place in two steps, giving phthalhydrox.
amic acid as an intermediate product. Ott® has recently shown
that the ordinary phthalyl chloride may be symmetrical, a fact
indicated by its absorption spectrum according to Scheiber
It is evident that an unsymmetrical oxime may result from a
symmetrical chloride in the following manner:

/CL

—CO C1 —C<0H

+NH:0H — NHOH
—CO0 C1 —CO Cl

Phthalyl chloride.
/NHOH

/Cl
*C:OH -C=0
NHOH+2H;0 - +2H0l
coci —c—on
o

Phthalhydroxamic acid.

—C%0 —C=NOH
& /OH - c>0 +H0
So N0
Phthaloxime.

‘The reactions are entircly analogous to these between phthalyl
chloride and ammonia; Phthalhydroxamic acid cannot be iso-
lated from solution as it loses water to form the oxime, but its
Dpresence may be shown by the characteristic color given with
ferric chloride, and its alkali salts may be obtained as colorless -
crystals. The reaction between phthalic anhydride and hydroxyl-
amine follows a similar course. The anhydride combines
with the free hydroxylamine giving a cloar solution of hydrox- -
amic acid. Since hoth the anhydride and the oxime are very
slightly soluble in water, it is evident that the first phase of the'.
reaction may be completed before dehydration with the result- -

* Ann. d. Chem. (Liebig) (1912), 392, 245.
“Ibid. (1912), 389, 121,
" Schaiber, Ber. d. deutschen chom. Gos. (1912), 45, 2252
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n of oxime takes place. Further heating of the solu-
s $

ies an abundant crystallization of phthaloxime.

formed in this case,! and has a structure analogous to
roxamic acid. :

P

~Lox

—CNHNHCH,
No

Anilidophthalamic acid.

e may also be made by the action of hydroxylamine
mide in alkaline solution. Here again the formation
termediate product precludes any conclusions being
regarding the ‘position of the =NOH group, although
ide possesses a symmetrical structure. The reaction is
préscifed by the following equation :

0
. ~cZon
H-+NHOH+H,0 — +NH,
I CNHOH
No

nia i3 liberated and phthalhydroxamic acid formed, This
ay.be.converted into either the white or yellow phthaloxime
ccording to the temperature at which the solution s heated after
dified.
7.
existence of two isomeric phthaloximes may be explained
5 0f the unsymmetrical formula in a manner similar to
ployed with the benzaldoximes, and indicated graphically
rmulas Ila and 11b where the syn type shows the hy-
:closer proximity to the unsaturated carbonyl group.
oo
CuH4\ £
C
I
HO—-N .
1Ib Anti.

" Hitte, Journ. {. prakt. Chem. (1887), 11, 35, 268.
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A study of the absorption spectra of these and related. com.
pounds was undertaken for the purpose of obtaining an irsight
into their moleculax arrangement and behavior and evidencs
regarding the production of color in their salts.

I the jsomerism between the white and yellow phthaloximes”
is correctly indicated by the above formulas, ITa and IIb, it is
evident that their absorption spectra must be very closely related
Macheth, Stewart, and Wright" have studied the action of light
on unsaturated centers in a molecule, and state that no great
change tales place in the general absorptive power of a molecule

radical. The carbonyl group in phthaloxime represents the point.
of maximum unsaturation, while the hydroxyl can hardly he
looked upon as the center of much residual affinity. Any relafi
change in space between carbonyl and hydroxyl should produce a
slight modification in the absorption spectrum, but the type would

benzaldoximes have the same absorption spectra which show a
broad band in the benzene region.
Hantzsch ™ has examined several isomeric oximes and states’
hlmt the absorptmn spectra of « and y benzyl ﬂxlmes. the. twn
and of the

influence of the two radicals. Wilson and Heilbron * have re.
cently prepared two semicarbazones of mesityl oxide, and fin
corresponding differences due to nitrogen  stereoisomerism.
Since these characteristics are manifested in the case under
discussion, it thus appears that the yellow phthaloxime should bé
designated as syn-phthaloxime and the white isomer as aiti- |
‘phthaloxime as represented by formulas IIa and Ilb.

