CONTRIBUTION TO THE “CHEWISTRY
OF
PHENYL GLUTARIC ACITDS

==00000=~-

By Mary L. Fossler,

The University of Nebraska.
Lincodn , May 30, 1898.



UMI Number; EP32538

INFORMATION TO USERS

The quality of this reproduction is dependent upon the quality of the cop)
submitted. Broken or indistinct print, colored or poor quality illustrations
and photographs, print bleed-through, substandard margins, and improp
alignment can adversely affect reproduction.

In the unlikely event that the author did not send a complete manuscript
and there are missing pages, these will be noted. Also, if unauthorized

copyright material had to be removed, a note will indicate the deletion.

®

UMI

UMI Microform EP32538
Copyright 2011 by ProQuest LLC
All rights reserved. This microform edition is protected against
unauthorized copying under Title 17, United States Code.

ProQuest LLC
789 East Eisenhower Parkway
P.O. Box 1346
Ann Arbor, Ml 48106-1346



M'Cf/—é}l

IXI.

-CONTENT S-

e
«
v

b 59, 239 asas -
D338 el S
) 5 35735 50 59 200 Pe 0 0 e
3 32322 U e e gt 5
bs 5 %0 6s20 w%%a I >
E S, suvdudave, o e .
o] AR SRR ISR A VI S S
R 32335 995 30” w 2 70,55 a2
2 3 220 .;J"a.poa-l,aaa “ oo
-00 O A S %eoau 5wl s wa 9, uy
I S T L
0 P L R
R )
S5l TG,
t Yoo 09”3 La R

Introducvtion.
1. Aliphatic Glutaric Acids.

2. Aromatic Glutaric Acids,

Experimental Paruv.
1l Salts of Phenyl Glutaric Acid.
2 a-Melhyl-b-Phenyl Glutaric Acid.
3. Attempts to form a-Ethyl-b-Phenyl Glu-

taric Acid.
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Although succinic and
glutaric acids have been before the chemical world as a
study for some time, presenting an open field of many pos-
sibilities, it is only within the last few years thal the
alkyl derivatives of these acids have become of special
interest to investigators. While the knowledge of the
aliphatic alkyl succinic and glutaric acids has been ma-
terially increased of late by Auwers, Perkin, and others,
the corresponding aromatic compounds have been but slight-

ly investigated.
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Ordinary glutaric acid was first obtained from

am ine glutaric acid, which is one of the products formed
by the decomposition of albumenoids. Afterwards, glutar-
ic acid was found in wool-sweat and in beet juice, The
constitution of glutaric acid and its derivatives is clear-
ly established by the following synthetic reactions:

1st,.- Teimethylene bromide, treated with potassium cyan-
ide, gives trimethylene cyanide; this on hydralizing
yields glutaric acid.

Br CH,- CH,-CH,Br—Cn(CH,- CH,- CH, ) Cn —CooH-CH-CH, ~
CH,~ CooH.

2d. Sodium acetlo acelic ester reacis with B Iodopro-
pionic ester forming acetyl glutaric ester, from which glu-
taric acid is readily obtrained.

3d. Form ald.ehyde condenses with ms] snic ester forme
ing methyle.e dimajonic ester. This ester may also be
formed by the action of methylene iodide on sodium malonic

ester; the latter reaction gives the betier yield. The re-
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actions involved may be expressed as follows:

- CooR CH=-( COOR),
CH,0 + CH,~- CooR = !

CH,- CooR CH, +H, O

- CooR '
CH-( COOR),

CH -(COOR}), + 2Nal
CHNa( COOR), '
P = CH;
CHI, CHNa( COOR), '

CH - (COORﬁf

The methylene dimalonic ester on hydralizing in acid so-
lution, loses carbonic anhydride and forms glutaric acid.
Glutaric acid is very soluble in water out of which
it crystallizes in glossy prisms, melting at 97.5 If
heated sharply it distills at about 290° unchanged; {ipon
slow distillation a mixture of the acid and the anhydride
is obtained. 0f the saltis of glutaric acid, the zinc
salt is the most characteristic, It is difficultly solu-
ble in cold water{lpti. to 102- at 18 ), less soluble in
hot water,aphenomenon quite frequently observed with the

salts of the higher dicarboxylic acids; thus when =z sat-



urated cold solution is heated, a precipitate of rectang-
ular tablets with reentering angles is formed.

