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(54) PROCESS FOR PRBPNRING QUIINOXALJNIE.DI·N~DES 

(71) We, CHAS. PFIZBR & Co. 
INC., a corporation organized under 
the laws of the State of Dela­
ware, United States of America, of 235 
East 42nd Street~ New York 17, Sit1ate df 
New York, Unliit'ed S't!aites of .America, dto 

NH 
II 

-NH-C-NH2, -NHR2
, -NH-C-OR3

, 

5 

hereby dedliare tihe invention, for w!hiidh we 
pray t!hait a patent Jlllay be gramed to us, and 
1!he meth!od by whicli it is to be peiifomred, ro 

10 be pa!l1ticula.I'ly descI'1bed in and by tlhe fol~ow­
in>g SUlll:ement: -

This invention relates to a novel synthetic or 
procedure and, more panicularly, to a novel 
method for the preparation of cenain Schiff 

g 

-NH--C---R", -ORS, 

~ 

15 bases derived from 2-formyl-quinoxaline-di-N­
oxides. The compounds prepared by the novel 
subject process are useful as urinary tract 
antiseptics, systemic anti-infeetives, animal 
growth promotants and as agents for the con-

20 trol of chronic respiratory diseases in poultry 
and improvement of feed efficiency in animals. 

wherein R2 is phenyl, benzyl, alkyl or hydroxy- 35 
alkyl, said alkyl group containing up to 4 
carbon atoms, R3 is alkyl, hydroxyalkyl or 
haloalkyl, said alkyl group containing up to 

25 

30 

Accordingly, the present invention discloses 
a process for the preparation of compounds of 
the formula : 

wherein Xis H, halogen (Br, Cl, F), trift.uoro­
methyl, amino, hydroxy, mercapto, alkyl, alkyl­
oxy or alkylsulfonyl, said alkyl groups contain­
ing from 1 to 4 carbon atoms; and R is 

-NH-C-NH2, 
II 
0 

6 carbon atoms, R" is alkyl of up to 4 carbon 
atoms or phenyl and R5 is H or alkyl of up 
to 4 carbon atoms, which comprises reacting 
an acetalquinoxaline-di-N-oxide of the 
formula: 

~ _.........oR1 
I CH 

X~ 'OR1 

~ 'r 
0 

40 

wherein X is as defined above, R1 is alkyl of 45 
up to 4 carbons atoms and wherein the R 1's 
may be bonded to each other and Y is H or 
~OR 1 with at least an equimolar amount 

II 
0 

of an amino derivative having the formula: 

50 
[Price Ss. Od. (25p)) 
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wherein R is as defined above in an inert 
solvent at a temperature of from 30°C. to 
200°C. for a period of up to about 24 hours 
in the presence of at least a catalytic amount 

S of a strong acid and subsequently recovering 
the resulving product. 

When the acetal is formed from ethylene 
glycol, for example, the R1's are bonded to 
each other. 

10 A particularly preferred embodiment of the 
herein described invention concerns the above 
process wherein X and Y are hydrogen. For 
example, an even more specifically desired 
aspect of this process concerns the preparation 

15 of 2-formylquinoxaline-di-N-oxide carbometh­
oxyhydrazone by reacting 2-dimethylacetal­
quinoxaline-di-N-oxide with at least an cqui­
molar amount of methylcarbazate in acetic 
acid at a temperature of about 100°C. in the 

20 presence of a catalytic amount of concentrated 
HCI. The starting materials which are neces­
sary to carry out the process of this invention 
are either commercially available or easily pre­
pared by well known standard organic tech-

25 niques. The reaction is carried out in an inert 
solvent. An inert solvent for purposes of this 
invention contemplates any solvent which 
allows solubilization and is non-reactive to­
ward either the reagents themselves of the pro-

30 ducts. Two preferred types include hydro­
carbon solvents such as benzene, toluene, and 
xylene and alcoholic solvents such as methanol, 
ethanol and derivatives thereof, for example, 
ethyl acetate. However, any solvent possessing 

35 the qualities set forth above will be satis­
factory. The temperature at which the reaction 
is performed may vary from 30°C. to 200°C. 
and for the most part will depend on the 
boiling point of the solvent used since reflux 

40 temperatures are most appropriate. 
Accordingly, the present invention provides 

a process for the preparation of 2-formyl­
quinoxaline-di-N-oxide semicarbazone which 
comprises reacting 2-dimethylacetalquinoxa-

45 line-di-N-oxide with at least an equimolar 
amount of semicarbazide hydrochloride in 
methanol at a temperature of about 50°C. 