Prior workers have pointed out that absorption bands are not .
to be attributed to any definite molecular structure, but rather”
to the existence of dynamic compounds which are nof necessatily
capable of lsolntwn. The presence of an ubsorptmn band is due
to from one on to another, an
is expressed by an actual change of linking, or is due to the B

'.Inum. Chem. Sac. Landvm (1912), 101, 599.
(1900), 7

"mr & dentichen mm Gea. (1910), 43, 1051
“Journ. Chem. Soc. London (1913), 103, 377
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jssibility of ‘such a change. The oscillation or free
connection with the reversible transformation of one
fomeric form into another is synchronous with the oscillation
light waves absorbed. This transformation must be

to include changes that cannot be graphically repre-
‘fixed structural formulas. These peculiar cases are
cated according to the partial valency theory developed
3" This assumes that all the affinity of two atoms con-
by & double bond is not used in holding the atoms together,
there is & slight excess present.in cach atom. Thicle
ates’this excess affinity by dotted lines. Application of
idea'to phthaloxime gives a formula that may be expressed

Wo sets of partial valencies may be assumed more com-
o neutralize each other during one phase of the benzene
 when the atoms are in closer proximity to cach other

e disturbing influence of the hydroxyl group may be
it of a8 causing the ultra-violet absorption band of phthal-
. The equilibrium is essentially the same in phthalic acid,

1 of phthalic acid, and very similar in phthalimide. All

eover, they all give absorption spectra showing similar ultra-
¢ abgorption’ bands. - This must be considered as evidence
orresponding structure, The influence of the benzene ring
ential in these cases.

- application ‘of the partial valency theory to explain the
y of carbonyl groups removes the indefiniteness inherent
e method employed by Stewart and Baly ** to represent this
daﬂon “These Buthars suggest thnt nascent cnrbonyl groups

Ann. d. Chem. (Licbig) (1809), 306, 87,
*Journ, Chem. Soc. London (1906), 89, 497.

e compounds may be- expressed by analogous formulas.
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are static in their meaning. The term isorropesis was proposed
to designate the interrelation between groups of this type. - The
activity of a carbonyl radical is not inherent in the group itsels,
but is produced by the action of neighboring atoms that render
the group nascent.”* The causes underlying this action are more
easily understood by means of the partial valency theory. -The”
amount of affinity in excess of that utilized in holding the doubly
bound atoms together will depend upon the presence of free-
affinity exerted by neighboring atoms. In the absenceof such
forces, the energy of the two atoms will be mutually neutralized”
and in equilibrium.

When phthaloxime is converted into its salts, a marked altera.
tion in molecular vibration is manifested to the eye by the change”
from a colorless compound to 2 colored one. The new vibration
may be due either to a different equilibrium of the same molecule.
induced by the presence of a positive metal atom, or to an actual
alteration in molecular structure.

COLOR DUE TO CHANGE IN EQUILIBRIUM BETWEEN PARTIAL
VALENCIES

I the production of color in the formation of salts of phthal-
oxime is due to a change in the vibration of the molecule un-
accompanied by atomic tautomerism, it must be dependent upon
2 new equilibrium between the partial valencies of the unsatu-
rated groups. The change of equilibrium is not to be attributed
to the increased weight of the molecule and consequent reduc;
tion in the period of vibration. The replacement of the acidic
hydrogen by groups with high molecular weight, as in the case
of the benzoate, causes & change in the activity of the moleculs
shown by a reduction in the persistence of the characteristic ..
‘absorption band in the spectrum. However, the type of
spectrum remains the same. Therefore, the activity of the
hydrogen is not greatly different from that of various organic
radicals, and the compound retains its true oxime condition in
every case. 1t is to be noted that an aqueous solution of oxime
shows a slightly more pronounced yellow tint than a correspond:
ing aleohol solution and that the color in both cases is decreased
by a trace of mineral acid. The ethers and esters of the oxime
do not behave in an analogous manner, but always give solutions
of equal color intensity that are unchanged by traces of acid.:
The acidic hydrogen, therefore, influences the equilibrium to &

* Baly and Schacfor, ibid. (1908), 03, 1814.
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t/depending: upon the solvent, although the activity

ot sufficient to cause any indication of a color band in the

ption spectrum. The stronger general absorption of the

as:compared with the benzoate shows a tendency toward
luction:of a band, as might be expected.

g change produced. The following table of optical
‘bropérties of phthaloxime and various derivatives shows that the
Vi',hm fer of light transmitted by the crystals may be arranged in
agraded scale corresponding with the increasing basicity of the
ituting atom or radical.