Among the more important general derivatives of
glugaric acid may be mentioned the following: dimethyl glu-
terate- B.P. 236.,5- 237> Sp.gr. at 20 - 1,024; the anhy-
dride M.P. 56 - 57 - B.P. with partial decomptsition, 286°-
288°; the nitril (trimethylene cyanide) Sp.gr. at 11" - 0996
B.P. 142° at pressure of 10 m.m. 276 al normal pressure

( CH,- CO. )
with decomposition; the imide( CH, NH ) bright

( CH,-CO” )
glistening tablets- M.P. 154.5°.
This imide is of special interest since it may be formed

by the oxidation of Piperidin with peroxide of hydrogen.

Reaction as hereindicated:

_CH, - CH_ ~CH,= CO__
CH, NH —_— CH, NH
NCH,- cH/ \CH, - €O~

piperidin glutaric imide

The homologues of glutaric acid are principally obtained

by the following reactions: 1lst, condensation of aldehydes
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with malonic acid or ester leads to B-monalkyl-glu-~
taric acid.

2d. The action of B-Iodopropio nmic ester on alkyl aceto
acetic ester leads to a mon-alkyl-glutaric acid.

3d. The action of methylene iodide on the sodium com-
pound of a-cyan fatity acid esters- leads to symetric - di
alkyl- glutaric acids.

4th., The addition of a substituted malonic ester to
an unsaturated ester leads to A-B-Alkyl-glutaric acids.-

For example:

CH,~ CH €00C, Hy __COOR
)+ _CHR = CH,- CH - CR
GH,- CO- CH N& CO00C, H, y “~COOR

CH-CO - CHNa

CH,-- CH - CR + BH,0 = 5C,H 0+ CO,+CH,~ CH-CHCOOH
T COOR COOH-CHR.
c. H,- CO - CH

2

Finally the formation of homologues of glutaric

acid through reactionswhibh might be expected to 1ead?the



homologues of succinic acid is interesting.

In the entire group through the variety of struc-
tures possible there are many occasions for isomers - espec-
ially those corresponding to the symmetrical stereo-isomers
of the di-alkyl succinic acids .

The di-methyl glutaric acid (COOH - CH- CH,- CH -

CH, CH,
CO0H) exists in two modifications, one easily soluble
with a low melting point, the other difficultly soluble
with a higher melting point. The "Umwandlungs" conditions
are just the opposite as to what they are in the succinic
acid series; the difficultly soluble acid is converted
into the easily soluble one, by heating with hydrochloric
acid to 200°. Both acids yield the same anhydride, from
which upon hydralizing, the difficultly soluble one is
obtained.

As to the power of conducting electriciiy, the

homologuecs of glutaric acid excel glutaric acid itself;

an exception to this is trimethyl : glutaric acid, whose

dissociation constant is smaller than the same for glu-
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taric acid. Perhaps the constitution of the acid is not
yet correctly estiablished.

The alkyl homologues which have been studied in
regard to their melting points, dissociation constantis
and as to their anhydrides, are - A-methyl, B-methyl,
B-ethyl, B-Propyl, and B-butyl glutaric acids.

The study of the non-alkyl derivatives of glutaric
acid has been confined principally to the B-derivatives,
as until quite recently, only one A-derivative, (a-methyl
glutaric acid) was known. The principal aliphatic B-deriv-
ative that had been made and studied previous to 1896 are
B-methyl, B-ethyl, B-isopropyl, and B-isobutyl glutaric
acid. Of these B-methyl glutaric acid was first made by
Kommenos by warming for several days a mixture of 100 grms.
malonic acid, 88 grms, par-aldehyde and 100 grms, of
ecetic anhydride upon the water bath, The reaction goes

as follows: -



.

GH - (COOH),
(1) 2CH({COOH), +CH,CHO - H.0 a CH,~ CH

CH( COOH ),
CH( COOH), CH, COOH
] ]
(2) CH - CH ~2€0, = CH,- CH
CH( COOH ), CH, COOH

It is interesting to note that in the synthesls of aromat-
ic glutaric acids a condensation analogous to that of
Komnenos does not take place. On the other hand, cinnamic
eéster deports itself in a manner similar to crotonic es-
ter, which was used in preparing B-methyl glutaric acid,
by Auwers(l), Ké8bner, and Neybrburg in the following man-
ner. The crotonic ester (C,H;COOR) was condensed with
sodium malonic ester, gave A-methyl-propane tricarboxylic

ester- ( CH,COOR )
( ' )
(CH,- CH )
{ !/COOR )
( CH )
\C

OOR
(1) Ber .xxiv. 2888



