
PATENT SPECIFICATION   (11) 1459 561 (21) Application No. 1 49/74    (22)
Filed 6 March 1974 (31) Convention ApplicationNo. 338906   (32) Filed March
1973 in (19) (33) United States of America (US) (44) Complete Specification
published 22 Dec. 1976 (51) INT CL[err] CO7D 241/42 (52) Index  at
acceptance C2C  1628 213 247 250 252 25Y 30Y 327 334 366 368 657 742 ME
(71)   We, PFIZER INC., a Corporation  chlorobenzoic acid and said solvent
is chloro- organized under the laws of the State of  form.        -
Delaware, United States of America, of 235    In both of the above
embodiments the re-  55 East 42nd  Street, New York, State of New   action
temperature is preferably maintained 5.  York, United States of America, do
hereby  at less than 50[err]C declare the invention, for which we pray
The new reaction of the present invention that a Patent may be granted to
us, and the  is carried out in a reaction-inert solvent  An method by which
it is to be performed, to be  inert solvent for pu s of this invention  60
particularly described in and by the follow-  contemplates any solvent
which  allows solu- lo  ing statement:-
bilization of the reactants and  is free of This invention relates to a
novel synthetic  adverse effect on the reagents and products procedure and
more particularly to a novel  under the conditions employed   Two pre-
method for the prpearationof methyl 3 - (2 -  ferred types include organic
acids, such as  65 quinoxalinylmetylene)carbazate  [err] - di-  acetic
acid, and halogenated solvents, such 15  oxide. The  compound prepared by
the novel  as chloroform  and methylene chloride. In subject process is
well known as a urinary  some cases water may be employed. However, tract
antiseptic,  systemic  anti-infective,  any solvent possessing the
qualities set forth animal growth promotant as an agent for the  above will
be satisfactory. The temperature  70 control of chronic respiratory
diseases in  at  which the reaction is performed may vary 20  poultry and
impovement of feed efficiency  from 30[err]C. to 100[err]C and for the most
prt in animals. (Australian  Vet. j. 48, No. 10 579,  the optimum
temperature will vary  with the (1972) and Rec. Med Vet; ecole alfort 148
choice of oxidizing agent Depending upon No. 3 365-73  (1872)).
the particuar oxidizing agent and tempera-  75 Accordingly the present
invention discloses  ture, the reaction time can vary from a few 25  a
process for the preparation of methyl 3 -  minutes to as long as 24 hours.
Generally, to (2 - quinoxalinyl - methylene)carbazate [err]-  ensure
complete reaction the relatively long dioxide which comprises contacting
metyl  time periods are preferred. Optimum reaction 3 - (2 -
quinoxalinylmethylene) carbazate with  conditions are readily determined by
experi-  80 at least 2 equivalents of oxidizing agent in a  ment. 30
reaction  inert solvent   at a temperature  of    The proportion of
oxidizing agent relative to from 20[err]C. up  100[err]C. until the
reaction is  the starting carbazate may vary widely but substantially
complete, said oxidizing agent  for efficient conversion at least about two
being peracetic   acid, perbenzoic  acid,  equivalents of oxidizing agent
per mole of  85 chloroperbenzoic acid, perphthalic acid,  per-  carbazate
are preferred. 35  formic acid, trifluoroperacetic acid or hydro-    The
product is a crystalline substance which gen peroxide, and recovery of the
product In  precipitates from the reaction mixture. It is the case of
hydrogen peroxide a catalyst is  collected by suitable means and dried.
usually employed. Suitable cataysts are tung-  The valuable product of
this  invention ex-  go stic acid, sodium tungstate, sodium vanadate,
hibits activity  as urinary  tract  systemic 40  sodium molybdate,
potassium tungstate potas-  anti-infective in  animals, including  man,
sium  molybdate, vanadium  pentaoxide, zir-  against a wide variety of
microorganisms in- conium dioxide, tungsten trioxide or molyb-  cluding
Gram-positive  and  Gram-negative denum trioxide.
bacteria. It is especially valuable against Gram-  95 A particularly
preferred embodiment of the  negative infection both in vitro and in vipo. 



45  herein described invention concerns the above    Further, the addition
of a low level of the process wherein said oxidizing agent is per-  herein
described Schiff base to the diet of acetic acid and said solvent is acetic
acid,  animals, both ruminant and non-ruminant, since both the reagent and
solvent are in-  such that these animals receive the product 100 expensive.
over an extended period of time, at a level 50    A  second preferred
embodiment of the  of from 0.04 mg./kg. to 10 mg./kg. of body herein
described invention concerns the above  weight per day, especially over a
major process wherein said oxidizing agent is m-  portion of their active
growth period, results    2
1,459,561                                      2 in an acceleration of the
rate of growth and             EXAMPLE II improved feed efficiency.