%, 'ABLE 1*—Oplical. propertios of phihalozime and derivatives.

The differences existing among the above
tystalline condition are very distinet, but cannot be ac-
//shown spectroscopically. Alcohol solutions of the am-
) lithium, barium, sodium, and potassium salts were
phed. All of these solutions in hundredth molar con-
‘ked color band increas-
wxdth nnd persxstenue in the order named. This was
due to the difterent dissociation constants of the various
lkalies, bt his factor could not be climinated in as much as the
dition.of ‘an’ ekeess great enough to compensate for the disso-
tion always resulted in the formation of hydroxamic acid and
truction of the oxime.
very weak base such as pyridine dissolves phthaloxime with
.change of color, and the solution gives an absorption spec-
showing no band in the visible region. This indicates that
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if @ salt is formed it must have the true oxime structure. The,
addition of increasing amounts of water to the pyridine solution
causes a progressive deepening of color and gradual production of
a color band until the characteristic red of the alkali salts is
obtained. 'This effect is explained by the increased basicity of
the pyridine hydrate formed upon the addition of water. The
salt i unstablo and could not be isolated fram solution withut
the entire loss of pyridine,

"The silver salt of phthaloxime is insoluble in the ordinsry
solvents, and its true absorption spectrum could not be obtained.
Tt dissolves readily in pyridine with a purplish red color, pro
ably due to the formation of an addition product containing the
strongly positive silver dipyridine. A similar product was iso-
lated in the case of ammonia where one molecule of crystalline
silver salt was combined with one molecule of ammonia, These.
addition products are deeply colored as might be expected from
the strength of the double base. That the absorption hand of
their spectra heads at a different place than that characteristic
of the alkali oxime salts s probably due to the presence of add
tional latent valencies in the unsaturated nitrogen atom of the
pyridine-silver or ammonia-silver groups.

It is evident that the introduction of various positive atoms
or radicals into the phthaloxime molecule may cause different
changes in its optical activity. It may be assumed that the pre-
vious condition of equilibrium existing between the unsaturated
—=C0 and =NOH groups is completely changed, and that the'
latent valencies of these groups no longer mutually neutvalize
each other, but that a negative portion swings to the positive
metal. The equilibrium will be slightly d|ﬁerent in various salts
depending upon th of ing atom
or group, but il slways be of the same type unless rmmu :

by other toms.

er
The sesuls of thon new equilibrium het\veen the positive pcs :
atom and the negative partial valeney of an unsaturated atom is
shown by the disappearance to a greater or less extent of the
absorption spectrum characteristic of the original type and the ;
production of a new band in the spectrum. i
The position of the new band and consequent color, in the broad
sense, of the salt given by any compound undergoing changes of
this general type will depend upon the resulting configuration
of the molecule. The presence of the benzene ring or its equiv- |
alent in the molecule s probably essential whenever the absorp:
tion band of the salt falls in the characteristic quinone position
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‘molecular equilibrium of phthaloxime salts may be vep-
[y the formula:

dicates merely the partial valency equilibrium between
carbonyl ‘and positive metal, and shows a ring forma-
emblmg the quinoid- configuration. lt is to be noted that

of the oximie. “The addition of alkali to solutions of these
tances.causes no radical change in the position of their ab-
ion'bands, but causes a marked increase in the width of the
nal' band of the latter, indicating a difference in degree of
Xisting equilibrium rather than a change in character.,

i application of the partial valency theory to colored salts
een utmzed by Werner * in the casc of the yellow henzil-

gives these compounds the following structure:

tuirated groups befors the entrance of the metal atom,
2sch has also used similar conceptions in much of his later
i work, and has applied partial valency structures to many com-
“5omnds in'which it is otherwise very dificult to cxplain the ab-

“’J-usar—Cohn calls attention to the resemblance between phthal-
Wﬂmﬂ and the nitrolic acids, and Hantzsch and Kanasirski "

& studied ‘the absorption spectrum of the latter. They find
1yl nitrolic acid,

NO:
i 7
HC—(
NNOH,
*Ber. d. deutschen chem. Ges. (1908), 41, 1062,
i ""nd (1909), 42, &89,



a broad absorption band heading at 1=5050.
In this case there is no possibility for quinoid formation in

showing 2 band in the quinone region. There is, however,
marked difference between the spectra of the salts and fr
acid. Hantzsch represents the equilibrium of the former by the,
formula: i

NO|
HsC*C/ M
AS

This explains the change in optical properties that takes plac
when the acid is converted into its salts, and corresponds to o
oxime structure.