Depending upon the panicular product syn­
thesized, the reaction time can vary from a 

50 few minutes to as long as 24 hours. Generally, 
to ensure complete reaction a longer time 
period is preferred. As a necessary ingredient 
of the herein disclosed process, it has been 
found that the presence of a strong acid is to 

55 be included. In many instances, a catalytic 
amount is sufficient, however, there may be an 
occasion where as much as an equimolar 
amount is added. The addition of such acid not 
only serves to accelerate the reaction but also 

60 to improve the yield of product. Since the 
amino derivative shown above can be used 
in the form of an acid addition salt, fur ex­
ample, the hydrochloride, sulfate, acetate, in 
such cases, it may not be necessary to add such 

65 acid catalyst since it will be supplied on dis-

sociation of said acid addition salt. For pur­
poses of this invention the term "strong acid" 
will include any species which allows protona­
tion of the acetal reagent with the ability to 
cause its reversion to the free aldehyde. 70 

With regard to the 2-acetalquinoxaline-di­
N-oxide reagents, it has been stated above that 
their preparation can be effected by many 
suitable means. One such process concerns the 
oxidation of a quinoxaline derivative to the 75 
corresponding quinoxaline-di-N-oxide. A 2-
methyl group can then be oxidized to formyl 
by known methods such as selenium dioxide 
oxidation. 

The 2-acetalquinoxaline-di-N-oxide reagent 80 
can also be substituted in the benzene ring by 
any number of simple substituents usually 
found on aromatic rings such as amino, hy­
droxy, mercapto, alkyl, alkyloxy and alkylsul­
fonyl wherein said alkyl groups may contain 85 
from 1 to 4 carbon atoms. Thus, 2-acetalquin­
oxaline-di-N-oxide or a substituted 2-acetal­
quinoxaline-di-N-oxide may be employed in 
the process of the present invention. Insofar 
as the acetal moiety is concerned, this is ob- 90 
tained using the well known reaction between 
an aldehyde and an alcohol in proper propor­
tions. It is found that any dialkylacetal will be 
suitable for the process of this invention, how­
ever, it is preferred to use a dialkylacetal 95 
wherein said alkyl portion contains from 1 to 4 
carbon atoms. It is also a part of this inven-
tion to utilize as starting reagent a 2-acetal­
quinoxaline-di-N-oxide having substituted in 
the 3-position an alkyloxycarbonyl radical. 100 
The alkyl ester portion may contain from 1 
to 4 carbon atoms. Mechanistically, during the 
reaction hydrolysis, subsequent decarboxylation 
occurs to provide the desired product. 

The second reagent is referred to as the 105 
amino derivative having the formula R-NH2 • 

Most if not all of these reagents are com­
mercially available. Moreover, as indicated 
above, many exist for stability purposes in 
the form of acid addition salts. 110 

The products are crystalline substances for 
the most part which precipitate from the re­
action mixture. They are collected by suitable 
means and dried. 

The compounds prepared by the process of 115 
this invention exhibit activity as urinary tract 
and systemic anti-infectives in animals, in­
cluding man, against a wide variety of micro­
organisms including Gram-positive and Gram­
negative bacteria. They are especially valuable 120 
against Gram-negative infections both in vitro 
and in vivo. 

Further, the addition of a low level of one 
or more of the herein described Schiff bases 
to the diet of animals, both ruminant and non- 125 
ruminant, such tllat these animals receive the 
product over an extended period of time, at a 
level of from 1 mg./kg. to 100 mg./kg. of 
body weight per day, especially over a major 
portion of their active growth period, results 130 
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in an acceleration of the rate of growth and 
improved feed efficiency. Included in these two 
classes of animals are poultry (chickens, ducks, 
turkeys), cattle, sheep, dogs, cats, swine, rats, 

S mice, horses, goats, mules, rabbits and mink. 
The beneficial effects in growth rate and feed 
efficiency are over and above what is normally 
obtained with complete nutritious diets con­
taining all the nutrients, vitamins, minerals and 

l 0 other factors known to be required for the 
maximum healthy growth of such animals. The 
animals thus attain market size sooner and on 
less feed. 

~hese feed compositions have been found to 
15 be particularly valuable and outstanding in the 

case of such animals as poultry, rats, hogs, 
swine, lambs and cattle. In some instances 
the degree of response may vary with respect 
to the sex of the animals. The products may, 

20 of course, be administered in one component 
of the feed or they may be blended uniformly 
throughout a mixed feed; alternatively as noted 
above, they may be administered in an equi­
valent amount via rhe animal's water ration. It 

2S should be noted that a variety of feed com­
ponents may be of use in the nutritionally 
balanced feeds. 

