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DECOMPOSITION OF SOME 2-ARYL-4-QUINOLYL
DIAZOMETHYL KETONES AS A ROUTE TO
2-ARYL-4-QUINOLYL ACETIC ACID DERIVATIVES

M. LAZAREVIC and M. JANCEVSKA

2-aryl-quinoline-4-carboxylic acids as the components to begin
with, have been prepared by the use of two methods: Pfitzinger (1) and
Knoevenagel (2) and their melting points have been compared with
values obtained from the literature. The chlorides of these acids may
be converted to corresponding diazomethyl ketones by .interaction with
diazomethane. The silver-oxide catalized decomposition (Wolff’s rearran-
gement) (3) of several 2-aryl-4-quinolyl diazomethyl ketones in slightly
basic media yielded 2-aryl-4-quinolyl-acetic acid derivatives.

Although there exist numerous methods for converting an acid to
ist n2xt higher homolog or to a derivate of the homologous acid, such
as an ester or amide, it is apparent that by the Arndteistert synthesis
(4) can be carried through rapidly, one day usually being sufficient for
the complete synthesis, and it is thus an ideal method when only small
amounts of the final product are desired.

The synthesis, which is applicable to both aliphatic and aromatic
acids, involves the following three operations:

. Formation of acid chlorides

2 Reaction of acid chlorides with diazomethane to yield a dia-
zoketone.

3. Rearrangement of diazoketone with loss of nitrogen, in the
presence of suitable reagents and a catalist.

The discovery that diazoketones can be converted into derivatives
of an acid was made by Wolff and this phase of the synthesis is known
as the Wolff’s rearrangement.
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The use of diazoketones as intermediate reagents for converting an
acid to its next higher homolog has been studied intermitently since
1912, when WoltT found, for example, that the treatment of’ z-diazoa-
cetophenone, CgHz—CO—CHN,, with ethanolic ammonia and silver
oxide gave phenylacetamide, Cy4Hy;—CH,— CONH.,, in good yield.

It occured to us that 2-aryl-quinolyl-4-diazomethyl ketones would
pussess sulficient reactivity to serve as reagents in order to provide a
synthetic route 1o 2-aryl-4-quinolyl-acetic acids and their derivatives
such as esters or amides.

This paper reports the results of thesc studies.

RESULTS

2-aryl-quinolyl-4-carboxylic acids used in these studies are conve-
niently prepared by Pfitzinger reaction (1) from isatin and the corres-
ponding methyl-aryl ketone; acid chlorides were prepared from acid and
thionyl chloride. The esterification of acid chlorides with alcohol, or of
acids wiith ethereal solution of diazomethane was the procedure for the
preparation of numerous esters. The acid chlorides were converted to
2-aryl-quinolyl-4-diazomethyl ketones (aryl == phenyl, 4’~cyclohexylphenyl,
4’-biphenylyl) by treating them with ethereal solution of diazomethane.
A list of these preparations is given in Table I.

The silver-oxide catalized decomposition of these diazomethyl keto-
nes gives the corresponding 2-aryl-quinolyl-4-acetic acid derivatives. For
example, when 2-(4’-cyclohexylphenyl)-quinolyl-4-diazomethyl ketone was
refluxed with anhydrous methanol in the presence of silver oxide for a
few hours and the reaction mixture crystallized, a light yellow solid
remained, which melted at 170—171°C after recrystallization from
methanol (comp. j, Table 1I). Prolonged hydrolysis with concentrated
potassium hydroxid converted this compound to a corresponding 2-(4-
cyclohexylphenyl)-quinolyl-4-acetic acid (comp. 7, Table II). The conver-
sion to an acid amide, 2-(4’-cyclohexylphenyl)-quinolyl-4-acetamide, is
contained in treating a warm solution of corresponding diazomethyl ketone in
dioxane with 289, aqueous solution of ammonia containing a small amount
of silver nitrate, after which the mixture is heated for some time; potas-
sium hydroxide hydrolysis resulted in the formation of 2-(4’-cyclohexyl-
phenyl)-quinolyl-4-acetic acid.
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The other 2-aryl-quinolyl-4-diazomethyl ketones were degraded in
a manner similar to that depicted in Chart [, in order to establish
their identities. The corresponding methyl or ethyl-2-aryl-quinolyl-4-ace-
tates, 2-aryl-quinolyl-4-acetamides or 2-aryl-quinolyl-4-acetic acids werc
not previously reported.