Certain diketones represented by the type of indandions a¥
colorless or very faintly yellow, but dissolve in alkaline solutions
giving highly colored salts. In this case the salt formation-has
been shown to take place with 4 tautomeric change from. the.
Keto to the énol form as represented by the formulas:

A0
H DCHR - cm. >cr¢
NeZo Nc=oHaD)
Keto indandion. Enol indandion.
The alkali- salt exists in the conjugated form acwrd!nx ﬁﬂ
‘Hantzsch ** who represents this condition as
C===0
Vs
GH{ >CR
: NG/

Conjugated enol salt of indandion,

This class of compounds is evidently more nearly related to,
the phthaloximes than are the nitvolic acids. There ave seversl’
important points of difference, however, that serve to throw light

" A d. Chem. (Lichig) (1912), 392, 286.
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structure of- the oximes. The absorption spectra of
ions have been carefully studied by Hantzsch, and
in a marked degree with change of solvent. Phenyl
on’ was shown to give only general absorption in ether
. but selective absorption in methyl aleohol with 1 well-
z\oped haml and 2 step-offs. In the presence of nlkah thesa
ion bands. The

‘enol -keto tautomerism in ether solution differs from that
‘ethyl a]cnhol. ﬂnd causes a corresponding difference in the

~‘§ liyand spectroscopically, and undergo enol-keto tautomerism.
a{;{ bsorption spectra would show this equilibri

te amount of the enol form in solution could be deter-
by titration with bromine.® Molecular rearrangement
type. would result in the following equilibrium:

C—OH (M)

=0
szgox-x = c.ﬂ. >N0

ions. of phthaloxime do not react with aqueous bromine,
wever, ‘and no. chemical or optical indications of enol-keto
llhmerlsm could be observed. Moreover, the absorption spec-
f i.ltl'le’(umnml in various neutral solvents are practically iden-

ternative for salt formation with a symmetrical oxime
| be direct replacement of hydrogen by a metal atom, giving
logous 'in ‘many respects to the salts of phthalimide.
> neither of the above conditions is characteristic of phthal-
/it seems very probable from spectroscopic evidence alons
it only the unsymmetrical structure will explain the facts.
do-oxazolone s colorless or faintly yellow, and also
:highly colored salts with colorless metals, Hantzsch®

" Hantzseh, loc. cit.
eyer, Ann. d. Chem. (Liebig) (1911), 380,
er. d..deutschen Chem, Ges. (1909), 42, loﬂ'l (IBID),G! 68.
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represents the chromophoric development in this casé by
formulas: 2

R
é |
C
N; (C=NOH Ni C—NO
~ ol deo }M
0 ¢=0 —
Oximido-oxazolone. Oximido-oxazolone salts.
(Colorless.) (Colored.)

its spectrum, while solutions of its salts are strongly selective
‘with a well-marked band in the color region. It is evident thi
conditions in compounds of this type are similar to those

tion of a ring in the oximido-oxazolones, yet the change in theis
absorption spectra upon the addition of alkali closely resembl
that shown by phthaloxime. 1t does not seem essential, there- .
fore, to assume an actual quinoid structure in the latter case, but
mérely that the two rings act similarly toward the conjugate
partial valencies in both classes of compounds, and that the gen
eral effect of a positive metal atom in the molecule is analogous.

