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CHAPTER I
INTRODUCTIOH

He Ko Porterl, working in this lasboratory, observed thet
the procuct obitained from the condensatién of malonamide and
igatin in a concensrated amionium hydroxide solubion was different
from thet reported in the literature by Lindwall and Hillz, who
used an anhydrous alcoholic smmonia solution as the reaction
solvent. This product {rom malonamide znc isstin suggested an
interesting source of new guinoline compounds, and seemed worthy
of further investigation. This thesis reports the work done in
an attempt to identify the products obtained from the malonamide-

isatin condensation.

Porter, weorgia School of Technology, laster's Thesis
(1542Z)

p) N
“Lindwall and kill, J. Am. Cnem. Soc., 57, 7357 {1935
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CEAPTER II ;
EXPIHTENTA ;

The Preparation of the Valonamide-Isatin Product

(XVITI)

The malonemide-isatin cendensation product was prepared
eccorcing to the method described by Porter!.
Iwenty-nine and four-tenths grams (0.2 mol.} of isatin
and 20,4 g. (0.2 mol.) malonamide were dissolved in 500 ml. of

concentrated wumonium hydroxide solution. In approximetely f

thirty minutes a yellow precipitate began sebttling out. After

forty-eipht hours the solid was filtered and washed slternately with
water and ethyl alecohol. The dried product weighed 34.0 g.

Tne compound has no definite melting point but sublimes when f
heated to apvroximately 300 degrses (.

The observed nitropgen percentage wes 15,62,

Five grams of the original product was recrystallized from
glacial scetic acid, end & light vellow solid was obtained. The ner
cent nitrogen (15,42 ) checked the result obtained before recrystalli-
zation.

lleither the original concensation product (XVIII) nor the

material obtained from glacisl acetic acid would couple with

Porter, Georgia wuchool of Technolepy, llaster's Thesis, (1942)



bete-naphthol after treatment with sodium hypobromitez.

& small mmount of the original compound {(XVIII) was dissolved
in cold concentrated sulfuric scid, and on dilution with water a
bright yellow substance precipitated ocut. This solid was Tiltered,
washed free of acid and dried in & vacuun desiccstor, The nitrogen
percentage found was 15.50.

Une possible formula for the malonamide-isatin condensation

product (XVIII) is shown belows

CUOH

N ~COWH,
-2H50
~HIip

. S vy
5 ix

This compound has a nitrogen percenture of 15.73,
After partial dehydration, %the produect from scetic acid cave
per cent C {52.,37) and i {4.34) which agrees fnirly well with the

theoretical percentages C (52.80); H (4.45) for the above compound

with one molecule of weter of erystallization.

zThe fact tnat the compound did not couple with beta<nsphthol
may ve explained by the formation of the stable azimine,



Product (btained from the Action of Potassium

lydroxide on the Lalonaride-Isatin Product (XVITI)

Twenty grams of the orisinal mslonamide-isatin produet (XVIII)
we8 cissolved in 350 ml. of 33 per cent aqueous pobassium hydroxide and
the resulting solution wss leated under reflux on a steam bsith for
fifteen hours. The reaction mixture was diluted to a volume of 800 ml.
with water, boiled with Nuchar sna filtered, The filtrate was cooled
end made barely acid with acetic scid., Tiie white solid which separated
out was filtered, washed with cold waier, and dried in a vacuum desic-
¢ator, The crude product weighed 18 grams. The compound was re-
erystallized from weter., The acid has a melting point above 350
degrees G,

A nitrogen analysis indicated five molecules of water of
crysteilization. Three molecules of water zre lost by heating the
compound in an oven at 100 degrees ., for twelve hours.

The white product when recrystallized from propionic anhydride
fiives a bright yellow substance. The nitrogen percensage of the com-
pound from propionic anbydride was found %o be 6.08., This compares
favorably with the calculated percentage of 6,01 for the following

struciure.