ExAMPLE I 
2 - Formylquinoxaline - di - N - oxide Carbo-

30 methoxyhydrazone 
To a solution containing 2-formylquinoxa­

line-di-N-oxide dimethylacetal (11.8 g., 0.05 
M), methylcarbazate (5.0 g., 0.056 M) and 
acetic acid (140 ml.) is added cone. HCl (4.0 

35 ml). The resulting mixture is heated on a 
steam bath for approximately 20-30 minutes 
whereupon the mixture is allowed to stir at 
room temperature for about 24 hours. The 
solid material which precipitates is filtered 

40 and dried to provide a crystalline product hav­
ing a m.p. 244.5-245°C. 

Quinoxaline-di-N-oxide Reagent 

6-Methoxy-2-Formylquinoxaline-di-N­
oxide dirnethylacetal 

6-Butyl-2-Formylquinoxaline-di-N­
oxide dimethylacetal 

6-Bromo-2-Formylquinoxaline-di-N­
oxide dimethylacetal 

6-Ethoxy-2-Formylquinoxaline-di-N­
oxide dimethylacetal 

5-Methyl-2-Formylquinoxaline-di-N­
oxide dimethylacetal 

7-Trifiuoromethyl-2-Formylquinoxaline­
di-N-oxide dimethylacetal 

1ExAMPLE II 
The procedure of 'Example I is repeated 

wherein the following solvents are used at their 
reflux temperatures instead of acetic acid with 45 
comparable results: 

Methanol 
Ethanol 
Ethyl acetate 
Toluene SO 
Xylene 

·ExAMPLE III 
The procedure of Example I is repeated 

wherein the following acids are used in lieu 
of HCl in equivalent amounts with comparable 55 
results: 

HBr 
HI 
H2S04 

H 3P04 

EXAMPLE IV 
The procedure of Example I is repeated 

wherein the following acetals are used in place 

60 

of 2-formylquinoxaline-di-N-oxide dimethyl­
acetal in stoichiometric equivalent amounts to 65 
provide good yields of product, i.e., 2-formyl­
quinoxaline - di - N - oxide carbomethoxy­
hydrazone: 
2 - Formylquinoxaline - di - N - oxide di-

ethylacetal 70 
2 - Formylquinoxaline - di - N - oxide di­

propylacetal 
2 - Formylquinoxaline - di - N - oxide di­

butylacetal 
•ExAMPLE V 75 

The procedure of Example I is repeated 
wherein stoichiometric equivalent amounts of 
the quinoxaline-di-N-oxide reagents shown be-
low are used in place of 2-formyl-quinoxaline­
di-N-oxide dimethylacetal to provide the pro- 80 
ducts indicated in good yields: 

Product 

6-Methoxy-2-Formylquinoxaline-di­
N-oxide carbomethoxyhydrazone 

6-Butyl-2-Formylquinoxaline-di-N­
oxide carbomethoxyhydrazone 

6-Bromo-2-Formylquinoxaline-di-N­
oxide carbomethoxyhydrazone 

6-Ethoxy-2-Formylquinoxaline-di­
N-oxide carbomethoxyhydrazone 

5-Methyl-2-Formylquinoxaline-di­
N-oxide carbomethoxyhydrazone 

7-Trifiuoromethyl-2-Formylquinoxaline­
di-N-oxide carbomethoxyhydrazone 
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1F.ixAMPLE VI 
The same product produced by the pro­

cedure of Example I is obtained in the fol­
lowing manner. To a solution containing 3 -

5 ethoxycarbonyl - 2 - formylquinoxaline - di -
N - oxide dimethylacetal (0.3 g., 0.00089 M) 
and cone. HQ (5.0 ml.) is added methyl­
carbazate (0.15 g., 0.0017 M) dissolved in 15 
ml. of methanol. The resulting mixture is 

10 allowed to stir at room temperature for about 
4 hours. After this time period, tht solid mat­
erial which precipitates is filtered and dried 
to provide a good yield of crystalline product. 

