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PREFATORY NOTE.

The following presentation is concerned with the
generality of the activated methylene group to condense with
aromatic nitro compounds in the presence of sodium ethylate.
In attempting to reach a generalization, examination has
been made of the behaviour of momonitro and dinitrobenzene,

- and the ortho and pafa chloro~derivatives of the former,
with both aromatic and aliphatic compounds containing the

gctivated methylene grouping.

The investigation follows directly upon the recent

investigation of armes and Coke’ with benzyl eyanide and

- ortho, meta, and para chloronitrobenzene in the presence

of sodium ethylate; which in turn follows up the findings
of.Armes7 with benzyl cyanide and nitro compounds, and
Reissert's? admittedly incomplete ivestigations of the

same  cyanide with m~dinitrobenzene.

Armes and Coke ’ succeeded in assigning structural
formulae to their condensation products with ortho and para
chioronitrobenzene, and these_formulae fitted the properties
possessed by the compounds obtained by them, explaining many
of the reactions. The applicability of similar structures
to related reactions and products afforded the starting point

of the present investigation.

The major portion of thelwork was concerned with the

results obtazined by substituting nitrobenzene in Place of the
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chlorine derivatives used by ¢3_ok,e‘D s and the reaction with
diphenyl methane and p-chloronitro benzene in the presence

of sodium ethylate.

Related work,; of which the findings were less positive
in nature, was carried out on ethyl cyanacetate, malonic
ester, and benzyl chloride, with nitro and di-nitrobenzene,

and halogen substituted nitrobenzene.




INTRODUCTION.

A Brief Historical Réview of the Pertinent Investigations

to the Work under Congideration,

| Only sufficient elaboration will be indulged in to develop
the main thread of the work of preceding investigators which
has lead more directly into the more recent work developed
under the direction of Armes. References will be made to
the original papers; a more detailed tabulation of related
specific color reaction has already been presented by Coke®

in 1928.

1886~ Janovsky's Reaction of Aromatic Ninitro Compounds >3
aromatie nitro compounds in acetone golution were shaken
with caustic potash solution. In many cases yellow,

orange, brown, and violet colorations were reportede.

1892.~ "Bela von Bitto# observed that many aromatic nitro
and dinitro compounds gave a deep coleration with certzin

aromatic and aliphatic aldehydes and ketonese

1902-(1907)~ Meisenheimer ¥ showed that nitroanthracene is
convérted into the monoxime of anthragquinone in the
presence of alcoholic potassium methylate. Prolonged
treatment of nitroaﬁthracene with potassium methylate
leads to the formation of nitroanthrondimethyl acetate.
Meisenheimer represents the formation of the mono-

xime of anthraguinone as resulting from the preliminary
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formation of a nitroso phenol by intramolecular oxidation,

and subsequent wandering of hydrogen to the nitroso groupe.

Coke gnd Armes ’ explain the formation of this compound

‘and also of the nitreanthrondimethyl acetal on the basis

of the Thiele Theory of Partial Valencies. A& molecule

of potassium methylate adds itself to nitro anthracene

by the residual valencies of carbon and oxygen respective-

ly, the metal going to an oxygen of the nitro group and

the OCHz attaching itself to the carbon para to the nitro o
- group of nitroanthracenece. ‘ KOH subséquentiy splits off,

p and is fellowed by the addition of a second molecule of
pofassium methylate,”exaetly as before; the résulting
product is the potassium salt of nitroanthrondimethyl
acetal. Treatment of %hia'acétal with sulphuric acid
results in the formation of the monoxime of anthra-

. quinonee

1904.~ ReiSsertz drew retrospective attention to the color

changes which were to be observed when aromatic nitre
compounds were mixed with certain aldehydes and ketoness
he attempted investigations with the purpose of evolving

an explanation of the mechanism of this type of color

changee

He offered an explanation of the reaction of nitro-
benzéne and m=dinitro benéene with acetone in the presence
of sodium methylate. Coke® has dealt with this in de-

tail. Reigsert® further observed that compounds cone

taining an activated methylene grouping also react with
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multi-nitro aromstic compounds to produce intense
colorations, and frequently a colored solide.

He effected a condensation between benzyl cyanide
“and m-dinitrobenzene in the presence of sodium ethyiate.
The general treatment was to warm a mixture of these
compounds on the water bath, dilute and acidify, distil
volatile compounds in steaﬁ, and allew to coole A Ted
brittle mass was obtained. Reissert concluded his in-
vestigatien with an analysis of this compound which gave
‘the empirical formula CpgHpoNgOns and the explanation of
the formation of such a compound by the condensation of
two molecules each of the benzyl cyanide and m-dinitro-
benzeney -

20gHqN + 2CgHyNg0, —> CogHogNgOn + Hg0

He abandoned the work at this stage, intimating the
incompleteness, and hinting at Bhe possibility of its

further developmente

Recent Worke- Armes ! enlarged uporn this finding by discovering

that a great mzny mono and dinitro aromatics produce an
intense coloration varying from brown to violet ﬁhen mixed
with benzyl cyanide in the presence of sodium ethylate.

On acidifying with dilute hydrochloric acid, a2 compound
ﬁas observed to separate in the form of a solid or a |
liquid, and the intense coloration of the original mixe-
ture altered and became decidedly lighters These ob-

servations were mainly of a qualitativé natures
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Coke undertook®s very thorough quantitative and
analytical examination of one set of the compounds.
observed by Armes - ortho, para, and meta-nitrobenzene
- with benzyl cyenide in the presence of sodium ethylatee
The é@bvious reason for this choice was the blocking
of alternative positions by the chlorine, which would
result in a more definite course of action during

condensations

It seems advisableito survey in brief form the work
of Goke to the stage from which the following presenta-

tion wags continuede

‘Outline of Coke's Investigations.

Coke began by preparing a cdndensation preduct
between benzyl cyanide and‘p-chloro-nifrobenzene using
sodium ethylate.v The general method of preparation
of a condensation product.was similar‘fb that used by
Reissert” , and that used by Armes ’« The p-chloro-
nitrobenzene was dissolved in alcohol, the benzyl
cyanide was added, followed by g;adual addition of the
gsodium ethylate. The mixture was then warmed on the
water.bath for a short time, cooled and diluted with
a moderately large volume of water, and acidified with
dilute hydrochloric acid which caused the sepération

of a reaction producte

Coke concluded from experimentation that one mole-
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- eular quantity of benzyl cyanide with one molecular
quantity of p-chloro~nitrOBenzene and two molecular
quantities of sodiﬁm ethylate gave the maximum yield.
A yellow compound ‘in needle crystals was obtaiﬁed,

‘which had a melting point of 114.5°C.

Analysis of this compoﬁnd_ggve an-empirical.

formulae Cy zHgNOCL. ,ﬁﬁ}fgcj@f

© e

The compound could not bé.hydrélised:by hydrochlqric4

acid, alcoholic potash, or sulphuric acide Attempts to
oxidize it with chromic acid and potassium dichromate
were unsuccessful., The most successful method of re-
duction was effected with stannous chloride and hydro-

chlorie acide

The clue to the structural formulae was obtained
by diazotisationswhen a substance was obtained which
gave a pronounced fluorescence in alcoholic solutione
This behaviou: was observed to be similar to that
obtained by,Bamberger{ in converting phenyl anthranil
tc acridone by diazotisation. This result, together
with the properties observed by the other reactions,
led to the identification of the condensation produét

as 5 chloro phenyl anthranil. The analysie agreed.

The relations are represented thus -
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Examination of the condénsation‘product between ortho=-
chloronitrobenzene was carrieé out by Coke in the same general
manners He found that the most suitable proportions of'the
compounds to use were the same as in the case of para-chloro-
nitrobenzene: viz, one meclecular quantity of Ouchloronitrde
benzene, one molecuiar guantity of benzyl cyanide and two
molecular gquantities of sodium ethylate. A yellow compound

was obtained which melted ay 165°= 170°C.

Analysis of this compound gave an empirical formuls

Cy4Hg Np0CLe

On treatment with hydrogen peroxide and with concentrated
nitriec acid, an almest white compound was obtained, which
melted at 98.500, and gave a nitrogen percentage of 5¢37.
Potassium ferricysnide failed to effect an oxidatione An
acetate was prepared in the form of a yelloﬁ compound melting
at 178°Cy, and giving a nitiogen percentage of 9.40. A
phenylhydrazone of the oxidation product in the form of pale
brown needles was obtained, giving a nitrogen value of 11.84%.
The condensation product itself was soluble in warm dilute
sodium hydroxide, and yielded a salt on.cooling;inb hyd:o-

cyanic acid was detected during the reaction.

These properties and analyses, in light of the inter-
pretation placed on the reactien with p-chlore=-nitrobenzene,
"led to the assigning of a quinoid oxime type of structure to
this condensation producte. The feactiona are represented

as followss
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The condensation product of meta chloro-nitrpbenzene,was
obtained by the same general treatment. It was found that
one and a half molecular quantities of sodium ethylate to

one molecular quantity each of the m-chlorc-nitrebenzene

and benzyl cyanide gave the best resultse. A compound was '
obtained in light yellow needles which melted at 146 - 149°Cs
and on analysis gave an empirical formula C14HgNoOCLl, as in
the case of the ottho-chloronitrobenzene. A4 yellow acetate
Ci6H11N¥20Cly and a white oxidation product, C;zHgNOzCl, were
obtained. These properties and analyses indicate a compound
of the same type as that obtained with ortho-chloro-nitro-
benzene, the chlorine bearing a different relative position

onlye The results were so interpretede
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Coke has also included tabulated results of a series of
(qualitative) color tests on nitro-compounds, firstly on
addition of sodium ethylate to the nitro compound; secohdly,
on the addition of benzyl cyaﬂide to thesej; and lastly, on
warming this mixture. In a very large number of cases
benzyl_cyanide produced an iﬁtense coloration in the cold,

- which deepeuned on Warming- The usual color was brown to
violets No generalizations were drawn from.the color
changes observede.

-0 0 0 =

Theory Related to the Present Investigatione

It wes in the light of the preceding information that
the writer undertook to discover the generality of this type
of reaction with actiVated methylene compounds, aliphatic and
aromatice The reaction carried out by Coke on the chloro=-
substituted nitrobenzenes was also investigated using nitro-

benzene.

As was supposed, it was found with~nitrobenzene that two
reactiens went on simultaneously and two prOducts’resulted,
since the chlorine atom was not present to interfere with
the addition of the benzyl cyanide group in either the ortho
or para position to the nitro groupe. The bulk of the product
was shown to be the result of a condensation in the pesition
para to the nitro groupe A small amount of the product was
obtaiﬁed, however, indicating‘that the benzyl cyanide had
also added in the ortho position. _ This observation was

strengthened by the detectable presence of hydroecyanic acid
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in the filtrate from the preparatione

In orderto add supporting evidence to the interpretation

of the reaction, confirming the findings of Coke, analyses
were carried out, and derivatives of the main condensation

product were prepared and examined analyticallye

The main condensation product was an orange-yellow
compound melting at 167.50-\168.596.'.~It dissolved»readily
in warm dilute sodium hydroxide, forming a salt which yielded
the 6riginal compound on acid treatment; this indicated the

acid nature of the condensation producte

The second condensation product gave an intense red-blue
quQrescence in dilute alcoholic solution. It was an almost
white compound which melted at 56e5 = 57.5°Ce Phenyl anthra=

7‘fbr comparison, and a mixed melting point

nil was prepared
confirmed the belief that this second condensation product

was phenyl anthranil.