COLOR DUE TO MOLECULAR REARRANGEMENT
There are several factors which render it improbable that the "

salts of phthaloxime possess a different molecular structure from 3
.that of the oxime. The red silver salt reacts easily and at lo

possess the true oxime structure. These ethers are colorless in
the case of the colorless isomer, and faintly yellow when; derived.
from the yellow oxime. They are broken down by solutions

the caustic alkalies into substituted hydroxylamines, and giva’
absorption spectra closely resembling the parent oximes. . N
ethers have thus far been made that show the color characteristi

identity when converted into salts,* any formula representing
different arrangement of the molecule to explain color must‘m
clude the doubly bound nitrogen upon which the isomerism

" Orndorf® and Pratt, loc. cit.
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d then belong to the enol-nitroso ty
is available to decide definitely het\veen these two
the very marked change that takes place when
¢ is converted into its highly colored salts. The par-
icy theory explaining color as dependent upon a changed
equilibrium brought about by a positive metal atom
ittt actual molecular rearrangement has much to recommend
ds_.eans to be in better accord with our present ideas of
L mophoric chemistry.
5 ‘,:‘igi ABSORPTION SPECTRA OF THE PHTHALOXIIES, THER METHYL
ETHERS, ACETATES, AND BENZOATES

‘complete curves Gf the absorption spectra of the two
es are shown in fig. 1. Solutions in absolute alcohol

plogéd. when not otherwise stated, and the spectra

graphed with a Hilger spectrograph = using a nickel arc

s es xo\ltce of light.

Ut The curves are plotted with logarithms of thickness of layer

ters of ten thousandth molar concentration as ordi-

ase of this instrument was made possible through the gen-
na.:. Enrigue Zobel, Mr. Antonio Roxas, Mr. Manuel Earnshaw,
autuu ¥ Lim, the San Miguel Brewery, and the Germinal
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Qseiltion frequencies.
2 % 300032 3 36 3B 4000 42

imeters of.1/10,000 milas selotion.
E s

=

Wi

Logarithm of relative thicknézs in i

Description of fig. 1.—The region of greatest difference
‘tween the two curves is found in the total absorption at:
concentrations. - The upper limit of these curves from log
" 10 5.7 represents higher concentrations than can be conveniently




isomer shows gresier total absorption in the visible
.. With decressing coneentration the carves approsth

sﬁdlﬂygrmkr pexshmm. The benzene bunds, numbars
md 5, are clearly neﬁned in neutral or acid solution al-

inﬁg. 1. The Spectra of the methyl ethers and ace-
‘also studied, but are not plotted as the curves fall be-

Theabwrpboubands ma o about the same dilution
( but the i i ‘portion is
erent in each case. The ransmission band at - = 3676
{from about 2.5 in the oximes and methyl ethers w0
‘scetates and 215 in the benzoates. The transmission
‘bomnding the other benzene zhsorption bands show sbout
decrease; that is, the transmission band heading at
‘persists to about log. 232 in the oximes, 2.25 in the
a1 2.20 in the benzostes.

THE METHYL ETHERS OF THE TWO PHTEALOXIMES

ma‘hyl ethers of the two oximes were made by treating the

R recrystallized from aleohol in the form of long
that of the white oxime being colorless while the cor-
ndipg derivative of the yellow oxime is faintly yellow. Both
elt at - 133° uncorrected.
“THE BENZOATES OF THE TWO PETHALOXIMES
The two benzoates were similarly made from the silver salte
dbenwyl chloride. They erystallize from aleohol in columns,
olorless and the other faintly yellow. Both melt at 171°5
benzoates may conveniently be prepared also
0 benzoy] chloride and an alkali salt of the oxime dissolved in
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THE ALKALI SALTS OF THE TWO PHTHALOXIMES -

The profound changes that take place in phthaloxime o
the addition of alkali are manifested in the absorption spestis
by the appearance of a broad absorption band extending from
1

about} =1800 to 2860, and heading at 12300, The a

somption ‘band of the oximes heading at > = 3400 decreas
regularly with inereasing concentrations of alkali, and practically
disappears when the amount of alkali is sufficiently great
effect the complete transformation into the red salt. These dif:
ferences with various concentrations of alkali are shown in fig.
Oscillation frequencies. /

w2 u x om0

W

seters of 1/10,000 molar solution.