E'xAMPLE VII 
15 The procedure of Example VI is repeated 

wherein the following 3-alkoxycarbonyl deriva­
tives are used, in stoichiometric equivalent 
amounts, in place of 3 - ethoxy - carbonyl - 2 -
fonnylquinoxaline - di - N - oxide dimethyl-

20 acetal with comparable results: 
3 - Methoxycarbonyl - 2 - formylquinoxaline -

di - N - oxide dimethylacetal 
3 - Propoxycarbonyl - 2 - formylquinoxaline -

di - N - oxide dimethylacetal 
25 3 - Butoxycarbonyl - 2 - formylquinoxaline -

di - N - oxide dimethylacetal 

E.xAMPLE VIII 
The procedure of Example I is repeated 

wherein the compounds listed hereinbelow are 
30 prepared using a stoichiometric equivalent 

amount of the amino derivative, i.e. R-NH2 
instead of methylcarbazate with comparable 
results: 

35 R 

-NHCOOCH(CH3)CH20H 
-OH 
-NH-COCHa 
-NHCH., 

40 -NHCOOC2H5 

NHCOOC.H, 
NHCOOC6H13 

NHCOO-t-C4H, 

R 

NH Cu~ 45 
NHC,H7 

NHGH2CH20H 
NH-i-CsH7 

NH(CH2)4 0H 
OCH3 50 
OC.,H. 
0-i-C.H, 
OC2H5 
NHCOOCH2CH20H 
NHCOO(CH2).0H 55 
1-[ 4-'GB-hydroxyethyl)piperazine] 
NHCONH2 
NHCSNH2 
NHC(NH)NH2 
3-(2-oxazolidonyl) 60 

1ExAMPLE IX 
2 - Formylquinoxaline - di - N - Oxide Semi­

carbazone 
The procedure of Example I is repeated 

wherein a stoichiometric equivalent amount of 65 
semicarbazide hydrochloride is used in place 
of mcthylcarbazate with comparable results. 
No cone. HCl is added since the semicarb­
azide is in the fonn of the hydrochloride salt. 

·ExAMPLE X 70 
The efficacy of several of the herein de­

scribed quinoxaline-di-N-oxides in improving 
broiler chick and turkey poult performance is 
summarized in the following table. Supple­
mentation of the rations with said compounds 75 
at various levels brought about economically 
significant gains in growth and feed efficiency. 

The experimental birds and dietary treat­
ments are assigned pens in accordance to 
randomized block designs. Each observation 80 
reported is an average of 6 pen replications, 
each pen containing 10 birds. The experiments 
are conducted in battery brooders for from 1 
to 28 days of bird age. Controls are run using, 
of course, unsupplemented rations. For con- 85 
venience in reporting results the per cent 
change in the weight, feed efficiency and feed 
consumption over the corresponding values for 
the controls are reported. In each case, the 
control is assigned a value of 100%. An in- 90 
crease in performance for a given compound 
is then represented by a + value; e.g. + 6.3 % 
weight gain indicates an increase in weight 
amounting to 106.3% relative to 100% for the 
controls. 95 
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Per Cent Above or Below Controls 
Supplemen-

Quinoxaline-di-N- tation, Feed Feed 
Oxide g./ton Weight Efficiency Constimption Birds 

2-formyl-carbo- 20 +3.3 +1.9 Chicles 

methoxyhydrazone 20 +12.2 +7.1 Poul ts 

10 +2.3 +1.9 Chicks 

10 +11.6 +6.4 Poul ts 

5 

10 

WHAT WE CLAIM IS: -
1. A process for the preparation of Schiff 

base compounds of the formula : 

0 

~CH=N-R 

! 
0 

wherein X is H, halogen (Br, Cl, F), trifluoro­
methyl, amino, hydroxy, mercapto, alkyl, alkyl­
oxy or alkylsulfonyl, said alkyl groups contain­
ing from 1 to 4 carbon atoms; and R is 

-NH-C-NH2, 
II 
0 

NH 
II 

-NH--C-'NH2 

M 

__.NH-C-NH2, -NHR2
, -NH-C-OR3

, 

II 
0 

~-~ .... ···· 

or 

-NH-r-R', -OR', b 
0 

15 wherein R2 is phenyl, benzyl, alkyl or hydrox:y­
alkyl, said alkyl group containing up to 4 
carbon atoms, R3 is alkyl, hydroxyalkyl or 
haloalkyl, said alkyl group containing up to 
6 carbon atoms, R' is alkyl of up to 4 carbon 

20 atoms or phenyl and R5 is H or alkyl of up 
to 4 carbon atoms, which comprises reacting 
an acetalquinoxaline-di-N-oxide Qf the 
formula; 

wherein X is as defined above, R1 is alkyl of 25 
up to 4 carbon atoms and wherein one R1 

may be bonded to the other R1 and Y is Hor 
0 
II 

-C-OR1 with at least an equimolar amount 
of an amino derivative having the formula: 

wherein R is as defined above in an inert 
solvent at a temperature of from 30°C. to 
200°C. for a period of up to about 24 hours 
in the presence of at least a catalytic amount 

30 

of a strong acid and subsequently recovering 35 
the resulring product. 