‘The,oxidatioh of the main condensation was effected
‘'with concentrated nitric acid, in glacial acetic acid, and
also with hydrogen peroxide. An aimost white compound was
vobtainedlin’each case, which melted.at'lséo- 157.5éc;‘mixed

melt samees

Parg-nitro-benzophenone was prepared for comparisong
and the above oxidation was identified as p-nitro-benzo=~

‘Phenone by a mixed melting pointe
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An acetate was prepared in the form of a yellow
compound melting at 1440- 146°C; and a benzoate was also
obtained as a light yellow compound which melted at 186°=-
1875 Ce These compounds were prepared by using acetic
anhydride and benzoyl chloride respectively. They point
to the presence of an OH-hydrogen (detected by salt forma=
tion with condensation product and dilute sodium hydro-
xide)e Treatment of the condensation product with phosg-
Phorous bentachloride, gave a melting point at 180°= 183°Cs

which would point to the presence of an OH-groupe

Analysess Main Condensation product = Co 75743
Hy 4,983 Ny 12.683 empirical formula, CygaHjoN2 O.

Benzoate, Cy 77723 Hy 4.68; N, 8.62; empirical formuls

Co1Hj 4No0ge

These properties may be interpreted in the same manner
as that used by Coke for the chloro-nitrobenzenesj and

the reactions may be represented thus:-
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The main 'condensation product - phenyl cyano-methylene~

quinone-oxime - was treated with nitrous acid following




indications of digzotisation occurring. Two intermediate
producta, which coﬁid not readily be identified, were
obtained; thesé melted in the regions of 98°C, and 120°C.
On'treating the cold soluiion'(filtfate) wh;ch supposedly
contained the diazonium compound, With slcoholic g-naphthol
'in basic solution, a red eompound was formed. On separation
and partial purification it melted at 2190- 22000.
A grass green compound was alsoxseparated from the original
-redy but it failed to give a definite or complete melting
Eoint. A red coloration and sepération pf a slight amount
of red solid was obtained with o«- naphtholes A tentative
explanation.was offered by-Armes’oinvoiﬁing the addition
of an OH group to“fhe quineid'nitrogen and an NO group to
the quinoid carbon, the altered oxime group later giving

rise to the diazenium'greuping.

CA aN
CoHs C=CiHy= '\/O'H Co Hs 0 -Ce Hc/—l\‘l-m—l
. : e ! '
*  Ho No - Ho NO

\____/

—> QB~H6’C—OC.—L9HS'M3,X.
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A condensation was attempted between ethyl cyanide and
p~chloronitro-benzeney, o-chloro-nitrobenzene, and nitro and
mﬁdigitrobenzene~in the presence of sodium ethylate. The
first three compounds failed to cqndeﬂse beyond yielding
a slight coloration (orange or yellow), for the ester hydrd-
lysis preceeded with marked rapiditye. In the case of the
m-dinitrobenzéne, a dark purple éolid resembling potassium
permanganate, and having a metallic irridescence, was
separatede It melted indistinctly around 255° = 260°C;
but attempts to obtain it pufe enough for analysis wefe

unsuccesgful,

Ethyl maloéonic ester was tried with nitrobenzene, ortho-
chloronitrobenzene and para-chloro-nitrobenzenee In all
three cases hydrolysis proceeded at the expense of condensa=-

tion, slight coloration only being observede

Benzyl chloride failed to give any more definite
results than slight coloration with ortho and para chloroe=-
nitro-benzene. » With nitrbbenzene a deep red coloration
was obtained, with separation of a small amount of brown
semi-solid, indicating some condensatione. Extractions
with ether finally resulted in nothing more definite than
the separation of a very small amount of a dark tarry mass

having a sweet phentlic odor.

These results may be diagrammatically summarised as

follows:=
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Minor {”Goloration only,or main
reaction evidence,of condensatione.

Activated methylene

compound and Nitre
aromatic(with fy, .r;)

Majof

Rapid hydrolysis of ester
reaction {

at expense of condensation
In most cases the original solid compound was precipitated .
and identified by a mixed melt, while the salts of hydroiysis
were soluble in water. From the observations made during
the condensation manipulation with diphenyl methane and
p-chloro nitrobenzene in the presence of sodium ethylate,

it was definitely concluded that a condensation had been
effectede Diphenyl methane was finally chosen after the
difficulty arising inkphe previous cases with hydrolysis,
since it is much more stable, and would therefore Permit

of more extended heating in an effert to effect = condensa-

tion.

No less than three products were obtained from
this prepa:ation, ohe a chocolate brown, of which the melte
ing point Qould not be ascertained, and which appeareé to
be at least partially inorganic; a spcond; an almost black
compound which melted at 125°- 125°C, and which formed in
small amount; and a third, salmon-colored (impure, yellow

pure) compound which melted fairly sharply at 147°- 149°¢C.
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Attention was directed to an examination of this compound

of mepe 147°- 149°¢C.

An attempt to acetylate it with acetic anhydride
broved unsuccessful, the compound itself remaining¢f  Ax»
tempted beﬁzoylation met with no more sﬁccess.' Reduétion
with stannous chlorifle and hydrochloriec agid Yielded only
indefinite results. After purification to‘a light yellow
compound of sharp melting point, analyses were made of ite.
It gave a nitrogen bercentage of 10,7763 carbon 64.663;
hydrogen 4.16; chlorine 5.6%7. Armes found that Beilstein
records a reaction between two molecules of p-chloro-n;tro-
benzene when warmed at length with alceoholie botash, pp=-
dichloro-azoxybenzene being formed. - The description fitted
the case‘under examination in several regardss The percen-
tage composition of this compound would bes C, 53.93;
Hy 24995 N, 10.49; Cl, 26459, It will be noted that while
the nitrogen shows close agreement, all the other values

show wide deviatidne.

Pp=dichloro~azoxybenzene on shaking with fuming sul-
pPhuric acid gives a deep red solution, and on dilution with
watgg)bompound is precipitated, the melting point of which
is given as 183°- 184°C. This reaction was earried out
on the compound under examinatione A deep red solution was
obtained with the fuming sulphuric acid; on dilution, 2 dark
broﬁn sticky compound was obtained, which purified to s deep

yellow compound melting at 173~ 174°C.  The rise from 149°C
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of the original compound to 174°C was taken as indicative
of a similar ehange having been effected to that of pp.
dichloroazoxybenzene with fuming sulphurice
- A further factor of identification was furnished by -

preparing the compound obtained by digesting p-chloro=-
nitrobenzene with alcoholic potashe. It melted in the
partially pure state at 1480- 150°c, While the results

in this investigation are admittedly indefinite, it was

found necessary to discontinue the work at this pointe
XX X

All that_eanldefinitely be said of the condensation
of compounds containing an activated methylene grouping
with aromatic nitro compounds is that there appears to be
a tendency towards such condensation which exhibits itself
as a color change of greater or less intensity. When the
.compounds containing the methyleﬁe group are readily hydrolysed,
the reaction proceeds in the direction of hydrolysie almost
extirely. Other reactions which proceed fairly readily
appear to do so at the expense of this type of condensation,
poesibly even inhibiting the cnndensatione. Benzyl cyanide
appears to.hold a unique position among the methyléne CON=
pounds which have fallen under thé observation of the writer,
in so far as it appears to condense with nitro, multi-nitro,
and substituted nitro aromatic compounds, with great ease

and rapiditye




EXPERIMENTAL WORK.
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EXPERINENTA L.

PRERARATIQN OF CONDENSATION PRODUCT BETWEEN NITROBENZENE
AND BENZYL CYANIDE IN: THE PRESENCE OF SODIUM ETHYLATE.
105 gus. nitrcbenzene : l,molg
10.0 gms; benzyl cyanide 1 mole
3 .gms. sodium in 75 ce.c.aleochol 14 molse

The nifrébenzene.and'bénle cyanide were introduced into a
round bottom flask, and the sodium ethylate was added grad-
ually while the flask was rotatede Immediately the ethylate
entered the mixture a coloration from pink to violet was _
producede The color gradually deepened on further addition
of the ethylate, passing‘ihrongh intense red, brown, to an
orange brown; by this time the mixture had become somewhat
. Viscouse It was warmed on the water bath to boiling for
six minutese. The mixture was cooled and 200 c.c's of water
added.s In the fumeuchamber}, dilute hydrochloeric acid was
added slowly with stirringe. As the‘basic solution approached
the neutral point, a heavy dark-red liquid settled to the
bottoms On further addition of acid, this was converted
intc an orange granular precipitate, rather waxy in appearancee
'The_miztare was allowed to stand for 1 - 2 hours, filtered at
the pump and washed well with cold waters yield approximately
16 grams of crude préduct.
| After drying on a porous plate, the crude product melted.
in the iegion 164L - 167°C, though not vety sharply. On
reerystallising once from alecohol, it melted at 165° - 167° C.
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A small portion of the aleocholic extract remaining in
the flask was diluted with water, when it became greenish
and slightly fluorescent, Addition of dilute hydrochloric
aecid produced no change, while addiég‘dilnte sodium hydrexide
to alkalimity turned the solution a deep amber; subsequent
addition of dilute hydrochloric acid again gave a green
solution with slight fluorescence. Théuprocess appeared

indefinitely reversible.
Green, fluorescent =§ég§=iifdeep amber
21

During the latter stégea of drying the original
precipitate at the pump, a feq,la:ge drops of a deep-red-
brown viscous liquid were drawn;throqgh; on standing these
formed a red brittle mass. o |

This preparation was repeated a number of times, varying

"the time;af'heating from two to ten minutess THe approximate

*yield produced was the same in all cases; of itwelve preparations

Wsing 10 grams of benzyl eyanide, 10.5 of nitrobenzene, and 3
of sodium in 75 c.c. alcohol, the average yield was l4e4 |

grams of crude producte In 2ll preparstions, the red oil

referred to above was'obtained in small quantiiies, suggesting A

the presence of a second condensstion producte. This product
was later separated and identifiede It was shown to be
formed in very small quantitiese

XX X



Purification'of“MainiCondensation Producﬁ.

The ecrude product was boiled with»animal,chércoal'in
alcohol twice. Subsequently it was recrystallized from hot
50% alcohol-water mixﬁure six times succeséively; It
finally melted within the renge 166.5  -168"Ce The nature
of the compound prevents it from melting instantly, as it
tends to smell and darken very quicklj.~ Althoughlrépeated
trials were made to further purify this céndensation product,
the melting point never appreciably exceeded 168°C. It was
"~ therefore assuméd that the sample prepared above wae in the
‘pure state, and analyses were accordingly made to obtain its
composition.

X XX

Analysis of Main Condensation Product.