\
2.2 ety ‘\
¥ I\\
Lo |

Logarithins of relative thickness in mi

e phthaloxime with 1/16, 1/8, 1/4, 172, and 1 eauialent of sodiit
low phthaloxime with corressonding alkall, :
Description of fig. 2.—In order to avoid confusion arising fron
the large number of lines, the curves with one-sixteenth, one:
eighth, and one-quarter molecular equivalents of alkali are no
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hmnghouc the entire regions measured. It is sufficient
they lie between the curve of the oxime itself and that
ohe-half equivalent of alkali.

urves are plotted from photographs made through ab-
} i Since the desired

f alkali were employed in the 1/100 molar aol\l-

4 greater persistence in the yellow than in the white,
iows that the salts of the former are somewhat more deeply
‘than the corresponding salts of the latter.

Oscilation teequencics.
2000 22. 26 26 28 3000 32

10,000;

1,000

Relative thickness of Inyes in millimeters of 1/10.000 molar solution.

in 90 por cent aloohol.

ot aurvo=barlum
Dash a0d dot surve=ammentum salt.




182 The Philippine Journal of Seisnce . m

THE ABSORPTION SPECTRA OF PHTHALOXIME SALTS IN 90 PER CENT
ALCOHOL

Weighed quantities of the pure salts were dissolved in the
requisite volume of water and absolute alcohol added at once:
to make a 90 per cent alcohol solvent. In this manner exactly
1 equivalent of alkali to 1 of oxime was easily obtained. Phota!
graphs were made on Cramer’s spectrum plates to cover ds much
of the color absorption band as possible, and the curves in fig, 3
plotted from these.

Description of fig. 8.—The curves show that the ammonium, :
barium, sodium, and potassium salts give absorption bands heag.
ing at L = 2300 in each case, but appearing at increasing dil
tions. The original ultra-violet oxime band heading at & = 3400 |
was most pronounced in the ammonium salt and least in the po.

tassium. The barium and sodium salts give intermediate ‘curves..
The residual oxime band gives an indication of the relative dis

‘inversely with the strength of the base. of
phthaloxime in crystalline form shows a deeper red than the:
corresponding potassium salt, but could not be included .in’ the.:
series because of its insolubility.

THE ABSORPTION SPECTRA OF PHTHALOXIME AND IT8 SALTS IN.
PYRIDINE

Pyridine is the only suifable solvent for the silver salt, and
gives a deep purplish red solution containing an addition product:
of salt and base.

Description of fig. 4~—The absorption band appears at greatet

dilation, and heads at > = 2140, Ttis of the same general tipe

as the corresponding band given by the alkali salts, but shows:
by its position farther toward the red that a slightly different:
- ‘molecular equilibrium is represented in the compound. The
curve given by oxime in pyridine shows general abdorption ex
tending into the visible spectrum, but retaining the oxime type:
1t is probable that no true salt is formed since a weighed amount
of oxime did not gain in weight when dry pyridine vapor was

mixture containing equal volumes of water and pyxidine. The
color of this solution is decp red, and the ahsorption spectrum
clealy shows the presence of a true salt. :
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TION. SPECTRA OF PHTHALOXIME SALTS IN AQUEOUS
3 PYRIDINE

bsorption spectra. of the ammonium, sodium, potassium,
er.salts of the white oxime in pyridine solution contain-
r. cent water are plotted in fig. 5. The addition of water
ary to.dissolve the alkali salts, as their solubility in pyri-

; Osciltion trequencies.
U8 2000 22 24 26 28 3000 32

\ 100,000 *

Allimeters of 1/10,000 melac solation.

10,00
v \
v

Relative thickness of layer in i

S - 1,000

At sinatoxine I pyiin
while phthatoime I . paine i 50 par o vt
e shoalosima n e
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Oscilation frequencies.
6 18 200022 24 26 28 3000 32 3¢

Flg. 5. Salts o whil phth
Full sun=sitver

Deseription of fig. 5.—These ‘curves bring out the differe
in persistence and width of the color band and the corréspondirig
residues of the ultra-violet oxime band. ~ Since there is very littl
difference in the persistence of the latter in each case, it is reason
able to assume that the hydrolysis of the salts does not v
greatly in this solvent. The width of the color band and the
dilution at which it appears are very difTerent, especially with the
weak ammonia base. These curves bring out the effect of di
ferent substituents and the relation between color and positi
affinity better thian any other series we have obtained. - The ad
dition product of silver salt and pyridine has been largely d
stroyed, and the absorption curve now heads at approximatel
the same point as that of the normal salts. .