2. A process as claimed in claim 1 wherein 
X and Y are H. 

3. A process as claimed in claim 2 for the 
preparation of 2-formylquinoxaline-di-N-oxide 40 
carbomethoxyhydrazone which comprises re­
acting 2-dimethylacetalauinoxaline-di-N-oxide 
with at least an equimolar amount of methyl­
carbazate in acetic acid at a temperature of 
about 100°C. in the presence of a catalytic 45 
amount of cone. hydrochloric acid. 

4. A process as claimed in claim 2 for the 
preparation of 2-formylquinoxaline-di-N-oxide 
semicarbazone which comprises reactin!!'. 2-di­
methylacetalauinoxaline-di-N-oxide with at 50 
least an eauimolar amount of semkarbazide 
hvdrochloride in methanol at a temperature of 
about 50°C. 

5. A process for preparin!!'. Schiff bases as 
defined in claim 1 substantiallv as described. 55 

6. Schiff bases as defined in claim 1 when-
ever prepared by the process ~ubstantially as 
described. · 
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Per Cent Above or Below Controls 
Supplemen-

Quinoxaline-di-N- tation, Feed Feed 
Oxide g./ton Weight Efficiency Consumption Birds 

2-formyl-carbo- 20 +3.3 +I.9 Chicks 

methoxyhydrazone 20 +12.2 +7.1 Poul ts 

10 +2.3 +I.9 Chicks 

10 +11.6 +6.4 Poul ts 

5 

10 

WHAT WE CLAIM IS:-
1. A process for the preparation of Schiff 

base compounds of the formula : 

wherein X is H, halogen (Br, Cl, F), trifiuoro­
methyl, amino, hydroxy, mercapto, alkyl, alkyl­
oxy or alkylsulfonyl, said alkyl groups contain­
ing from 1 to 4 carbon atoms; and R is 

....... 

or 

-NH-C-NH2, 
II 
0 

-NH-C--iNH2 
II s 

-NH--r-R·, -OR', D 
0 

15 wherein R2 is phenyl, benzyl, alkyl or hydrox.y­
alkyl, said alkyl group containing up to 4 
carbon atoms, R3 is alkyl, hydroxyalkyl or 
haloalkyl, said alkyl group containing up to 
6 carbon atoms, R"' is alkyl of up to 4 carbon 

20 atoms or phenyl and R5 is H or alkyl of up 
to 4 carbon atoms, which comprises reacting 
an acetalquinoxaline-di-N-oxide of the 
formula; 

wherein X is as defined above, R1 is alkyl of 25 
up to 4 carbon atoms and wherein one R1 

may be bonded to the other R1 and Y is Hor 
0 
II 

-C-OR1 with at least an equimolar amount 
of an amino derivative having the formula: 

wherein R is as defined above in an inert 
solvent at a temperature of from 30°C. to 
200°C. for a period of up to about 24 hours 
in the presence of at least a catalytic amount 

30 

of a strong acid and subsequently recovering 35 
the resulting product. 

2. A process as claimed in claim 1 wherein 
X and Y are H. 

3. A process as claimed in claim 2 for the 
preparation of 2-formylquinoxaline-di-N-oxide 40 
carbomethoxyhydrazone which comprises re­
acting 2-dimethylacetalouinoxaline-di-N-oxide 
with at least an equimolar amount of methyl­
carbazate in acetic acid at a temperature of 
about 100°C. in the presence of a catalytic 45 
amount of cone. hydrochloric acid. 

4. A process as· claimed in claim 2 for the 
preparation of 2-formylquinoxaline-di-N-oxide 
semicarbazone which comprises reactin~ 2-di­
methylacetalauinoxaline-di-N-oxide with at 50 
least an equimolar amount of semkarbazide 
hvdrochloride in methanol at a temperature of 
about 50°C. 

5. A process for preparing Schiff bases as 
defined in claim 1 substantially as described. 55 

6. Schiff bases as defined in claim 1 when-
ever prepared by the process substantially as 
described. · 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\\\I\ 
* t L M S 



'Z} .. 
6 1,202,770 

STEVENS, HiBWLETI & PERKINS, 
Chartered Patent Agents, 

Reference has been directed in pursuance 
of Section 9, Sub-Section (1) of the Patents 
Act, 1949, to patent No. 1,058,047. 5, Quality Court, 

Chancery Lane, 
London, W.C.2. 

Printed for Her Majesty's Stationery Office by the Courier Press, Leamington Spa, 1970. 
Published by the Patent Office, 25 Southampton Buildings, London, . WC2A IA Y, from 

which copies may be obtained. 

l \11\11111\1\\ 11111111\l ll Ill\ 
* C L M S * 

6 