The ordinary method Of‘eombusfion for the determination
of carbon and hydrogen (J.B.Cohens; Prac.Orge De 13) was at-
- tempted, but it was fbund’that complete combustion of the
“compound could not be effected in this waye The compound
was therefore intimgtely mixed with fine copper oxide, a8
deseribed under nitrogen determination (Cohen s Prace Orges
Pe 17)e A current of air was used during the first part
of the run, end was substitute& for oxygen subeequently fof

10-15 minites, followed again by air. _CombustionSusing

oxygen in place of air during the early stages of combusgtion

gave increased values for carbon as much as 5% over the
deterninations using aire ThHis was ascribed to the escape

of oxide of nitrogen into the potash bulbe It was found
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necessary to cohtinue the early combustion in air for 2% to
S hourege In nine runs during which variations in method
were introduced to obtain complete combustion, the following

three sets of results were obtained in successiong

0,1708 grs. of compound yielded
Found Theoretical
0.0860 grsewater; % hydrogen sesee 5454 4.504
044702 gra.carbon dioxidej® carbon 75.08 754675

043243 gree of compound yielded
0.1582 grae.water; % hydrogen eveee. 5,42
0.9124 grs. carbon diéxﬁde;%“earbon 76473 |
0;2902'g:s. of compound yielded
'0.1398-grs.water; % hydrogen sceee 535
0.8070 grs.carbon dioxide;% carbon 75.84

While the results indicate general agreement of order

with theoretical, it was decide that the comppund under

exgmination could not be'of*the'highest'order_ef‘purity. A Efﬁ
fresh compound was therefore prepared, which was purified '

fith'animal charcoal, and recrystallized‘eight times from

50% alcoholewater, s relatively larger asmount of solvent being

used than previeusly, and greater care in the time of allowiné vvvvv

the crops of crystals to precipitate, the first two crops

during recrystallization being filtered before precipitation

M

wag completes The final product melted at 167.5°= 168.5 €.



0.2013 grs; of compound yielded :
: - : Found Theoretical
0.0912 grs. of water; 4 hydrogen 5.03 4,504

05591 grs. of carbon dioxides
% carbon 7575 754675

01958 grs. of ‘compound yielded
0.0878 grs. of water; % hydrogen 4,98

045436 grse of carbon:dioxide;
% carbon 75471

0.1985 gres. of compound yielded
27,5 ce's. Nat.22°C and 735.59
mmg % DIitTOZEN eeeiescrcrcccceons 12,788 124613
042498 gre. of compound yielded 28.4 cose |
Nate 20°C and 739440 mm.;
4 nitrogen 12,680

These values for carbon and nitrogen showed satisfactory
agreement with theoreticaly the hydrogen values (usually high)
show agreement of ordere The.results as & whole were taken as
- sufficient evidence that 'the compound under . examinztion had the
same percentage composition as that of-ﬁhenylﬁcyano~methylene
quinoneoxime expected frem'thé cchdensation. thus extablishing
the identity.

XXXXX

Properties of Condensation Product.

Orange-yellow, fine needlé‘crystale; melting point, 168.5°
Solubility = extremely soluble in glacial acetic, particulariy
on warﬁing; soluble in. alecohol, benzol, chlorcform, acetone,

B more.so on warming; almost inscluble in ether and watér, hot or
colde No signs of dissolving nor other changes were observed

with cold or hot dilute hydrochloric or sulphuric acid.
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No change was observed with cold dilute nitric acid, but on

_ warming the liquid became light green, and a dark brown tarxy
mass formed on tope With cold concentrated sulphuric acid an

\ intensé‘red solution resulted; on dilution a light yellow solid
formeds With cold concentréted nitrie acid, a dark brown tarry'
mass formedy it was readily soluble on heating, and.on addition
of.water & brown semi-solid éeparatéd. concentratedAhydro~
chloric acid had no noticeable effect, hot or cold.

- 000 =

ATTEMPTED PREPARATION OF THE ACETATE OF
THE ABOVE CONDENSATION PRODUCT.

2 grams of condensation product

50 cce acetic anhydridee.

The mixture was heated on the water bath*fér'la'ﬁinutes.
It was allowed to stand overnight, when a small erop of silky
- radiating crystals had formed. | Thése were filtered at the pump
- They were found to recrystallize from hot alcoholj and were
recrystal;ized‘three times from 95% alcohol, and twice from ab-
solute aleohole A clean crop of yellow silky erystals was
obtained, which melted at 145.5° - 147°C.

XXX |

An attempt was made to improve upon the yield, and obtain

.the‘acefate on a larger scale. |
5.3 grs. condensation product.
199 ce.co acetic anhydrode.

The mixture was heated for 30 minutes on ‘the water

bath, snd allowed to stand overnighte Only a small amount
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of crystals.had formede A sample of the mixture was diluted wikh
water, and a precipitate settled which resembled the condensa~
tion produet in appearance, and also in respgét'to its behaviour
with dilute sodium hydroxide, and dilute hyﬂ?ééhleric acide

The bulk of thelmixture wags then heated over a low flame
" to boiling for 20 minutes, a dark brown solution resultinge
It was cooled and poured into 200 c.c. water, with the separa-
tion of a small amount of brown precipitates Three successive
attempts were made tqpfilter this precipitate, but it only
"~ deposited on the paﬁef as a thin gummy filme On dilution
to 2000 c.c.'s, a smell amount of brown gummy precipitate
settled ﬁe the hottom, and remained on decantation. It
appeared as if partia1'decompoaition, at least, had occurred
during the:attempted acetylatione This preparation was
discarded at thie point. |

| X XX
- 2.3 grae. eondensation producte.
5=6 ce.cls, glacisl acetic acid
2=3 cec's acetic anhydride.

The mixture was boiled gently over a low flame for 20
‘minutes with an air condenser attachede It was then cooled
and poured into 300 ce.ce. of cold watere A turbid yellow
resulted, with the separation of a small quantity of brown
- 8ticky precipitates After considerable stirring, a gummy
‘lump of brown matter, resembling that obtained above, remained
in the bottom of the beaker.

XXX



2 grs. condensatidn producte
6 cec's glacial acetice

2 ce.c's acetic anhydridee

The mixture was heated on the water bath for 3-4 hours.
On passing into cold water, a yellow turbid solution resulted,
and a sticky masé aepafatédion the bottom of the beaker.

This mass did not show s;gns~ef'erystallizing, even after

standiﬁgvseme dayse A very small amount of a yellow solié-

separated from the body of liquide
Thiatpreparation.waé‘reﬁeated with the same quantities of

" materials, but heating on the water bath was continued for
only 40 minutese ;The mixturé,}fblloWing_hegting, was cooled
}and'pgured into 300 cece.'s of cold waters a turbid solution
resulted, and a yellewish~p#ecipitate settleds’ Afger standing
a day the turbidityjéleared up fairly well.

_ ~fThé'preeipitate'waS‘composed‘6f‘at least -two prodﬁcts; Qne
a light yellow, and the other a dark yellow;'their physical’

states also differeds, The more crystalline dark compound was

less soluble in cold alechol than the lighter-colored compound
(mepe 144° = 146°C). |
Thesé»reaﬂlts.éeemed to indicate the possibility of two

. acetates being formed, which -would suggest the existence of
the condensation product in geometric isomeric foxms. On
the‘otherlhand,'decomposition~may~have-reaulted; or s mixture
of*eriginal%eendensatien-préduct~and:acetate hight have re-

- sulted from the attenpted acetylation. Separation of one
or more pure compounds from these gumny precipitates was not

very successful, so it was decided to investigate the effect




of benzoylation.
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PREPARATION OF A BINZOATE OF THE
CONDENSATION FRODUCT.

A small amount of the condehsation preduct was shaken
vigorougly in a large test tube with «5=1 cece benzoyl chloride
and excess dilute sodium hydroxidee A white lardy cocmpound
formed; the supernatant liquid was decanted, and the compound
washed by decantation, first with dilute sodium hydroxide and
later with water. It was reérystallized three times from hot
alcohols mePe, 177° = 1799C, not very sharply.

X X X

An interesting result was obtained on substituting con-
centrated sodium hydroxide in the Schotten-Baumann reaction.
About 2 grams of the condensation product were placed in a
large test tube ﬁith 1-2 c.c.'s of benzoyl chlorideo A
little concentrated (50%) sodium hydroxide was added carefully.
A réaction‘eoon commenced,'which proceeded quite violently
and almost instantaneously, caused,partially at least, by the
heat evolved between the beﬁzoyl chleride and concentrated NaOHe.
The result was é'mixture of two compounds, the generzl appearance
being lardy; this preparaticn was ioat in handlinge. It revi#ed
the idea of the possibility of the condensation product existing
‘a8 geometric isomers, which had been suggested by acetylation.
It was therefore decided to attempt a preparation of two

benzoatess



2 » 7 gres. condensation product.
about 30 ce.c's. dilute sodium hydroxide.
Benéoyl chloride added in small asmounts from

time to timee.

The mixture was gtirred constantly by the electrical

" device, in a round bottomed flask; this kept the forming
compound in a fine state of divisien. On standing, hewever,
it lumped together as s greasy ball, [Here also - a8 in the
case of the acetate - a darker and lighter compound were
observed to be present.

The mixture was warmed with sq%’benzqyl-alcoho;, in
which it dissolved; the darker compound appeared much more
readily solubles On cooling the yellow compound precipitated
readily, and looked fairly pure. (meps 181° = 182°¢; recrys-
tallized from 5074 bvenzoylealcohols mepe 185.5° - 186°C).

On concentration of“the solution, a second crop of the
yellow compound'ﬁas-obtained and filtered. (meps 181° - 182.5°CL

~ After concentrafing.this filtrate to sm=1ll volume, a brown
granular precipitate formed. The precipitate was filtered
at the‘pump; it possessed a mixed odor of“phenoi and estere.

A sample of it was found to be moderately soluble in cold al-
cohol, and in chloroform; but not appreciably in'petroleum
ether. Tﬁe;bnlk of the precipitate in the filter funnel was
aecerdingly'waéhéd four times with'petroleum—ether, which ren-
dered the precipitate in a fairly pure looking state as waxy
flakes of dark yellow colore They melted at 112° - 113.5°C,
though not sharply; after recrystallization'twiee7frem 50%

" glechol-water they melted at 116+5° - 118,5%C, still mot very
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sharply. Impure crystals were recovered from the petroleum-
ether washings, which melted sluggishly at 114° - 118°Ce

This melting point range, together with the behaviour towards
solvents, suggest the"cémponnd under/examination to be impure
benzoiec acid, which ﬁay quite have resulted from carelessness
'in the limits of basicity in the endeavour to establish a‘
method for preparing a second benzoate in addition to the yellow
product (mepe, in neighborhood of 185°C), which. forms the main
producte With these results it was decided torabandon the

- pursuit of any second possible benzoate, and to proceedﬂ '
directly iith the prep&ratiéngvpurification, and analysis of
the yellow benzeoate.