A solution of silver salt in alcoholic ammonia was prepared and
photographed. The curve of its absorption spectrum falls be-
tween that of silver salt in pyridine and silver salt in ‘pyridine con-
taining 14 per cent water. ~ This solution is unstable, and rapid
oses its rxed color with the formation of metallic silver. Th
addition product may be obtained by passing dry ammonia over::
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urs with gradual loss of weight in a few hours The
f one experiment are as follows:

SEnar Gam.  Gesm.
0.2133 0.0153 6.81
2 0145 6.80
i 0123 576
0118 5.58
Catdlite for
C:H,0:NAg'NH; 63

oat and contents were then heated at 100° with a loss
ieight. corresponding approximately to the ammonia pre-
ly absotbed. The color remained a brownish gray, indi-

THE ACID SALTS OF PHTHALOXIME
. alcoholic solution of phthaloxime is treated with

A study of the absorption spectrum of this
salt clearly showed that in solution it was identical with
inal oxime in the presence of one-half an equivalent of
m ethoxide. Sodium acetate forms a similar double salt
ich.is ‘more difficult to crystallize and isolate. The underly-
reasons for this fact are to be found in the relative solubili-

will dissolve 0.0590 gram of the potassium salt and only
gram of the corresponding sodium salt.

ce the absorption spectra of the double salts were found to
ntical with those of the oximes plus one-half an equivalent
tresponding alkali, we concluded that these salts could be
fallized from alcsholic solutions with equal ease by the addi-

Xcess of ]\ydroxyl ions over hydrogen ions, explnms why these
ouble salts were originally obtained by the addition of alkali
tates, while the formation with alkali hydroxides was over-
7% looked. . The double salts ‘may also be prepared by mixing equal
molecular equivalents of alcohol solutions of oxime and the nor-
al alkali salt and’ concentrating to crystallization.

* Orndorff and Pratt, loc. cit.
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COLORLESS ALKALI SALTS OF PHTHALOXIME

The effect of temperature upon molecular equilibrium is fitfls:
understood, but there is undoubtedly a decreased activity at -
temperatures. Alcohol solutions of phthaloxime show
vellow color when cooled in a mixture of solid carbon dic
and ether. This may be due to a decreased activity of hydroge
toward the partial valencies of the unsaturated groups,
be caused by a change in the equilibrium of molecular rearrange.
ment. When a cold aleohol solution of sodium ethoxide was. '
added to the above oxime solution, crystals of sodium salt, wer
precipitated in an almost colorless form. These showed 1
increase of color as long as they were kept cold in the freeing
mixture, but rapidly turned red after filtering from the mothe

- liquor, due in all probability both to the rise in temperature and
the condensation of water. The colorless crystals may be taken
as the true oxime type of salt, regardless of which theory be
applied to explain the colored compounds. :

THE ABSORPTION SPECTRA OF PHTHALHYDROXAMIC ACID
Alkaline solutions of ime salt: rapid transf
tion into salts of phthalhydroxamic acid** with loss of identity
befween the white and the yellow isomer: It appears that the
difference between the two forms depends upon the integrity s
of the double bond between carbon and nitrogen, and that ¢his
is destroyed when the hydroxamic acid forms, Moreover, th
free hydroxamic acid when heated in solution gives phthalogime,
the white isomer forming at 60° and the yellow at 100°, ~The
formation of hydroxamic acid may be due to the increased act
ity of molecular vibration when hydrogen is replaced by a metal
atom or to the tendency of the rearranged molecule to take up the-
elements of water. However, phthaloxime suspended in distilled
water gradually forms hydroxamic acid upon standing even in
the presence of mineral acid and without passing through &
colored stage, s it is not essential to assume a different molect
lar condition as necessary for the transformation. - Alfal
appears merely to accelerate the rate of reaction, without i
fluencing the final product. This is further evidence that the”
oxime and its salts possess identical molecular structure.
Tor purposes of photographing the absorption spectrum of the -
hydroxanic acid, alcohol solutions of oxime were treated With
an excess of alkali and allowed to stand until colorless. i

less

* Lassar-Cohn, loc, cit.
“Orndorff and Pratt, loc. cit.
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ACTION OF PHENYLHYDRAZINE ON PHTHALOXIME
When an alcohol solution of either the white or yellow phi
oxime is gently warmed with phenylhydrazine, the follow;

reaction takes place:
C=0 /%81{
GH{ 30  +HNNHCH: — GH
Nc&Nor e
NHNHCH,
Anilidophthalamie acic
The anilidophthalamic acid thus formed was Tecrystalli;
from alcohol until colorless, and found to be identical with the
compound described by Hétte ** who obtained it from Phthalic
anhydride and phenylhydrazine. S