COOH







Prepsration of the silver Salt of the Acid(xxzx} Ubtsained from

Potassium Hydroxide ydrolysis of (XVIIIZ

Five grems of the whiite solid obbeined by the hydrolysis of
(XVITII) was dissolved in en excess of concentrated ammonium hydroxice,
and the excess smmonia removed by heating. A little more than the
calenlated amount of silver nitrate solution was then sdded, and a
light yellow product nrecipitated out. After heating for an hour, the
silver salt was Piltered, washed several times with distillec weter
and dried ir sn oven at 1U0 degrees C. for ten hours.

The percentage of silver observed was 46.73. This COompAres
favorably with the calculated vercentage of 46.50 for the following

structure.




The Preparciion of Quinoline from (XXII)

spproxinately 2 srams of the acid (XXII) was mixed thoroughly
with zine dust and dry distilled under reduced pressure. The brown
liquid which distilled cver was dissolved in ethyl alcohol, and the
picrate formed by the usual method. The rellow producs wms filtered,
washed with water, and recrystallized from etshyl alcoknl. The picrate
nad a melting point of 202 degrees 0. (corr.). A& mixture composed of
equal amounts of the sbove picrate and a known plerate of quinolire
gave a melting point of 201.6 degrees (. (corr.).

£ probable resction mechanism is shown below:

COUH

Zinc dust

i fo—
T -

Dry cdistillation

(XXI1)




Reaction of {XVIII) with Hydroehloric Acid

Twenty prems of the originel melonzmide-isstin produck
{LVILII) wes dissolved in 300 ml. of concentrated hydrochloric acid.
The resulting solution was heated on o steew beth for four hours.
After epproximately thirty minutes of refiuxing a bright yellow
substance began precipitating out. The reaction mixture was ciluted
with water to = volume of 700 ml., and the vellow solid obteined by
filtration. After washkinz with cold water and drying in a vacuum
desiccafor over caleium chloride, the crude product weighed 15.0 grams.

The compound when recrystallized from water has no definite
welbting point, but sublimes when hested above 3€0 cegrees L. The
ritrogen percentege observed (4.75) indicates Shree wmolecules of
water of erystallizstion. After recrystallization from propionic
enhydride the per cent nitrogen observed =as 12.00. The percent C
(87.40) and H (3.21) agree fairly well with %he theoretical percent-
age (W3 12.0€; C: 55.47; H: 3.47) for Z~hydroxy-3-amido~4-guineline
carboxylic acid.

IThe ncid dissolves in & per cent aqueocus sodium bicarbonate,
giving & colorless solution,

An attempted neutral eguivalent determiaation proved futile
beceuse of the apparent nhydrolysis of the subshence.

4n attempt to cbtein quinoline from (XX) by dry distillation
with zinc dust feiled.

& possible reaction mechanism is as follows:
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HOl
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feaction of (XX with todium Hypobromite

Thirty-six grems of sodium hydroxide wes aissolved in 750 ml,
of water, the resulting solution cooled and 14 grems of bromine sdded
with stirring. Fourteen grams of *he compound from hydrochloric acid
{¥X) was dissolved in this celd sclution, and the mixture heated on =
weter btath for twe hours. The solution was treated with Nuchar and
neutralized with dilute acefic acid., The light yellow solid separe-
ting ou’s was [iltered mnd washed several times with cold water. The
dried »roduct weighed 8 grams. The conpound was furtier purified by
dissclving in potassium hydroxide solution, tresting with Hucher, and
precipitating with dilute acetic acid.

The substence has no definite melting point, butbt decomposes
when hested to 245 degrees C. (corr.).

The percentmge composition from analysis was H: 4.00; C: 55.14;
Nt 12.76 sgreeing fairly well with the theoretical percentages
(C: 54.01; Hy 4.50; Nt 12.65).

A& neutrslization eguivalent pave & wvelue of Z27. The theo-
recical neutralization equivelent, with one molecule of water of
crystallizetion, is 2z2Z2.1.

The proposed resaction is as follows:y



~CONHp Ya0Pr

-GH Ma.Ox

Y

HoO

COONe

=NH

=-0H

=Ch WHg0
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Diazotization of (XXIX1) and Coupling with beta~Nephthol

The method used wag that described by Goghill®.