These results suggested that the decomposition of 2-aryl-quinolyl-
4-diazomethyl ketones in methanol, ethanol or concentrated ammonia in the
presence of silver oxide or silver nitrate might render a convenient method
for the preparation of 2-aryl-quinolyl-4-acetic acid derivatives, compounds
which have been of great interest in our investigations as substances
with potential phiziological activity.

An attempt to extend this decomposition to 2-phenyl-quinolyl-4-dia-
zomethyl ketone hydrochloride (m. p. 170—71°) did not give the results
which were expected. It is of interest to note that this diazomethyl
ketone hydrochloride formed exclusively 2-phenyl-quinolyl-4-carboxamide,
not 2-phenyl-quinolyl-4-acetamide, which resulted from the decomposi-
tion in dioxane with 289, aqueous solution of ammonia and a small
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amount of silver nitrate. The amide was also hydrolysed to the corres-
ponding acid, 2-phenyl-quinolyl-4-carboxylic acid (atophane) for iden-
tification.

The 1R-spectra of 2-aryl-quinolyl-4-carboxylic acids, 2-aryl-quinolyl-
4-acetic acids and their esters showed - O stretching vibration fre-
quency at | 700—1 740 ¢m '; absorption, due to C-—O stretching, is
observed in the 1250 ecm ! and bonded O—H stretching absorption in
the region 2 500—2 800 ¢cm'!. All amides show a carbonyl absorption
(amide I band) in the region [ 680— 1700 cm~! and two medium-inten-
sity NH-stretching frequencies corresponding to the asymmetrical and
symmetrical vibration of the hydrogen atoms in the NH,-group occur
near 3 100—3 350 cm!.

EXPERIMENTAL

Preparation of 2-aryl-quinolyl-4-carboxylic acids.— A mixture of 0,1
mole of the methyl-aryl ketone (p-phenylacetophenone, p-cyclohexylace-
tophenone), 0,1 mole of the isatin and 0,3 mole of the potassium hyd-
roxide in the 10 ml of water and 50 m! ethanol was refluxed for 24
hrs, after which the excess of ethanol was removed by distillation and
a dark-red residue was cooled, diluted with water (200 ml), and acidi-
fied with glacial acetic acid. The crude product was filtered from the
mixture, washed with water and dried. Recrystallization from glacial
acetic acid or dioxane yielded pure 2-aryl-quinolyl-4-carboxylic acids.

The acids showed the characteristic infrared C— O absorption in
the form of an intensity band in the range 1710— 1725 cmt, C—O
stretching at or near 1250 cm! and bonded O—H stretching absorp-
tion in the region 2 500—2 700 cm.

Preparation of 2-aryl-quinolyl-4-diazomethyl ketones.— 0,01 mole of
the 2-aryl-4-quinolynoyl chloride was added slowly, stirring it for over
I hr, during which time the flask was cooled in icy water, to an ethe-
real solution of diazomethane obtained from 4g of nitrosomethylurea.
After 1—2 hrs at 0—5° and several hours at room temperature the
crystalline yellow crude diazoketone was colected. Evaporation of ethereal
filtrate yielded only 3—49%, additional product. The melting was in all
casses accompained by decomposition.

Preparation of methyl and ethyl-2-aryl-quinolyl-4-acetates. — A
small amount (0,15—02 g) of a slurry of silver oxide stirred with
5—10 ml anhydrous alcohol for 1 hr was added to a mixture of 0,005
mole corresponding diazoketone in 25— 30 ml anhydrous alcohol (metha-
nol or ethanol) at 60— 65°. The mixture was then refluxed for 2—21/2
hrs, during which time all of the rather insoluble diazoketone went
into the solution. When the decomposition was complete, a small amount
of Norit was added, the mixture was refluxed continually for another
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5 min., filtered and cooled. On cooling, the product crystallized; then
it was collected by suction filtraticn. The solid thus obtainzd was dried and
recrystallized from methanol or ethanol afrer a treatment with a little
Norit.