01698 gram gave 17.2 cubie centimeters nitrogen over water at 31
barometer, 763 millimeters. E

Phthaloxime.

Gt
GRS o
Nitrogen 10.93 10.96

01974 gram dissolved in absolute alcohal required 7.70 cuble centimetérs
of N/10 sodium hydroxide for neutralization. Theory, 7.71 cubic ce
‘meters :

The absorption spectrum of anilidophthalamic acid is plotted:
in fig. 6, and indicates by the band heading at }:am that,

the structure is analogous to phthalhydroxamic acid and correctly,
represented by the above formula. <

PHTHALYLPHENYLHYDRAZINE it

If the alcohol solution of Dphthaloxime and phenylhydrazine be
heated on'the water bath for an hour, the reaction proceeds fur- "
ther’ with the splitting off of one molecule of water. A neutral

Yellow compound is formed identical with Hotte's phthalylphenyl
hydrazine. The sam n

acid is heated, the re
This compound crystalli;
and melts at 182° uncorrected,

(1) 01854 gram gave 20.0
baromoter, 7625 millimoters,

(2) 0.1740 gram gav 18.8 cubic contimeters nitrogen over water at 30
baromater, 703,7 millimetors,

cubic centimelers nitrogen over wator at 20

(8) 02280 gram gave 0,5761 gram CO, and 0.0821 gram HO.
"Journ, f. pral. Chem. (1881, 11, 35, 268.
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P
GG T,
i 1058 70.44
4.20 4.09
1176 11.82
piig

rpﬁon spectrum of phthalylphenylhydrazine is also
fig..6. -1t shows a well-developed ultrw—Vlolet band

=0
CcI'L/C—N “NH-CeHs
Ncko

We have found his method of preparation

rresponds to similar reactions studied by Just,* and undoubt-
fs in a similar struciure. Moreover, a careful study
bsorption spectrum in comparison with those of various
plhienylhydrazines and. osazones described by Baly and Tuck *

by Baly, Tuck, and Marsden ** leads us to believe that this
‘may not be a hydrazone. We hope to continug this
tion; and in a later article to present conclusive evidence
g the structure of this interesting compound and its
es.

Ber. 4. deutachen chon. Ges. (1856), 19, 1205,
aurn. Chem. Soc. London (1906), 89, 982,
1bid. (1907), 91, 1672,



ILLUSTRATIONS
Prate 1
phthllnx:mu 1/1000 molar solution. Thickness of layer, 32 to 2

Prate 1

Potaseium éalt of white pl\thnlux(me in 90 per cent alcohol. 1/100

‘molar solution. _ Thickness of layer, 1, 2, 4,6, 810,12, 14,16,

18, 20, 22, 30, 50,76, and 100 it

ilver sait of white phthnluxma in pynd!m 1/100 molar solution.

uknus of layer, 1, 2, 8 4, 5 6 7, 8, 9, 10,12, 14, 16,18,
meters.

S TEXT FIGURES

white phthllnxnmm

Dot eum_y-llw ‘phthaloxime.

Dash, curve te of white phthaloxime.

Rl carves e Ehthatesime with s b & & and 1 equivalent
jum_ ethoxide.

ime wi ing alkali.

onium salt.
white phthnlnxlma in pyridine
white phthn‘oxlmn in 50 p:r cent pyridine and 50
per cent water.
Dot curve=silver salt of ‘white phthaloxime in pyridine.
alts of white phthaloximo in pyridine containing 14 per cent w
Full curvo=silver

hthalhydroxamic acd.

Dash’curvo=phthalylphenylhydrazine.

Dot curvo=-anilidophthalamic acid.
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