Two grams of the product {JXIII) obtained from the sodium
hypobromite reuction was dissolved in SC ml. of & per cent sodium car-
bonate szolution, conbtaining 1 grem of sodium nitrite. The mixture was
cooled to O degrees C. in an ice bath and ten ml. of {1:1) sulfurie
acid solution was added, witn stirring. & brignt red color appeared
upon the addition of the acid. The diazou compound was then adced %o
160 ml. of & cold sclubtion containring & grams of sedium hydroxide and
1.3 grams of beta-naphthol. The mixture was then made slightly acid
with dilute sulfuric ascid, snd the derk red crystals sepsrating out were
reerystallized from an alecholic-water sclution and dried in a vacuum
desiceator over vhogphorous pentoxide.

Avpproximetely €0 milligrams of the purified product was obbained,

The compound nas no definite melting point, but begins So
decompose at 150 degrees G,

A nitrogen anslvsis on the above oroduct wns low, probably due

%o compounds produced by side resctions,

€A

Coghill and Sturtsvant, Crganic Compouncs, MeGraw-nill Co.,
New York, . Y. (1486) p 113




Hydrolysis of (XX} with Potassium Hydroxide

The akLove compound wes hydrolyzed by refluxing with 33 ner cent
potassium hydroxide solution for elght hours. A light yellow product
#as obtrined. This acid gave m neubrasl equivalent of 136, and was
stown %o be identical with compound (XX1I) obtaines from treating %he
original melonamide-isatin product (XVIII) with vetassium hydroxide.

A possible reaction mechanism is shown below.

COQOH SOOK

(£x)

COCH

@
O




Yreparation of p-Benzylphenoxyacetone

The sodium sslt of p-benzylphenol was uwrepsred by reasting
gquivalent anounts of metallic soaium and p-benzylphenol in s benzens
solution. 4&n equivalent anmount of chlororscetone was added, anc when
the resction was complete tne benzene was removed by distilletion.
The p~tenzylphenoxyacetone was <istilled under reduced pressure, The
product when recrystallized from an alcoholic-watber sclution was a
light %en color and had a melting point of 80 degrees . (Corr.).

bauivalent emcunts of p-benzylphenoxyacetone and isatin were
dissolved in & 33 per cent potassium hvdroxide solution, znd the
resulting mixbure wes heated under reflux for ftweniy-four hours. HNone
of the desired produc:, S~benzylphenocxy-4-quinsldine-carboxylic acid,

was obteined.



SO0

(AVIII)
KOH ¥alBr
Y coom
COCH iy
o Ok
N
(ZXI11)







._?F_E_—ji-CIIg-Cl + Ya0- O__—cﬂg
0

—O«-\’J‘Hz—(ﬁ—ﬂﬁs + NaCl

0
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CrsPTER I11

DISCUSSICH UF AESULTS

An attempt hss been made to identify the n»roducts obtained
from the condensstion of malonamide snd isatin in = concentrated
ammonium hydroxide solution as %the resction solvent. ifo olsim is
rade thot the structures of these compounds have Leen nroven conclu~
sively. Product (XXII; is belisve 0 be a 2-hydroxy~3, 4-quincline-di-
carboxylic acid because bosh cartostyril and cuinoline were obtained
from it thus indicating the vresence of +he quineline rins ss well as
a hydroxyl greup in the 2 positicon. The silver salt checiced fairly
well Tor twe cerboxylic groups. The other sna yticel date and observed
reactions ere in accord with this structure.

The provuct from hydrochloric acid {XX} is thought %o be
Z-hydroxy-5-smido~4=quinoline carboxylic acid bLecause on creating with
33 per cent potassium hydroxide it sives a compound whose properties
ere ldenticel with those of (XXIT). 4ubstance (XX when treated with
sodiun hypobramite ;ives compound (XXIII) which pives s test for a
primery amine. Tae analytical data and observed resctions of (XXII1)
are in accord with these of 2«hydroxy-3-amino=4=-quinoline carboxylic
acid,.

the original melonamide-isetin condensation oroduct (XVIII) is
believed to be Z-gmino~3~amidc-4=-quinoline carboxylic ncid, because of

the analytical data and observed resctions of %his subsbance. Compound
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