X XX

The method eﬁployed;for preparation of the benzoate
Von a 1érge scale was to dissolve the condensation product in
© 10% sodium hydroxide;(déeb red solution); this was stirred
mechanically fcr,157ﬁ;nntes; during'ﬁhich time benzoyl chleride
 was added gradually éf;interVa1§,>tﬁe‘solution being kept
basice The red.e¢lef‘slow1y disappearediand‘a:yellow precipi-
tate formed, which was kept divided by the stirring device.
After the 15 minutes of stirring, the mixture was diluteé to
about 200 ce.c's, and the stirring continued for another 15
minutes, which rendered the precipitate in good forme
The precipitate was filtered at the pump, washed with dilute
sodium hydroxide, and then with water till neutrals The

filtrate was light orange, and definitely basice




"The precipitate was recrystallized five times from
hot 50% benzoyl-alcohole This product melted sharply at

186° - 1879Ce It was considered pure enough for combustion.

Analysis of the Benzoate of Condensation

Products
.The first five nitrogen determinations showed a variation
of 1%, ranging from 8.62 .~ 9.76. The benzoate,ﬁas therefore
further'purified”till it gave a melting point of 1870 - 188°C.
Results:
0.1920 grse of compound yielded
Found Theoretical

15.7 c.c's of N:at 30°C and
746451 mme3 % nitrogen eceees 8462 8459

01416 grs. of compound yielded

11.7 c.cta of N at 26°C and -
747.27 m‘ % nitrogen sesesee 8.98

(previously) 041774 grs. of compound
L yielded 14.8 cecs of K at 29°¢
and 74981 mme; % nitrogen seceeee 8462

02384 grs. of cempound‘yieided

01005 grse of water; % hydrogen . 4.68 4.29
0.6794 grs. of carbon dioxide;
% CaYDON esacoceccccccccncoces 7772 7730

. These values were regarded as satisfactory evidence of
the identity of the benzoated |
| | 000~

_ OXIDATION OF THE CONDENSATION PRODUCT.

1. Vith Concentrated Nitric Acid.

2 grse condensation product.
30 ce.c's. glacial acetic acid.

10 c.c.'s concentrated Nitric Acid.
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When the nirtie acid was added to the mixture of the
condensation product and glazcizl acetic acid in a round-bot-
tomed flask, the mixture turned a dark green rapidlye. A
shart air condenser wes fitted, and the mixture boiled slowly
with a low flame till evolution of brown flmes had ceased.

The color of the solution had cleared to a deép orange.'

The warm solution ﬁas poured slowly with vigoreuslstirring
into 1500 cece. 0f cold wateres COncentratédasodiuthydrOXide
was a2dded Bradually with stirr;ng till just basice A flocuulent
solid separateé and settled on'the surface. This was filtered
at the pump after standing for an hour. The dried compound
was very-light brown, melting in the impure condition in the
range 125° - 135°¢C. ‘

On boiling twice with animal charcoal and alcohol light
yeIIOW'crystals were obtained, melting at‘129° - 132 G After
four additional reerystallizations from‘alcdhol, an almost
cream-colored crop of:erystals was obtained, melting at 13le5 =
1335 C.

X X X
2 With Hydrogen Péroxide.
2 grse of condensgtion product
250 cecCe 104 godium hydroxide
60 c.ce 8thyl alcohol.
Sodium peroxide - till reaction had cezsed.

The mixture of the condensation product, sodium hydroxide,

and alcohol, was heated on the wuter bath ?ill the solid had

| completely dissolvede Hydrogen peroxide was added gradually,
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the addition being accompanied by change of colore When-
no further reaction appeared. to take plaée fhe mixture was
warmed on thé water bath tillla wh;te precipitate had completely
séttled on top of a clear orange iiquid. This precipitateA
wes filtered at the pump, washed several times, and driede
‘(yieldv1.85 grse) mepe 134°= 138°Ce On recrystallizing twice
from 50% alcohol-water, a melting point 136°- 157.5° € was
obtained; checked. A mixed melt with the product from the
nitric acid oxidation gave a slﬁggish melting range from
131"~ 135°C. | |

_ xxx

The oxidation products of phenyl-cyano-methylene
quinénee;ime should be p-nitrobenzophenone. This compound
was accordingly prepared for comparison.
XXX

PREPARATION OF P-NITROBENZOPHENONE.

5.05 gres . p~-nitrobenzoic acide.
f7.76vgrs._dry phosphorous pentachloride.
-8.62 grs. benzene.

6404 gré; anhydrous aluminium chloride.

The p-nitrobenzoic acid ahd the benzene were mixed in a
round-bottomed flask, =nd the phosphorous pentachloride was
added graduslly, immediately aftervweighing. A calcium
chloride tube was fitted into the mouth of the fldsk. After
a minute or two akgentle reaction set in, with the evoluﬁion
of hydrogen chloride. After the reaction had ceased a viscous

honey~-like liquid remaineds This was cooled in a mixture of




icé and water while the dry aluminium chloride was added;the
calcium chloride tube was replaced, and hydrogen chloride
was again evolved during a gentle reaction. The mixture was
}finally warmed for 25 minutes on the water bath; brownish
semi-solid mass resulteds This wasvshaken'up and poured care-
fully over crushed ice in a beaker, resulting in a white'lard-
like solide After the ice had melted this mixture was stirred
mechanically for 15 minutes, the precipitate being broken
upe After allowing to stand for the evaporation of excess
benzol, the mixture was filtered at the pump, washed with
dilute sodium hydroxide, several times with cold water, and
dried; (yield 2.9 grs.)s Melting point range of the crude
product 123 C - 130°C. ~ On recrystallizing twice from
absolute alcohol the melting point was raised to 133 135°C,
though the melting was still not sharps This product was
therefore boiled twice with animal charcoal, and recrystallized
from’absolute.alcoho;;> It melted at 137°- 138°C fairly
sharply, but a slight shrinkage without melting was observed
at 133°Ce - The melting point of a mixture of the para |
nitrobehzophenoneland the oxidation product from the hydrogen
peroxide treatment was fairlj sharp at 135°c;_ this was regard-
" ed as identifieation.
«-000 -~

TREATMENT OF THE CONDENSATION PRODUCT WITH '

NITROUS ACID - AN INVESTIGATION OF THE POSSIBILITY

OF DIAZOTISATION.
A wide‘variety of results was obtained during the course

e

of a series of sixteen experiments, varying the température,
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the time, the acid, the condition énd quantity of sodium
nitrite, the general method of procedure and subsequent
treatment of products obtained. No satisfactory method was
‘ evdived tovproduce a large quantity of the diazenium compounde.
That diazotisation occurred was p;b#eﬁ beyond question in
meny of the trialse It appeafed that at least two different
intermediate products were obtained which melted without much
purification_in the regions of 100°C and 125°C respectively;
the melting was not perfectly sharp, and it may have been a
mixture of compounds that was under obsgervation. In many
cases these compounds reverted to a tarry or brittle mass on
- standing, indicating an unstable natures. As these producté
were subordinate to the main purpose of the diazotisation,
extensive purification and examination were carried oute

The majority of the experlments were/carried out at a
- temperature ranging from - 20 C to - 10°C, not -raising above
0°C at any stage of the diazotisation. The cooling was ef-
fected by using a 1 : 3 mixture of salt and crushed ice,
and the temperature was kept fairly constant over a perlod
of time by a set of four beakers arranged one inside the
other, with cotton batten' and cork separatorse Stirring
was done mechanically with an eleetric stirrer.

XXX

1 gr. condensation product.
oD grsee. powderea sodium nitrite.
The condensation product was dissolved in the necessary
quantity of glacial acetic acide The temperatire wasvlowered

to =20°C with a salt-ice mixture. Sufficient alcohol was
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added to prevent the acid from crystallizinge As the mixture
was stirred gradually the powdered sodium nitrite was slowly
added. A slight perceptible evolution of gas resulted, and
the mlxture became a light brown 1n colors this changed to
olive greenswith stirrlng, and on further addltion of sodium
itrite revented to brown permanently. The mlxture was stir-
red for an hour andﬂe.half, and. Was then added to dilute
hydrochlorlc acid below 0°Ce "A brown preclpitate was thrown
down. It was filtered rapidly at the pump, and waehed with
cqld waters After deing this precipitate melted at 87 ',90 Ce
Yield, about «42 grs.
The cold filtrate was added to a cold basic solution of
®- naphthel in alecohole An intense red coloration fesulted
- and a slight precipitate appeared, though not in sufficient
quantity’to examinee |
It was decided to devote some time to the examination
of the intermediate product before proceeding to the colored
compound epparently forminé with «-naphthale.

X XX

10 grs. condensation product.

6.2 grs. sodium nitrite (' in 10 ce.c's. water).

The cohdensation produet was dissolved in}sufficient’
glacial,acetic acid as hefore, and:aleohol added to prevent
cryastallizationes The temperature was held beIow -1500, and
stirring continued throughoute The sodium nifrite was added
in 10 cec's of water cooled in ice. After stirring for two

hours a slight yellow precipitate had formede The mixture
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was added to dilute hydrochloric acid below -10°C. A
yellow precipitate formed, which was filtered off, washed
and dried; it melted at 98°= 100°Ce (Yield, 6-7 grss)e
An odor of HON wWas noticeable on the addition of dilute
hydrochloriec éqid; and this same,bbservétion was made on all
such subsequent additions of the nitrite treatmént to acid
solution. | |

The filtrate was addéd to cold cuprous chloride (-10° C),
a small amount of brown precmpjtate fermed. After standing for
an hour this precipitate was filtered; on ignition it was shown
to contain a high percentage of‘ceppér. It was subsequently

boiled in an attemdpt to complete a Sandmeyer reactione On

extraction with benzel and subsequent attempts at crystalllzﬁm.

ing, enly an oil with a sweet phenollc odor wag ebtainable.

XXX

"This reaction was again repeated, dissolving the compoﬁnd in
alecohol, and using concentrated sulphuric acid instead of
glacial acetic; the temperature was kept below.flb'eo On
addition of the mixture to cold dilute hydrochloric acid a
yellow precipitate was obtained which melted at 97‘-»99ig? ‘
though the melting was not sharpe.

XX X

On.répetition with concentrated sulphﬁricfacid, using
dry powdered sodium nitrite; ﬁhe'same yellow compound was
obtalned, melting at 97°= 98°C.  The filtraté from this |
preparatlon was added to a cold soluticn of” freshly prepared

sodium stannite, in the presence of sodium hydroxide till
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basics A deepening in color was obgerved sccompanied by a
slow evolution of a small amount Qi gﬁs. The mixture was
shaken with etherj; the ether extraﬁt:was dehydrated, decanted
and allowed to stand after eencentration. A red o0il with
sweet odor remained. Attempts to obtain a crystalline come
pound were unsuccessful.