The IR-spectra of methyl- and ethyl-2-aryl-quinolyl-4-acetates sho-
wed the characteristic C—O absorption in the form of an intensity
band in the range 1740—1 750 ¢m ' uand absorption, due to C—O
stretching at 1200 ¢m 1.

Preparation of 2-aryl-quinolyl-4-acetamides. — A solution of 0,005
mole 2-aryl-quinolyl-4-diazomethyl ketone in 40 ml dioxane was treated
with 20 ml 289, aqueous solution of ammonia and 6—7 ml! 10% aqu-
eous silver nitrate solution at 60 —70°. The mixture was boiled under
reflux for 2—3 hrs. After that the mixture was filtered and cooled.
The crude acetamide was precipitated by the addition of water. Re-
crystallization of the crude product from methanol gave pure 2-aryl-qui-
nolyl-4-acetamides in good yield (909,).

The IR-spectra of 2-aryl-quinolyl-4-acetamides showed a strong
C =0 absorption band (amide I band) in the region of 1 680—1 700
cm! and two medium-intensity NH-stretching frequencies occur near
3100 ecm'! and 3350 ¢m ' In all higher amides the weak band resul-
ting from methylene vibration appeared in the region of 1440 cm-l.

Conversion of 2-aryl-quinolyl-4-acetamides to corresponding acids. —
In a 100 mi round-bottom, one necked copper flask was placed 0,005 mole
of a 2-phenyl-quinolyl-4-acctamide and 50 ml of 10%, alcoholic potassium
hydroxide (for 2-(4’-cyclohexylphenyl-) 400 ml, and 2-(4’-biphenylyl-)
150 ml 10%, alcoholic KOH). The mixture was refluxed until no evo-
lution of ammonia was observed (6—7 hrs), which was followed by
the distillation of the excess of ethanol, addition of water and acidifi-
cation of the mixture. In this manner the 2-aryl-quinolyl-4-acetic
acids listed in Table Il were obtained.

In a similar manner, methyl-2-aryl-quinolyl-4-acetates were conver-
ted to corresponding acids.

The IR-spectra of 2-aryl-quinolyl-4-acetic acids showed C--0
stretching vibration frequency at 1 680— 1740 cm~'; C—O stretching in
the region of 1250 ¢cm' ' and O—H stretching absorption in the region
2600—2 800 cm 1,
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PE3 M ME

IEKOMITO3ULIJA HA HEKOUW 2-APMJI-4-XHHOJINJI JUASOMETHIJIL
KETOHU KAKO TIAT [0 HOEPUBATHU HA 2-APMN-4-XHHOJINJI
OIIETHU KWICEJIMHH

M. AA3APEBHK w M. JAHYEBCKA

2-apUJI-XHHOTHI-4-KapDOHCKITE KHCEIHHH KaKo I0jI03HH KOMIOHEHTH BO obaa
pabora Gea jo0eHU €O ymorpeda HAa JBC METOMM: Pfitzinger (1) u Knoevenagel (2),
2 MUBHATE TOUKH HA TOMelhe Dea CIIOpeASHH CO BPCHOCTUTE Hajieli BO JIHTEpaTyparta.
X0pHIATE Hi OBHe KHUCEJMHH MOZea [Ja OMAAT NPCBEIECHM BO COOIBETHH IHA30MCTH.I
KETOHY TIpU HUBHA peaklHja CcoO CTCPCKN pacTBOP HA [Ua30MCTaH. CpeSpeHNoT OKCHL
KaTaJMTHUKOTO [eKOMIoHupame (Wolff-ono IpecueTyBame) (3) Ha HEKOIKY 2-apuii-
4-XHHOMMI [MA30METMJI KETOHM BO ajKajya CpefuHa peayiTHpa Bo QopMUpame Ha
2-apMJI-XMHOMMI-4-OLeTHH KUCCJIMHU M HEKOU HUBHU JICPUBATH KAKO MCTILI, €T
ecTpH ¥ aMuIn.
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