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wherein X is carboxy, haloformyl,
azidoformyl or activated ester, are
prepared from a starting material 6-
aminoquinoxaline. They are
intermediate compounds in a
synthesis of penicillin derivatives.
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SPECIFICATION
Pyrazinoquinoline Derivatives

The present invention relates to novel pyrazinoquinoline derivatives which are the intermediate
compounds in a synthesis of the penicillin derivatives of the general formula

O
N

CH
\—CONH - CH - CONH —r S 3 5
5 .
) | N_j ECH
- N / 3
o” COOH

R

and pharmaceutically acceptable salts thereof, wherein R is hydrogen or hydroxy, that are described in
detail in the specification of our copending application No. 31428/78 (Serial No. 2,004,877).

According to the present invention, there is provided pyrazinoquinoline derivatives of the general
formula ’

“/‘\N OH

10 N# N\— X

P

Ul 10
N

in which X is carboxy, haloformyl azidoformyl or activated ester.

In one aspect of the invention, there is provided a method of making an acid having the general
formula (1) in which X is carboxy which method comprises condensing 6-aminoquinoxaline having the

formula:
(\N
N_~

15 () 15

NH,

with a methylenemalonate having the formula:

COOR?
R'OCH=C (1
COOR?

in which R and R? are the same or different alkyl containing 1 to 3 carbon atoms to form a compound
having the general formula: ’

2
(%N (;I OOR
N__ C— COOR2
i (V) 20
CH
N/
H
supjec_ting the compound of formula (IV) to a ring closure reaction to form a 4-hydroxy-pyrazino [2,3-]
quinoline-3-carboxylic acid ester having the general formula:
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and thereafter hydrolysing the ester (V) to form the product acid.

Condensation of 6-aminoquinoxaline (lI) with a methylenemalonate (l1l) may be carried out with
heating at 100 to 150°C for 0.5 to 2 hours. Examples of methylenemalonate () are diethyl
ethoxymethylenemalonate dimethyl ethoxymethylenemalonate, diisopropyl
methoxymethylenemalonate, and diethyl methoxymethylenemalonate.

Ring closure of N-(6-quinoxalyl) aminomethylenemalonate (IV) may be carried out in the
presence of an organic solvent such as diphenyl, diphenyl ether or dibutyl phthalate, at a temperature
of 250°C to 300°C.

The compound of the general formula (I) wherein X is carboxy, i.e., 4-hydroxy-pyrazino [2,3-f]
quinoline-3-carboxylic acid may be obtained by hydrolysing a 4-hydroxy-pyrazino 2,3-f quinoline 3-
carboxylic acid ester (V) in the presence of a caustic alkali such as potassium hydroxide or sodium
hydroxide at 25°C to the boiling temperature, in a known manner per se.

The compound of the general formula (I) wherein X is haloformyl (e.g., COC! and COBr),
azidoformyl, and activated ester (e.g., N-hydroxysuccinimide and N-hydroxyphthalimide) may be
prepared by reacting 4-hydroxy-pyrazino [2,3-f] quinaline-3-carboxylic acid with a corresponding
halogenating agent, azide forming agent or ester forming agent in a known manner per se.

Following is a description by way of example only of methods of carrying the invention into effect.

Example 1

A mixture of 6-aminoquinoxaline (19.2g) and diethyl ethoxymethylenemalonate (34.8g) was
heated for an hour at 110°C. After filtration, the crystals thus obtained were crystallized from ethanol
to give diethyl N~(6-quinoxalyi) aminomethylenemalonate (37.59) as pale yellow needles, m.p. 112—
114°C.

Diethyl N-(6-quinoxalyl)aminomethylenemalonate (37.5g) was gradually added to diphenyl ether
{300 ml) at 260—280°C. The resulting mixture was heated for a further hour at the same
temperature. After cooling, the mixture was mixed with n-hexane (500 ml), and filtered off. The
resulting solid was washed with n-hexane and acetone to give ethyl 4-hydroxy-pyrazino [2,3-f]
quinoline-3-carboxylate (28.8g) as colourless powders, m.p. 223—225°C.

A mixture of ethyl 4-hydroxy-pyrazino [2,3-f] quinoline-3-carboxylate (28.8g) and 10% potassium
hydroxide solution (350 ml) was heated under reflux for an hour. The resulting reaction solution was
acidified with a concentrated hydrochloric acid. After filtration, the resulting solid was washed with
water and acetone, and then dried over phosphorus pentoxide to give 4-hydroxy-pyrazino 12,3
quinoline-3-carboxylic acid (23.5g) as pale yellow crystalline powders, m.p. >300°C. Anal. Calcd. for
C,H;N30,4:C, 59.75; H, 2.93; N, 17.42. Found C, 59.40; H, 3.17; N, 17.23.

Example 2

4-hydroxy-pyrazino [2,3-f] quinoline-3-carboxylic acid (2.4 1g) was refluxed with thiony! chloride
(15 ml) for an hour and then concentrated in vacuo. To the residue were added N-hydroxysuccinimide
(1.27g), N,N-dimethylformamide (60 ml) and pyridine {2 ml). The resultant mixture was stirred for 2
hours at room temperature. The solid product was collected, washed with N, N-dimethyiformamide
and acetone, and then dried over phosphorus pentoxide to give N-hydroxysuccinimede ester of 4-
hydroxy-pyrazino [2,3-f] quinoline-3-carboxylic acid (2.34g), m.p. 261-—263°C (decomp.).

Claims
1. A compound having the general formula:

(‘\N OH
N = X X

P

()

N

45 in which Xis carboxy, haloformyl, azidoformyl or activated ester.

2. A compound as claimed in claim 1 wherein the active ester radical is based on N-
hydroxysuccinimide or N-hydroxyphthalimide.

3. 4-hydroxy-pyrazino [2,3-f] quinoline-3-carboxylic acid.

4. A method of making an acid having the general formula claimed in claim 1 in which X is

50 carboxy which method comprises condensing 6-aminoquinoxaline having the formula:
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with a methylenemalonate having the formula:
COOR?
R'OCH=C (1
COOR?

in which R! and R? are the same or different alkyl containing 1 to 3 carbon atoms to form a compound

having the general formula:
2
“/§N CIOOR

CH

N/
H

supjec.ting the compound of formula (1V) to a ring closure reaction to form a 4-hydroxypyrazino [2,3-f]
quinoline-3-carboxylic acid ester having the general formula

(\\

N OH
N ~

and thereafter hydrolysing the ester (V) to form the product acid. 10
5. A method as claimed in claim 4 wherein the methylene malonate is selected from diethyl
ethoxymethylenemalonate, dimethyl ethoxymethylenemalonate,
diisopropylmethoxymethylenemalonate and diethylmethoxymethylenemalonate.
6. A method as claimed in claim 4 or claim 5 wherein the condensation reaction is carried out at
a temperature of 100°C. to 150°C. for 0.5 to 2.0 hours. 15
7. A method as claimed in any one of claims 4 to 6 wherein the ring closure reaction is carried out
in the presence of an organic solvent at a temperature of 250°C. to 300°C.
8. A method as claimed in claim 7 wherein the organic solvent is selected from diphenyl, diphenyl
ether, or dibutyl phthalate.
9. A method as claimed in any one of claims 4 to 8 wherein the hydrolysis is carried out in the 20
presence of a caustic alkali at a temperature of 25°C to boiling temperature.
10. A method as claimed in claim 4 and substantially as described in any one of the specific
examples hereinbefore set forth.
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