It was found that if the yellow predipitate referred to
above(using either glacial acetic acid or concentrated sul-
phurié, and either dry sodium nitrite or a concentrated
solution of it) changed from yellow to brown on washing with
water at room temperature. This suggests a different subsequent
reaction with the nitrous acide Part of this solid was re-
crystallized from alcohol, and melted indistinctly at 163°=-
168°C, indieating the presence of some of the original con-
dengation productc The remainder turned to a dark brown
‘brittle mass on standing overnighte. This samé result was
observed on repeating this experiment with wasking of the
precipitate with water at room temperatures

To confirm ghe belief of a different reaction, an
experiment was carried out at room teﬁperature (15 °=- 20°C).
On addition to dilute hydrochloric acid at 15°, a light
browvn gummy mass was obtained.

| X x X

Further repetition of this experimént, washing

thoroughlygwith.water at room conditions, gave similar results.

Another variastion was also triede After the regular treatment

in the cold for an hour and a half using concentrated sulphurie
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}the mixture was poured into ice-waters A yellow precipitate
formede  The temperature was allowed to rise to 15°C, when a
seeohd molecular quantity of sodium nitrite was added’énd
stirr;ng cqntinued for half an houre. Thé-precipitafe deepened
to a browﬁ. It was filtered, (filtrate yielded a tarry
residue on standing for s week), washed with water, and sube-
sequently with alcohol. The melting point was indistinct, thé
limit being 122 C. |

Attempts at purification of the compound obtained by this
Process were not very succéssful} Crystallization from alcohol
wags adoptede Frequentiy the compound was found to undergo
further changes exhibiting imstability and conversion to a
gummy mass or an oils An unsatisfactory melting point range
0f 118°= 121°C was established on three separate samples of

the compound.

The compound melting in the regiom of 98 C, was taken up
with benzol, in which it was readily soluble. On_adding alecohol ¢
colkloidal suspension resultede A little water was added, and
after allowing to stand overnight a gummy mass had settled.

This was dried and taken up with a minimum of benzol and alcohol”
(or petroleum ether) added very gradually; a chrome yellow
Precipitate was obtaineds This was repeated a second time.
Precipitation was inconsistent, a reversion to a tarry compound
frequently occurringe A partially pure product (insoluble

in hot NaOH) oytained in this way gave a melting point range

of 156°- 159°c;

An indication of the formation of both compounds during
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the same preparation was obtainede Three grams of the con-
densation product in sufficient glacial acetic acid and.a;cohpl
were treated with three grams of sodium nitrite in 13,c;$; |
of watere After stirring an hour and a half an erabgé‘preciu_
pitate had settled, which was filtered ihmediatelyif' On drying
it melted around 120°Cs The filtrate was treated with cold
dilute hyd:ochloric acid, as usualjy it yielded a yellow pre-
cipitate melting fairly sharply at 160°G§103°G.
XXX

A8 has been indicated, no definite result was ebtalnable
on treatzng the cold filtrates from the above preparation,
(supposedly containing diazonium compound) with cold.sodium
stannite in basic solution, nor using cuprous chloridey
Treatment:with precipitated eopber yielded no more définite
- resultse On addition of the copper, there appeared to be
a gas evolvede The mixture was allowed to stand overnight,
boiled 10~-20 minutes, stirring mechanicallys The ether ex-
tract on dehydrating and concentration yielded a dark green
011; ‘ Attention was consequently turned to the treatment
- of the filtrate with / - K- naphthol and #~-naphthol in basie
alcoholic solution. | It has already been mentiémed that an
intense red coloration resulted on adding the cold filtrates
from nitrous acid treatments to (- naphthol. It was found °
by testing that & -naphthol gave a deep rose coloration,
and also yielded a reddish precipitate in a quantity which
was capable of being handleds Since ,{-naphthol gave only
indications of a precipitate, the 4~ maphthol reaction

waS“adopted.




The nitrous acid reaction was carried out in the
manner already described, keeping the temberature below
=10 Ce The filtrate, after removal of any solid separating,
was added to a cold basic solution of ,3.mnaphthols A
deep rose coloration resulted, accompgnied by the'aeparafien
of a red;gégpaund. The mixture was stirred for half an |
hour, filterédy and washed with ice-waters The melting ‘o
' point was indefinitely from 76°C-86°Ce Properties & slightly =
soluble in cold aleohol, more so on warming (dark orange
solution); part readily soluble in Eenzol*;,very slightly
soluble in dilute NaOH; moderately soluble in ether «
*The bulk of the precipitate was treated with benzolj;
a small amount would not dissolve. The mixture was filtered
leaving a grass green resﬁdue'npon.the filter papeér, the
filtrate being a deep orange. To the filtrate was carefully
added pgtro;enm eiher, and a carmine red precipitate was
thrown downe. This compound showed signs of melting at 126°C-

131° Co  After recrystallizing twice from benzol ad above,

and drying for three weeks, a fairly sharp melting was ob-
tained at 219°C-222°C,

l_ The green compound failed to melt completely, even
when raised to 290°C. - Ignition left a dirty white ash which
did not dissolve in cold water, and in hot or cold dilaute
hydrochloric acid only to a limited extente While it was
clearly evident that the green product under examination was
a mixture, it was never obtained in sufficient quantities to
.xield a precipitate on recrystallization attempts,

The only definite information obtained from these come
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pounds -'which were obtained in the same colors on repetition
of the experiment - w#s the evidence of diazotisation having
beenreffected. ‘The appearance of a mixture of two compounds
of different coler by treatment with ﬁhnapthol suggesta
a similarity (only) in behaviour to the mesochromes obgerved
by Hantzsch" among the nitro phenols (and ethers)s for example,
the sodium salt of tribromo m-dinitro phenol, yellow 0 nitro-
phenol ether, and the red and yellow modifications of thallium
picrate. ’ _ o
The basic filtrate from the A-napthol treatment on two
occasions was made acidie with dilute hydrochloric acid, and
allowed to stand « A red precipitate settled out in distimctly
noticeable quantity.‘ While this compound dissolved in dilute
sodium hydroxide to give a deep rose~-colored solution, it did
not melt until 180°C-183°C, the first indications not appear=
ing till 175°C. |

«-000 =~

TREATMENT OF CONDENSATIGN’ERQDUQIAWIEE

PHOSPHOROUS PENTACHLORIDE,

1l gre condensation product.

1-1.5 grs. phosphorous pentachlorides

The condensation product was dissolved in dry ether,
and the phosphorous pentachloride added gradually in powdered
forme An evolution of hydrogen chloride resulted, with a
slight rise in temperatures &The ether was distilled off

leaving a dark brown viscous mass. Water was added, and the




mass brought to the bpil; a brown solid formed, which was

filterede The light yellow filtrate was concentrated and cooled,

when a slight oil was observed fleating on the surface.

The sBolid was iﬁsoluble in ether, benzeﬁe; t01uene, and

alcohol; slightly soluble in chloroform, and more so in acetone.

It was moderately soluble in warm glacial acetic acid, from

which it was precipitated by addition of water. A floecu-

lent precipitate was obtained which melted at 180°C-183°C.

This reaction further points to the existence of the

OH group, to be expected in the quinone~oxime type of structure

aésigned by Armes 7 to the condensation producte
~-000 =

EXAMINATION OF THE SECOND CONDENSATION
PREDUCT OF BENZYLCYANIDE AND NITROBENZENE.

80 grams of the solid phenylcyanomethylene qninoneoxima '

were extracted three times by mixing with ether in a mortar
and filtering at the pumpe To this extract werétadded'thev
extractions from the filtrate and wash waters of é 40-50
gram fresh preparation of the phenylcyanomethylene gquinone-
oximee The ether extracts were shaken in a sepatatory
funnel upwards of twelve times with dilute (10%) sodium
hydfexide, until the latter was no longer colorede The
ether remained a deep wine colors Cold water was added to
the ether and shaken; the deep wine color "lightened to deep
émber, though the water became only slightly orange-colored.
This process was repeated with coid water without noticeable

effecte TFinally the ether extract was shaken with dilute
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hydrochloric; a small amount of solid formed at”%helinter
layerse (The first acid extraction on being made basic with
dilute sodium hydroxide, yielded a dark yellow precipitate
moderately soluble in élcohol). ;

The ether extract was evaporated on the water bath,
and taken up with aleohol as an orange’solution. An alecoholie
/solution of mercuric chloride was addeds after‘siirring 1-2
';m;nutgsvg‘flocculent precipitate was:thrown downe It was
. filxerediat the bump, washed with small émounts*of‘cold
. aié@hoi. The compound- was colorless, though appearing dark
5 dne to the presence of impurities; yleld, 1.77 grams-
| This compound was boile# for upwards of half an hour
in 100 c.c 's of sodium eyanide solution containing 2 grams
- of cyanide. The mixture was cooled and extragted three
times with ether; the extract was dehydfaféd,“ffitered,5and
evaporated on the water bath,vleaving a brown'syrupy residues
Petroleum-ether was added and digested for some time, a yellow
solution resulting. On standing é erop of supposedli ﬁhite
erystals, stained with brown, was obtaineds This compound
‘was digested twice with animal charcoal in petroleum ether.
On filtering andvallowing to stand a crop of crystals almost
white, but having a faint yellow tint, was obtainede After
a week's drying, this compound melted sharply at‘56.5°-57.5°6.

XXX

Bamburger's Umlagerung.

- The following method was used by Bamhurgers’ for the
‘conversion of phenyl anthranil to acridone.

0.109 grams of finely powdered phenyl anthranil are




dissolved in 3 c.c'se. of concentrated Bulphurié;acid at -1506,
by rubbing the éolid in the acide 5 drops of 1% sodium nitrite
solution (2.5 mg., calculating 40 grams for 1 gre molecule)

are addede. The colpr changes, and a noticeable smell,of nitrous
acid appears. After two minutes stirring at -15°C., the
mixture was poured into ice-water, filtered, washed and dried;
yield almost guantitative-acridone; melting point 354°Ce A

solution of acridone gives an intense blue fluorescence. ' ﬁﬂf

XXX
This conversion was earried out on the condensation
prodact obtained from the ether extraction above (mep. 57°C).
An intense red-blue fluorescence was obtained with the com-
pound in dilute alcgholie solutione The filfrate obtained
during the process also. showed fluorescences

XX

The same reaction was carried out on a small scale, but
the temperature was allowed to rise to 75 = 30°c. during the

addition of the sodium nitrite. A similar yellow solid

formed on dilution, which gave a blue fluorescencé in dilute
aleoholic solutione.

X X X

Preparation of Eheﬁyl Arthranil for ‘ SN

Gomparison.

The method used was that described by Kliegl (Berichte,
41, 1908, pe 1849) with modification after obtaining the

ether extracte
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10 grs. o=-nitrobenaldehydee
40 grs. benzol.

40 grs. concentrated sulphurie acide

The o-nitrdbenzaldehyde and benzene were well shaken
together in a round-bottomed flaske The concentrated sule
phurie acid was added gradually with frequent shaking,

‘the mixture béing kept cool in running water..‘ After standing
4-5 days with oceasional vigorous shaking, it was added to
water and extracted with ethers A residue which‘hadvsettled
was aiso.extracted with ether, and the ether\extracts.eembined.
The cembined-éxtracts were shaken several times with dilute
sodium hydroxide until the latter remained clear afterxr repegted
'shaking. The ether was then shaken with cold watere (on |

separation the water was observed to be fluorescente)

K_leigl"a? method was varied at this pointe Instead of
DProceeding with the steam distillation, the ether was évaporated
on the water bath, the residue taken uﬁ with alcohol, and an
alcoholic solution of mercuric ehléride addede | After stirring
and allowing‘to‘stand a short while a precipitate formeds
This wgs filtered, decomposed by boiling with sodium cyanide
‘soiution, and extracted with ether. This extraction was shaken
with'bold water, the latter showing a red-blue fluorescence on
separatione The e ther was evaporate& and the residue was di-
gested on the water bath for 1-2 hours with animal charcoal in
petroleum-ether in moderate amount. The petroleum-ether was
filtered rapidly at the pump while hote On cooling a crop
of brown crystéls was obtained, which appreared very impuree.