Included in these    To a solution of methyl 3- (2 -  quinoxa- two classes
of animals are poultry  (chickens,  linylmethylene)carbazate  (46 g.   0.20
mole)  55 ducks, turkeys), cattle, sheep, dogs, cats,  in chloroform  (300
ml. is added a solution of 5   swine, rats, mice, horses, goats,  mules,
rabbits  85% m-chloroperbenzoic acid (82 g. 0.40 and mink. The beneficial
effects in growth  mole) in chloroform (300 ml.). The reaction rate and
feed efficiency are over and above  temperature is maintained below
50[err]C. by what is normally obtained with complete  adjusting the rate of
addition and using ex- 60 nutritious diets containing all the nutrients,
ternal cooing. 10  vitamins, minerals and other factors known -to be
required for the maximum healthy growth    After stirring 24 hours, the
mixture is of  such animals. The animals thus attain
with excess market 'size sooner and on less feed.      aqueous sodium
bicarbonate to remove m- These feed compositions have been found
chlorobenzoic acid.  The  slurry is filtered  65 15  to be particularly
valuable and outstanding  and the solid washed with water and dried in the
case of such animals as poultry, rats,  to give methyl 3- (2-
quinoxalinylmethylene)- hogs, swine, lambs and cattle    In  some in
carbazate [err]-dioxide  as a diocrystalline solid. stances the degree of
response may vary with respect to the.sex of the animals. The pro   -
EXAMPLE III 20  ducts may, of course, be administered in       A mixture of
methyl 3 - ( 2- quinoxalinyl-  70 component of  the feed  or they may be
methylene)carbezate  (23.0  g., 01   mole), blended uniformly throughout a
- mixed feed;  tugestic acid(2.5 g.) and 30 ml. of t-butanol alternatively
as noted above, they may be ad-  heated to 60 65 An aqueous solution
ministered in an  equivalent amount via the  of 30% hydrogenperoxide (30
ml) is added 25  animal's water ration. It should be noted tha  over
several minutes. After 2.5 hous, the  75 a variety of feed components may
be of use  mixture is  cooled  and is  then  diluted with in the
nutritionally balanced feeds.       200 ml. of water. The crystalline
methyl 3 - (2 - quinoxalinylmethylene)carbazate  [err]- A solution  of 14.0
g. (0.0886  mole  of 2-    dried. 30  quinoxalinecarboxalehyde  (prepared
by  the methodof Landquist and Silk J. Chem. Soc. 1956, 2052), 100 ml. of
ethanol and 14.0 g.    WHAT WE CLAIM  IS:- (0.156 mole) of methylcarbazate
is heated to    1. A process for the preparation of methyl refkux on a
steam bath and is then allowed   3- (2  - quinoxalinylmethylene)carbazate
35  to stand at room temperature overnight The  [err] dioxide  which
comprises   contacting product, methyl 3 - (2 - quinoxalinylmethy-  methyl
.3. - (2 - quinoxalinylmethylene) carba-  85 lenecarbazate, crystallizes;
yield 14.0 g (69%);  zate with   at least 2 equivalentsof oxidiing m.p.
242-244[err].                           agent in  are reaction-inert
solvent at  a tesm- perature offrom 20[err] C up to 100[err]C. until
EXAMPLE I                    the reaction is substantially complete, said
40     To a solution of methyl 3 -(2-quinoxa-  oxidizing agent being
peraceticid, perben-  90 



linylmethylene)carbazate  (46 g,. 0.20 mole)  zoic acid,  m-chloperbenzoic
acid,  per- in glacial  acetic acid (200 ml.) is added, in  phthalic acid,,
performic acid, trifluoroper- a ,dropwise manner, 40%  peracetic acid (76
acetic acid or hydrogen peroxide. g., 0.40 mole) with the rate of addition
such    2. The process of claim  1, wherein said 45  to maintain the
temperature below  about  oxidizing agent is peracetic acid and said  sol-
95 50C       vent is acetic acid. The reaction mixture is allowed to stand
for 12  hours and then diluted  with water. The    The   he process of
claim 1, wherein said solid which precipitates is collect, washed
oxidizing agent is  m-chlorobenzoic acid  and 50   with water and dried to
give  crystalline  said solvent is chloroform. methyl 3 -..(2 -
quinoxalinylmethylene)car-    4. The process of claim -1,  wherein said
100 bazate [err]-dioxide.                     oxidizing agent is 30%
hydrogen peroxide    * C  L  M   S * 2
1,459,561                                     2 in an acceleration of the
rate of growth and           EXAMPLE II improved feed efficiency. Included
in these    To a solution of methyl 3 - (2 - quinoxa- two classes of
animals are poultry (chickens,  linylmethylene)carbazate (46 g.  0.20 mole)
55 ducks, turkeys), cattle, sheep, dogs, cats,  in choroform (300 ml. is
added a solution of 5  swine, rats, mice, horses, goats, mules, rabbits
85% m- chloroperbenzoic acid (82 g., 0.40 and mink; The beneficial effects
in growth  mole) in chloroform (300 ml.). The reaction rate and feed
efficiency are over and above  temperature is maintained below 50[err]C. by
what is normally obtained with complete  adjusting the rate of addition and
using ex- 60 nutritious diets containing all the nutrients,  ternal
cooling. 10  vitamins, minerals and other factors known to be required for
the maximum healthy growth    After stirring 24 hours, the mixture is of
such animals. The animals thus attain  filtered and the solid slurried with
excess market size sooner and on less feed.     aqueous sodium bicarbonate
to remove m- These feed compositions have been found  chlorobenzoic acid.