This solid was taken up in alcohol, and again treated with
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mexcuric chloride and decomposed by sodium cyanideo A crop
of crystals was again obtained from petroleum-ether, as above.
This appéared,much;ﬁp;er than the original, being yellow in
color. . Itfmﬁiieéwai 48°- 50°C, but not sharply. It was
”therefofé digested with animal charcoal and petroleumrether
twice,. and recrystallized from petroleum-ethere. An'almost
COlorless product was obtainede. It melted fairly sharply

at 53 = 54,5°C, and gave en intense red-blue fluorescence in’

dilute alcoholic solutions
XXX

A mixed melting point was carried out with this sample
of phenyl anthrani;énd the product of the ether extraction
of the original condensation just described (mepe 5645 = 57.500)
The mixture melted at 54.5°- 56°G§i This, together with the
intense red-blue fluorescence obiained, wag then taken ag sufe
ficient evidence establishing the identity of the second predué£
obtained from the condensation of nitrobenzene and benzyl

ate
cyanide in the presence of:sodium ethq}/and phenyl anthranile.
000 =

ATTEMPTED CONDENSATION WITH OTHER
COMPOUNDS CONTAINING AN ACTIVE HMETHYLENE GROUP.

1. Ethyl Cyanscetates

31.6 grs. p-chloronitrobenzene (1 mol.)
22,6 grs. ethylcyanacetate, (1 mol,)

8 grs. sodium in 180 cecse alcohol (1 mol.)
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The p=-chlorenitrobenzene wags diesolveé in a minimum of
alcochol at room temperatufe, and the sodium ethoxide was gra-
'dually addeds The mixture turned light yellow and finally
a bright oranges After all the Na O Et had been added, the;ig
mixture was boiled for three minutes on the water bath. It
~ deepened to a red-orange, and became slightly murky. The
mixture was cooled, and added to 250-300 c.cs of cold water
a light yellow precipitate was immediately thrown downe. It
resembled p-chleronitrobenzene, and on filtering and drying
melted at‘8§7- 83°Ce A mixed melt with p-ehloronitrobenzene
-gave the result 81.50- 83°¢, proving the identity of the

precipitate as suspected from ites appearance.

A further quantity of yellow precipitate was obtained
when the filtrate was made acid with cold dilute hydrochlerig:
acide Thigs precipitate alsc gave g melting'point,ef 82 ‘- 8300.,

‘and the samé reading for a mixture with p-chloronitrobenzenece
XXX

This experiment was repeated with the same general treat-
- ment except that the boiling was continued for thirty minﬁtes,

threé s eparate samples being removed at different intervals.

‘gmgré. p-chloronitrobenzene (1 mol.)
38 grs. ethyl cyanacetate (1 mol.)

1.3 grs. sodium in 40 ce.es. alcohol (1 mol.)

First sample-boiled 7-8 minutes.
On first hekting the orange colored liquid became

almost colorless, and slightly murkye. It was cooled and on




dilution a heavy white precipitate was obtaiﬁed; Depe. 82°~
83°¢C,

The filtrate was light yellow. On treatment with
dilute hydrochloric acid in the fume cupboard it became
colorless.”but no precipitate formed, even after standing

for two dayse

" Second sample - boiled 10-~1ll minutese

On dilution a white precipitate was obtained, as before.
It melted at 8l.5°= 82°@s  The filtrate likewise became color-
less on the addition of dilute hydrochleric acid, but mo

Precipitate formed on standing for two dayse
@hird sample = boiled for thirty minutese

A white golid had formed at the bottom of the flask,
The liquid was decanted,-and the solid found to be readily
soluble in cold water. It was assumed to be salt resilting
from hydrolysis of the ester. Hasty examingtion strengthened
thie‘supposition. The liquid was cooled and diluted as above,
yielding a similar precipitate. It melted at 81°- 82, 5°C.
. The yellow precipitate on acidificatien changed color without

precipitation after two dayse

XXX

Using Orthochloronitrobenzenes

Five grams of the o-chloronitrobenzene were dissolved in
alcohol and moleculer quantities of ethyl cyanacetate and

sodium ethoxide were added, the treatment being the same as
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described in the experiments with Para compound. The
mixture was boiled for 3-4 minutes on the water bathe On
dilution with a large volume of cold water, a light yellow
precipitate was obtained which melted at 36°- 38°C. The
ortho compound used melted at 36°- 39°C, without purification.
A mixed melt gave 36 = 37.5°Ce No apparent change resulted
when the filtrate was aecidified with dilute hydrochloric acide

XXX

Using Nitrobenzene.

mhfee grams of nitrobenzene and molecular quantities of

the ester and ethylate were‘used. On addition of tﬁe sodium
ethylate to a mixture of ester and nitrobenzene, the color
deepened to an orange-red. On allowing to stand in the cold
for 5-10 minutes, the mixturé formed a light orange gel=like
masse When water was added the gel disappeared, and a light
orange oil floated on the bottom of the flaske. Dilute hydro-
chloric aeid was added till acidic; no observable change oc-
curred even on standing two dayse The odor of the nitro-
benzene was very distincte

"This experiment was repeated with the same quantities and
the same conditiens, Yielding like results.

XXX

The above experiment was repeated, but the gel which
formed was heated on the water bath 4«5 minutes, The gel
dissolved on warming, reappearing on coolinge. This prepara-

tion was allowed to stand at this stage, with the addition




0f a small amount of alcohol, for two days; Cold water was
added and the gel disappearests An oil remained in the bottom
of the flask having the cdor and appearance of nitrobenzene

“though slightly deeper in colors.

A,reéction was carried out in the usual menner, using
m—dinit:obenzene with ethyl cyanacetatee On dilution with
cold water a dark brown residue was obtaineds Part of this
‘residue recrystallized from hot water, giving a light brown
compound which melted at 96" - 98°Ce A dark granular residue
remzined resembling potassium permanganate, and possessing
a slight metallie irridensences It was melted around 255°-
260°C. Attempts at further purification gave little success.
On ignitien this compound appeared to be entirely organice

- A deep rose to dark red color change accompanied the condensa-

tione
- 000 =
2. Ethyl Melonic Esteris
| 4 grs. Ethyl malonic ester. (1 mol.)
3¢9 grse p-chlorcnitrobenzene (1 mol.)
o 1 gre sodium in 30 cecs. alcohol (1 mol.)

The ester and pechloronitrobenzene dissel§ed in a
minimum quantity of alcohol, were mixed and the sodium ethylate
gradually addede A yellow color appeared, deepening to a
- light orangee ~On standing about one minute the coler dis=-
appeared and the solution became murky white, though no pre=-
cipitation occurred. Very shortly after commencing to warm

on the water bath, a white crystalline compound formed on
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the bottom of the'flask. The mixture was heated two

minutes and coolede. The liquid was decanted, and cold water
added to the solidj it dissolved readily, indicatlng a salt
which had resulted from hydroly51s.

The filtrate was diluted with,dold water, a2 light yellow
precipitate forminge After filtering, washing and drying,
it melted at 81.5 - 84¢ Cy and when mixed with p-chlaronitro-
benzene at 81°~ 84°C. This filtrate was acidlfied w1th dilute
hydrochlorie acid, butﬁno precipitate formed, evgn after three

hours standinge.

Using Ortho-chloronitrobenzene.

Molecular quantities were used, and a light orange cocler
was produceds Thé'mixture'wés heated for four minutese.

The results were identical with those of the para compound.

- ITmmediately after heating was commenced a white solid began

to form in the flaske This was later found to be soluble

in cold watere The precipitate formed on dilution melted at
the temperature for o~chleronitrobenzene, and a mixed melt

confirmed this product.

Using Notrobenzene.

Molecular quantities were used. Hydrolysis was apparent
by the formation of a white solid on shaking, whieh increased

on heatinge A light orange color change was observed, but




subsequent treatment showed that in the main only hydrolysis
had occurred, and nitrobenzene remained as a yellow insoluble
0il, on dilution with water, also when heated with dilute

hydrochleoric acide
=000 =

3. Benzyl Chloride - Qualitative only.

No définite indications of a condensation were obtained
with either ortho or para chloronitrobenzene in the presence
of sodium ethylate, with benzyl chloridee. A light orange
coler was produced with both the grtho and bara, when warming
on the water bath.e after heating as ;eng as ten minutes
the respective chlorinitrobenzene was Precipitated on dilution

with waters

With Nitrobenzene.

Benzyl chloride was mixéd with nitrobenzene and sodium
‘ethflate gradually added. A"slight murkiness appeare@; which
readily cleared upe. ‘After heating upward of four minutes, the
color deepened to an opaque dark red. This mixture seemed
to contain a semi-solid residues The liquid was decanteds
‘To the residue in the flask cold water was added, and a dark
0il appearede This mixture was madé acidic without any notice- .

able change.

When the}liquiﬁ}%gg'poured off was diluted with water, a

red oil again separated. The intense color suggested that
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condensation had procéeded te a glight degree. If so, the
compound formed must have remsined dissolved in the nitro-
benzene, or in close admixture with ite It waé decided to
repeat this experiment, continuing the time of heating, and

attemptimg tec effect a separation from the nitrobenzenee

X XX
302 grs. benzyl chloride (1 mol.)
3el grs. nitrobenzene (1 mol.)

1 gre scdium in 25 c.es. aleohol (1 mol.)

The preliminary treatment was as beforee After heating
five minutes a small amount of white solid was observed to
form on the flask; after fourteen minutes the coloxr deepened
to a dark yellow and finally to a browne Heating was con=
tinued forJtWO'hourS'and ten minutese A brown liquid're-
mzained, with indications of a more viscous liquid or semi-

50l1id in the bottom of the flaske

This mixture was steam distilled for two hours to remove

any excess of nitrobenzene. A slight amount of dark residue

remained adhering tolthe flaske Theclear liquid remaining
from the distillation was decanteds, and the residue dried up
by carefully directing a current of air into the flask. When
dry this residue was extracted with ether, and the extract set
“aside to erystallizee. Only a small amount of a tarry mass

wae,obtainable.>

© With the small satisfaction that condensation had pro-

ceeded to a very limited extent, this reaction was abahdoned
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at this stage to examine the result obtainable by using
diphenylmethaneo

« 000 =

4. Diphenyl Methane.

| A qualitative reaction with nitrobenzene, proceeding in
the same general manner, behaved in the same general manner
as benzyl chloride with nitrobenzene. After heating for

f?ve minutes g red-orange cclor appeared, and'on dilution
with deld'water a red oil separateds Addition of dilute
hydrochloride acid only intensified the red colore. The odor
.Of an iso~-cyanide was‘particularly noticeable in}thie prepara-
tion, even before the addition of the acide.

XXX

 With p-Chloronitrobenzenee

6.4 grs. p-chloronitrobenzene.
6.8‘gré. diphenyl methane.

8 grs. godium in 200 ce.cs. alcohole

The p-chlorenitrobenzene was dissolved in a minimum of
alcohol. The diphenyl methane was added, followed by the
gradual addition of the sodium ethylate. No apparent change
resulted'until.the ﬁixture was heated on the water bath.
After heating 5-6 minutes a red color appeared. Heating was
continued for two hours and ten minutes. A dark brown solid
ring had formed around the inside of the flask at the surface

of the liquid; solid was also found in the bottom of the flaske

. The warm liquid was decanted, leaving the brown soclid in




the flaske To the flask was added cold water, which loosened
the caked solid, but did not completely dissolve ite On
adding dilute hydrochloric acid, the s0lid became almost black,
and settled from the solution better. This aolidv(s,)\was
filtered, washed several times with water, and dried. .It
melted at 115°- 125°C.

'The original decanted liquid on coéling gave a crop of
'dark'salmon-colored'crystals (Sz); these'were filtered =
filtrate, F . The precipitate in a Hersch funnel was washed
several times with cold aleohol, till the latter was only
slightly colorede On attempting te further purify the
preeipitate by washing with ether, it was found that the bulk
6f the residue readily dissolved yielding an intense orange ,
solution (F,); a dark chocolate-brown powdéry rééidueiremained
on the filter paper (Sé): | This ether t:eétment was subse=

. quently adopted as a means of separating these compounds during

o

‘purifiéation.
The dark chocolate powder (8,) was briefly examined,

- after thorough washing with ether. It failed to melt com-
Pletely when heated in a small test tubes did not dissolve in
- alcohol, and only partially in water, giving a red~brown
solutions Addition of dilute hydrochloric acid to the water
treatment gave a slight amount of almost black precipitate,
but in insufficient quantity to treat in any waye -

" On treatment of the filtrate F, With cold water, a small
quantity of deep orange oil separated as small globules.
Dilute hydrochioric"aeid'was added which remdved the cloudiness

in the liquid, and an almost blasck oil was observed toc have
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separated on the bottome This oil was extracted with ether
in the usual way, dehydrated;;concentrated, and allowed to
stande Only a dark oil couid,be obtained, which possessed

a sweet odor, not unlike diphenyl methane.

 The ether filtrate F, was concentrated and on cooling,
an appreciable crop of salmon-pink needle crystals was ob?
tainede This compound (S%)’was filtered, washed several
times with cold aleohol, snd driede It melted fairly
' sharply at 147°- 149°C. |

A diagrammatic representation will show the relation

of filtrates and sclidse
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The experiment was repéated on a larger scale, using
21 grams of diphenyl methane, and proportional monomolecular
quantitiese. The heating was contimued for eight and a half
hours, drawing samples off after 1.5 hours, 3 hours, 8.5
hourse. - Each fraction was diluted with cold water, filtered
dried, ﬁashed with alcohol. In each case a dark orange
ether filtrate was obtained, and a chocolate-colored powder,
a8 in the previbus experiment. On concentration and cooling
the ether extrécis gave good crops of salmon~colored preci-
pitates The.yield did not appear to be appreciably increased
by heating beyend_thrée:hours. The meltingféf"the crude'
products ranged indefinitely from 143°- 146°C.
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ATTEMPTED BENZOYLATION OF THE
"SALMON-COLORED COMPOUND, Sg.

Since only this compound (8*) was obtained on an appre=~
~ ciable scale, it was decided to proceed with the investiga-
tion of ite | |
The.comPOund (¢ gram) dissolved readily in cold benzyl

ckhloride giving a clear dark green solutione. | Dilute sodium
- ‘hydroxide was added with shaking till the mixture was defi=-

" ‘nitely basic; the color became very light yellow. 'The

- mixture was stirred mechanically for thirty five minutese
A cream colored waxy solid separated to the bottom in a mass.
The mixture was diluted with cold water and stirred vigorously,
" which rendered the semi-golid in good form for filtering. It

was filtered, recrystallised once from alcohol, and once from
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. 30-70 water-alcohol solutién. It melted sharply at 150" -
151303 the color was faint yellow. The result would indi-

cate a purification only, but no benzoylatione
«000 -
ATTEMPTED PREBARATION OF THE ACETATE Sy

1 gram of the compound was diséQIVed in acetic anhydride,

dissolving completely on warming; a green solution resulted.
‘The mixture_was boiléd gently for one hour, cooled, and poured
into a large volume of cold_water. bn vigorous stirring s
cream-colored solid separated, which was filtered, and re-
erystallized from 207 water-alcohol solution. It melted quite
sha:ply at 1504C. It is evident that acetylation did not’ |
take place, but that coloring matter as an impurity has been
removed from the compound 84.

- After considerable experimentation it was found that

treatment with acetic anhydride was the most effective means

- of purification of the compound § % for subsequent analysis;
only by this method could all traces of the pink impurity
be removed advantageously, theibenzoﬁi chloride treatment

being less easily managede.

X X X
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Properties of the Compound S ye

e

e

d.

S

f.

- he

Je

ko

Yellow to cream-colored when pure.

Iﬁéoluble in hot or cold'water;'ﬁeutral to litmus.
Insoluble in, and unchanged by, dilute or cold sodium
hydroxidey likewise for concentrated sodium hydroxidee
.concentrated hydrochldric acid had no‘effeét.

It dissolved readily in concentrated sulphuric acid,
giving an orange colored solutionj on heating, the color
deepeﬁs; when added to water a precipitate is obtained
resembling the €ompound before dissolving.

It dissolves in concentrated nitric acid giving a yellow
solution, from which a light colored prqducf is prefipi-
tated on the addition of waters

The compound was boiled with tin aﬁd hydrochloric aeid;
sodium hydroxide was added till definitely basice No
indications of ammonia, nor othei odore were detectedo

On dry distillation with soda lime a sweet faint phenmolic
odor is noticed; tendency_forlfumesvto sublime.

A drop of ferric chloride té the compound in alcoholic

solution gives a yellow coloratione

Does not decolorize bromine water,bromine in carbone
tetrachloride, nor dilute potassium perﬁanganate solutione.

On heating with zinc dust, 2 sweet odor is noticed similar

~to that obtained with soda-lime.

X XX

A fresh sample was prepared on a sufficient scale for

analysis. Twenty grams of P-chloronitrobenzene were uged,
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and proportional monomolecular quantities of diphenyl methane
and sodium ethylate. Heating was continued for 2 -« 2.5

hours, afterwwhich the excess aleohol first used for dissolving
the p-chloronitrobenzene was distilled off (1 - 2 nours)e.

The remainder of the procedure was that already described

under previous experiments, extracting with ether. Re=-
crystallization from 20% water-alcohol gave a compound melting

at 147°- 149°C.

Purification for Analysise.

The compound was dissolved in a little more acetic
anhydride than was necessary for solution of the compounde.
Tﬁe mixture was boiled gently for two hours, and allowed to
cool. A good crop of yellow needles was obtained on cooling;
a further quantity was obtained by diluting the filtered
anhydride with cold water. This product, on washing and
drying, melted at 149.5° - 150.5°Cs It was re-crystallized
four times from 14% water-alcohol solution, melting sharply
at 149.5°= 150.5° C. |

XXX

It occurs to the writer to suggest, from the ébility
to remove coloring matter as above, with the use of acetic
anhydride, that s eparation of a compound from the dazxk
| colored oils’obaained in some of the immediately‘preceding
reactions, might be effected by acetylation with the anhydride

and subsequent recovery by hydrolysgise.




Analysis of Compound Sye

Found Theoretical
0.2066 grs. of compound yielded 21.55
cec5 N at 24.5°C and 740.43 mm.:
% nitrogen 10.776 10.49
01846 grse of compound yielded 18.8
CeCSe N at 27.0°C and 738.89 mm,.;
% nitrogen 10857
01960 grse. of compound yielded 0.0869 ‘
grs. of waterjy % hydrogen ' 4.93 , 2,99
0.4779 grs. of carbon dioxide;.
% ecarbon 66.49 53.93
- 01650 grse. of compound yielded 0.0618
grs. of watery % hydrogen, 4.16
03873 grse. of carbon dioxides
% carbon 64.02
0.2050 grs. compound yielded 0.0470 grs.
A4gCl; % chlorine, ' 5467 26659
0+2039 grse compound yielded 0.0447 grse

AgCl; % chlorine ‘ 542

It is quite evident that the expected condensation with
the diphenyl methane was fot effecteds On the basis of the
nitrogen analysis Armes suggested the formation of p.pdichloro=
azoXybenzene. Reference to Beilstein indicated the formation
of this compound on continued hed&ting of p-eﬁloronitrobeﬁzene
in aleoholic potash. (Percentage composition = G, 54,133
Hy 34005 Ny 10452; 0, 64015 Cl, 26431).

The method used for the chloride determination was Bacon's
modification of the Stepanoff method’” , with metallie sodium.
The results would indicate the possibility of incomplete removal

of the chlorines
XXX

Attempted reduction of Sf'with Stannous
Chloride and Hydrochloric acid.




The compound in alcohol wasywarmed for lel.5 hours, a
colorless solution resulting.' rhis was placed in an evapor-
ating dish, the alcohol driven off, and the solution concentrated.
On addition to cold water, no precipitate formed. On.addiﬁg
potassium hydroxide a precipitate formed, but this was com~-
pletely soluble in an excesse. This reductidn failed to show

the expected conformitye
- 000 =

Treatment with Fuming Sulphuric Acid,

05 grams of the compoﬁnd.were shaken with fuming sul-
phufic acid for 25 minutes, the solution being a very dark-
orange=red. The mixture was poured carefully iﬁto cold
water, and a brownish precipitate formed. This was filtered
at the pump and washed several times. It was sticky and
filtered with difficulty. It gave an indefinite melting
point of 175° C, with darkening and shrinkage at 166° Ce
The increase in melting peint'over the original compound was
taken as evidence in favour of the pep-dichloroazoxybenzene,
which yielded a compound melting at 183°- 184°C, on treat-

ment with fuming sulphuric acid (Beilstein).

An orange-red was obtained by digesting p-chloronitro=-
benzene with alcoholic potash, which melted at 148°- 156‘0.
This lends further evidence to the identification as pe.p-di-

chloroazoxybenzenes




Time did not permit of more exhaustive confirmation of

this reaction and the work was discontinued at this pointe

The foregoing exposition of the work investigated
is therefore respectfully submitted to the Examining
Committee in fulfilment of the reguirements contingent upon

the granting of the degree of Master of Science.
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SUMMARY.

L. A bried historical outline of the condensations
of aromatic nitro compounds, particularly color reactions,
has been given. Included is a short summary of Coke's
work on benzyl eyanide with o, m, and p-chléfonitrof
benzene, which immediately preceded the following

investigation.