The slurry is filtered  65 15  to be particularly valuable and outstanding
and the solid washed with water and dried in the case of such animals as
poultry rats, to give methyl 3 - (2 - quinoxalinylmethylene)- hogs, swine,
lambs and cattle In some in-  carbazate [err]-dioxide as a crystalline
solid. stances the degree of response may vary with respect to the sex of
the animals. The pro-             EXAMPLE III 20  ducts may, of course, be
administered in one    A mixture of methyl 3 - (2 - quinoxalinyl-  70
component of the feed or they may be  methylene)carbazate  (23.0  g., 0.1
mole), blended uniformly throughout a mixed feed;  tungstic acid (2.5 g.)
and 30 ml. of t-butanol alternatively as noted above, they may be ad- is
heated to 60 65. An aqueous solution ministered in an equivalent amount via
the  of 30% hydrogen peroxide (30 ml.) is added 25  animal's water ration.
It should be noted that  over several minutes. After 2.5 hours, the  75 a
variety of feed components may be of use  mixture is cooled and is then
diluted with in the nuritionally balanced feeds.        200 ml. of water.
The crystalline methyl 3 - (2 - quinoxalinyl methylene)carbazate [err]-
Preparation                dioxide is filtered, washed with water and A
soluton of 14.0 g. (0.0886 mole) of 2-  dried.
80 30  quinoxulinecarboxaldehyde (prepared by the method of Landquist and
Silk, J. Chem. Soc. 1956, 2052), 100 ml of ethanol and 14.0 g  WHAT WE
CLAIM  IS:- (0.156 mole) of methylcarbazate is heated to    1. A process
for the preparation of methyl reflux on a steam bath and is then allowed  3
- (2 - quinoxalinylmethylene)carbazate 35  to stand at room temperature
overnight. The  [err]dioxide  which  comprises contacting 



product, methyl 3 - (2 - quinoxalinylmethy-  methyl 3 - (2 -
quinoxalinylmethylene)carba-  85 lenecarbazate, crystallizes; yield 14.0 g
(69%);  zate with at least 2 equivalents of oxidizing m.p. 242-244[err].
agent in a reaction-inert solvent at a tem- perature of from 20[err]C up to
100[err]C. until EXAMPLE I                   the reaction is substantially
complete, said 40    To a solution of methyl 3 -(2-quinoxa-  oxidizing
agent being peracetic acid, perben-  90 linylmethylene)carbazate (46 g.,
0.20 mole)  zoic acid, m-chloroperbenzoic acid, per- in glacial acetic acid
(200 ml.) is added, in  phthalic acid, performic acid, trifluoroper- a
dropwise manner, 40%  peracetic acid (76  acetic acid or hydrogen peroxide.
g., 0.40 mole) with the rate of addition such    2. The process of claim 1,
wherein said 45  to maintain the temperature below  about  oxidizing agent
is peracetic acid and said sol-  95 50[err]C.
vent is acetic acid. The reaction mixture is allowed to stand for 12 hours
and then diluted with water. The    3. The process of clam  1, wherein said
solid which precipitates is collected, washed  oxidizing agent is
m-chlorobenzoic acid and 50   with water and dried to give crystalline
said solvent is chloroform. methyl 3 - (2 - quinoxalinylmethylene)car-
4. The process of claim 1, wherein said  100 bazate [err]-dioxide.
oxidizing agent is 30%  hydrogen peroxide    C   L   M   S * 3
1,459,561                                         3 with          c acid as
catalyst and said solvent  STEVENS, HEWLETT & PERKINS, is t-butanol.
Chartered Patent Agents, 5. A process for preparing methyl 3 - (2 -
. 5, Quality Court, quinoxalinylmethylene)carbazate [err] - di-
Chancery Lane, 5  oxide in accordance with claim 1 substantially
London, W.C.2. as hereinbefore described.
Tel. 01-405 8393. 6. 3 - (2 - quinoxalinylmethylene)carbazate [err] -
dioxide whenever prepared by the      Reference has been directed in
pursuance process substantially as herein described and   of section 9,
subsection (1) of the Patents Act, 10  claimed.
1949, to Patent No. 1,058,047. Printed for Her Majesty's Stationery Office,
by the Courier Press, Leamington Spa, 1976 Published by The Patent Office,
25 Southampton Buildings, London, WC2A lAY, from which copies may be
obtained.    ERRATUM SPECIFICATION No. 1,459,561 Page  1, below  heading
(52)  Index  at acceptance insert (54) PROCESS FOR .     PRODUCING   A
QUINOXALINE- DI-N-OXIDE DERIVATIVE THE PATENT OFFICE 12th January, 1978
.~~~~~~~~~~    