2.(5) The related condensation employing nitrobenzene
has been effected. The condensation product,’togethér

with typical derivatives, have been studied and identified.

(v) The possibility of a diazotisation of the condensation
Product has been examined with apparently positive indica~
tions; this would be an abnormal type of diazotisation

Processe A tentative explanation was offered by Armes.

3e It was attempted to establish a general reaction of
activated methylene compounds to condense witha romatie
nitro compounds, as does benzyl cyanidee. The results
were inconsistent.

X XX

4. The results of other unrelated investigations have
been appended. The results were essentially unproductive,

but they may save some unnecessary repetitione.

- 00 0 =
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APPENDIX.

v The following results from a series of‘reactions pre-
ceding the investigations reported in the thesis are appended
with the possibility of saving unnecessary repetition. As
will be observed, the results are mainly either negative,

or too indefinite to encourage further pursuite

The following reactions were examinedi=

(a) Anisole with aluminium chloride and sodium nitritee

(b) Anisole and o(-nitronaphthalene with aluminium chloride

and sodium nitrite.
(¢) /-nitronaphthalene and dimethyl aniline.

(d) Benzil and benzaldehyde with a dehydrating catalyst, as
concentrated sulphuric acid. |
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It was hoped in the Presence of aluminium chloride to

effect a condensation between anisole and sodium nitrite,
obtaining pep-dimethpxy-diphenyl-hydroxylamine; two molecules
of this compound might further condense to form diansyl
dihydro~anisazine - a perazines The possible course of such

a reaction has been suggested by Armes as follows:
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The first reaction ﬁa5'tried'with'moﬁomolecular
gquantities asAf§1ldws:

2.47 grs. of dry aluminium éhloride were added to 2 grs.
of anisole, with coolinge The cake which first formed was
stirred until a pasty mass resultede 1028 grs. of sodium
nitrite were added gradually with cooling and constant stir-
ring. & green semi-solid'resulfed. The mixture was cooled
and 1@%%sodiﬁm hydroxide added in excess with stirring. An
orénge-browh golid gettled to the bottom, and a dark tarry
mzss separated to the surface. The mixture was shaken with
petroleum-ether to remove excess anisdles This reaction
was repeafed using two molecular-quantities of aluminium
chloride, and one molecular quantity of sodium nitrite and

anisole. Again a tar separated, and a light brown precipi-




tate settled oute

Three molecular quantities of aluminium chloride gave

exactly similar resultse

Thé'tatry matter was extracted with benzol, in which it
was readily soluble. The benzol was allowed to evaporate
and the resulting tar taken up with boiling alcohol. Two
erops of floeculent precipitate were obtained by fractional -
crystaliization; the first had a melting point of 115°~ 116°C,
and the second melted indistinctly around 145°C. A portion
of this latter compound diésolved in glacial acetic acid, aﬁd
heated with stannous chloride and concentrated hydrochloriec
acid yielded a dark compound melting at 132° - 135°C.

These compounds did not appear to be pure, and difficulty was
experienced in obtaining them apart from tarry admixture for

meltiné pointse.

The orange-brown solid, which settled to the bottom on
the addition of the sodium hydrexide, was shown by ignition

- to be inorganic salt stained with some of the tarry matters
XXX

Half a molecular quantity of sodium nitrite was used
with equi-molecular quantities of the anisole and aluminium
chloridee The method of treatment was.the same, and the

same results were obtained as in previous experimentse.

The reaction was repeated using the same quantities, but
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adding 30% hydrochloric acid instead of the sodium hydrokide. 

A tar resulted, which was skimmed off, dissolved in acetone
filtered a.nd’ allowed to evaparate. The resulting tarry mass
was taken up with boiling aicohcl, aﬁd on‘cooling a precipie
tate was obtainede It melted at 98°- 100° ¢, though not very
sharply. On ignition a very small amount of light feathery‘

ash was obtaineds It was colored a deep orange-red.

10.0 grs. anisole.
12.35 grse aluminium chlorides

16 grs. a(.nitronaphthalené.

The anisole was dissolved in carbon disulphide, andjfthe
aluminium chloride added gradually with stirring, and cooling
~in ices A green flocculent suspensidn resulteds The nitro-
'naphthalené'was added gradually with cooling and stirring.

A bright red pasty mass resulted with evolution of HCl.

On standing two hours in ice, the mass turned a dark green to
‘browne 55%‘hydrochloric acid was added, and a brown tarry
mzss formed.

The liquid was decanted from the tarry‘maés, and the
latter was dried overnight. It was washed three times with
petroleum-ether in which it appeared insoluble. This tar
was SIightly soluble in ether, fairly soluble in chloroform,

very soluble in benzol and toluene, and extremely so in
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acetone; slightly so in alcohole In each of these solvents
the tar dissolved giving a brown-splutien; a grey inorganic
residue was left in each case.

The tar was extracted from the bulk of the material with
acetones It was filtered and the acetone distilleds .The
terry resiﬁue was taken up with boiling aleohole On cooling
some light needle-like crystals formed, intimately mixed with
tarry matter} melting point 46°= 48°C - which suggests impure

X - nitro naphthalene.

This reaction,was repeated, replacing the anisole with
dimethylaniline in carbon disulphides After the addition of
the aluminium chloride, the mixture was treated with 10%
gsodium hydroxide, instead of hydrochloric acide. On_extrac-
tion and re~erysta11izatieh of tar‘with boiling alcohol,
orange needle crystals were obtained, melting at 59 - 68° Coy=

- nitronaphthalenee

A similar result was obtained using a relatively larger |
proportion of dimethylaniline. The tar which formed remained

unidentified.

An intense color reaction had been observed by Armes,
when benzil and benzaidehyde were mixed in glacial acetic acid,
“ in the presence of concentrated sulphuric acide The color

soon appeared after mixing and allowing to stand.




It was hoped by this reaction to explain the benzile
benzilic acid change through the formation of an intermediate
product, which it was hoped might be isolated. The relations

as suggested by Armes, are illustrated belows-
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1 gr. benzil.
5 gre. benzaldéhyde.

1-2 c.C8e coheentrated sulphuric acide

The benzil was dissolved in glacial acetic acid, and the
benzaldehyde addeds Four drops of concentrated sulphuriec
acid were added, and yellow crystals began to separate.
1-2 cecss of concentrated sulphuric were added, and after stand-

ing a short while an orange color appeared, which gradually
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changed to rose. After standing 3-4 hours, the mixture
was diluted with water, cooling during addition, and filtered.
A orange precipitate was obtained, which when dry, melted
at 94°- 96°C, indicating benzil. |

The filtrate was made basic with sodium hydroxide and
extracted twice with ether, to remove excess banzaldehydes
It was then acidified and alldwed to stand, but no precipitate
formede ‘

XX X

A second experiment was varried out uéing'the same
quantities of benzil and benzaldehyde, with ls‘c.cs.‘pf
glacial acetic acid; 1-2 c.cs. of”cohcentrated sulphuric
were added, and the mixiure allowed to stand for 24 hours.

It was colored a deep rosee.

Distilled water was added gradually, and three separate
crbpa or orénge crystals were obtainede Bach succeeding
cfop was slightly more deeply colorede They ail melted at
93.5 - 95 C, however, indieating colored benzile The orange
filtrate was‘made basic with sodium hydroxide, when it became.
a red-blue colore It was extracted with ether and acidified.
The color changed to light golden. This indicator effect
seemed almost indefinitely reversible, and the change appeared
to take place fairly sharplye. ‘Quantitative measurements
were not made with exactnesé. On allowing the acidic solution

to stand, no precipitate foimed. |

Similar results exactly, were obtained after allowing to
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stand for 36 hours;

X X X

This reaction was repeated by using monomolecular
quantities in sufficient glacial acetic for solutién; 1-2
CeCS of”concentratedvsulphnric were used, and the mixture
heated on the water bath for 2 hours. After fifteen minutes
the color was a dark red, which gradually deepened to almost
‘a black with fﬁrther heatinge After two hours the mixture
was cooled and diluted with waters A chocolate colored
suspension‘resulted, which when filtered and dried melted at
85°Ce indistinctly. On re-crystallization it melted at 93°-
94 C, again indicating the presence of benzil in large amount.

The filtrate was made basic, extracted with ether twice,
and acidified; no precipitate appeared on standing 24 hourse

X XX

The reaction was repeated using the same qﬁaﬁtities of
reactants, but the mixture was heated on the paraffin bath
at 150°Ce for 2=2+5 hourse A brown viscous mass remained,
with the odor of S0,. This mixture was cooled and poured
into cold wat;r. A brown pasty précipitate formed, which
was filtered with difficulty. This residue was stirred
with water and made basic with potassium carbonate. This
mixture was filtered leaving a cream=colored residue; |
melting point 93°% 95° Q. The basic filtrate was acidified
with dilute hydrochloriec acid, and allowed to stand without
resulte.




The original filtrate was evaporated to a brown syrup,
dooled. and extracted three times with ether. On allowzng

the ether to evaporate, a white waxy compound having a sweet

ester odor, was obtained; it melted at 107.5 - 109°Ce. WjThelr

acidified filtrate yielded no precipitate. ey

XXX

On repetition of this experiment using a molecular
quantity of benzoic acid in place of benzaldehyde, a brown
‘viscous mass was obtainedes This became soluble om the
addition of potassium carbonate till basice A deep brown
' solution resulted, which on acidification with dilute hydro-
chloric acid failed to give a precipitate immediately,

After a week a compound formed which ielted at around 122°C.-

which would suggest impure benzoic acide.
X XX

Many more experiments were reﬁeated with benzil and
benzaldehyde, varying the amount of the compounds, the time
of the reaction up to three weeks, and the temperature. No
more definite results were obtained. A small amount of
deeply colored compound forms (oraﬁge-red) in small amount.
Attempts to separate it from the benzil which always remained,
were unsuccessful. It appears that this compound is orange

to golden in acidic sblution, and red-blue in basic solution.
XXX

In concluding the investigation an attempt was made at




separation by possible éalt formation. Ammonia waé used to
avoid a large amount of inorganic residue forming on concen-
tratione. This addition admittedly might introduce unexpected
complications; the results are briefly outlined, howevers

To a monomolecular mixture which had been allowed to stand
several weeks, dilute ammonium hydroxide was added till basic.
The resulting deep purple solution was decanted, after shaking,
leahing a purple solid. This process was repeated on the
solid residue several times, combining the purple decantations. ..
- A solid residug remained which was colored violets it will be
discussed latef.

The ammoniacal extracts were shaken several times with
benzol, the latter becoming yellow. The benzol extractions
yielded a compound melting as 95" = 97 C, obviously benzile

On filtering the cloudy ammoniacal extracts a light
brown compound was obtained which melted ihdistinctly around
142°C. On acidification with dilute hydrochloric no preci=
pitate formed.

The violet colored residue referred to above was extracted

several times with alcohole 4t first a compound was obtained
which melted at 94°~ 95¢ A reddish residue still remained

which failed to melt when raised to 280°Ce It colored alcohol

slightly, and was completely soluble in acetones
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