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(71)  We, CIBA-GEIGY AG a body corporate orgamsed accordmg to the
... laws of Switzerland, of Basle, Sw1tzerland do hereby declare the invention, for
= ~which we pray that a patent may be granted to us, and the method by which it is to
L be performed, to be particularly described in and by the following statement:

-5 . [~ The present invention relates to quinoxaline-di-n-oxide deriyatives, a process 5
: for their manufacture, compositions which contain these derivatives as active
~component, a method of controlling pathogenic microorganisms which comprises
-the use of the compounds, and to the use thereof as feed ailditives for stnmulatmg

the growth of domestic animals and productive livestock. .
10 e quinoxaline-di-N-oxide derivatives of the invention have the general 10

_formula 1

9
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wherein

. represents a hydrogen atom, an alkyl group of 1 to 12 carbon atoms, a
15 cyanoalkyl group containing 1 to 4 carbon atoms in the alkyl portion thereof or 15
" an allyl group, and -
A represents a straight-chain or branched alkylene bndge member containing 1
to 4 carbon atoms.
. By alkyl groups are meant the following groups: methyl, ethyl, the isomers of
20 the propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl undecy! and dodecyl 20
group.
The compounds of the formulaI can be obtained by methods which are known
- per se (cf. DOS 1,670,935). .
The reaction can be 1llustrated by the followmg formulae

o S R ' :
25 , .<I: >0 + cﬁaco—crxzéo - I!I—A-QN base (amine) . | 25

: ¥ :
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The conpounds of the formula |I can be obtained by nethods which are known
per se (cf. DOS 1,670,935). The reaction can be illustrated by the

foll owi ng formul ae: 25

25" 2 1,569, 034

2 The reaction is carried out in an organic sol vent which is. |nert to the
re ants such as an al cohol, acetonitrile, dinmethyl formamde: - , -

t hydrof urane, di oxane, benzene, toluene or nethyl cellosolve (et hyLéne
gl srononet hyl ether), but 5 1,9P8%erably in methanal It is #
dvant ageous 11 -the reaction nmediumis- as-far as: .5 possi bl e anhydrlcme'/The

reaction is carried out at a terrp rature between [err] and [err],

preferably bet ween 30 and [err] fnd- | t yﬁreSence of “a- base EspeC| aIIy
sui t abl e bases are- am nes, r pr| ani nes and ammoni a 10:

A particul arly “advant ageous o d nt of th asgmt hesi s of the corrpounds of
10 the fornula:1 conprises rea ctlug t 3acetoacet|c am de of the fornula
1l (obtained in the prellmnary tep by reacting the am nonltrlle with the
di ketene as starting material) in situ with the benzof ur oxane of the

formul a 11 't o giTHérchdtRon @R airicd duiGn BPergitic sofveiithich @iman ta tHe rddstants, A
further nethodclosis :o‘btleghni Age tqmtelecdmr hfésn%mdft,h%rahrﬁfwaa '& Xsﬂet he fol |l owi ng
\%ﬁefgm]h%s' S ml tﬁ1n me%lgnFlE tllsg %L‘ %ng%t 1§ Effa:ll' u§08 37§) R 20
20 The st art| ng Tmtreictlaiﬁcﬂ'f'ledblﬁaf otempbxatukd tbetvmn Ot)hrtdaﬂom:mg fedabiycorrpounds of
t he present |me¢P|36 50?%9"‘# nrtmreset!ceatf '@rﬁsﬁﬂ%ﬂlm& gpehRet |y known.
ield

They ca be oHMAL B of e Corhpigust nes@nd’
di ket end (Cfthe%EI% q’?ﬂ% %ﬁi’ganeece '8 of At ‘i)i%ob&&ed

1, 569, 034 in the prehmmary step by reacting the ammomtnle with3he diketene as starting
. material) in situ with the benzo uroxane of the formula 1I to give the desnred
compound of the formula L.~ -
15 A further method. of obtaining the compounds of the formula Lis the followmg - 15
synthesis’ known per se from Brmsh Patent Spec1ficat10n 1,308,370: o :

* 7,0 + CH,CO-CH,COOR' . : ___b

¢

o

(11)

¥ S . _ |

o .

o T

N\ 'co %N/' S

I ' \A-cn" S
B . - e

he R’ represents an alkyl group of 1 to 4 carbon atoms N
% v er_t[a_g:e startllr)tg materials of the formula III for obtaining the. compounds of the

present invention of the formula I are partly novel and partly known. They can be
obtained by methods which are known per see from amines. and dlketenes (cf.

Houben-Weyl 7/4, page 234 and 8, page 658)

(1a)

S _ 0{2 | II(' .
L H—IlJ—A—CN + S | l ——>CH=CO—CH,C0—N—A—CN 25

am



The manufacture of the starting conpounds is carried out at tenperatures
between -15 and [err], preferably between -10 and [err]. The reaction takes
place in an inert organic solvent. Especi~a4—|—y—su+i—&bl% solvents are 3
alcohol s, such as ethanol or isopropanol; preferably methanol. It is '
advant ageous to carry out the 5 reaction in anhydrous nedium The
fol l-owt ng synt hesis i*'s commonly known as a further nethod of manuf ac@'
mehuf acture of the benzofuroxaqe 06 the formula Il is described 0
Q ani ¥ Syntheses" _page 74 34

10 (nds Si nnhba:sanhfacth}aa)femauﬂgd&anouﬁdsas plrBEEH: at tvippefahdes of t he
formul a | ar betwegrealsy akde‘]Cf ?rohrﬂmelwe@ﬁ Gl@’%d 0RO The regetion tRtes and from

Rlace3 e incrtosganis olfens oksp Is, el as .
B et by besin 1t SRRt P SR, vty on ©

pat hogenic m crmixr Joliowsngs sythdsis 5id commoﬁl@nmmdas/\mt furthese maestiod athar act eri sed
i n particul amahyfagiungpr e pronounced 15 therapeutic action. .The corrpounds
of the fornula I have a good microkicidal action and are suitable chiefly}
for controlling:pathogenic mcroordanisns in the sphere of veterinary

medi ci ne. They are CICH{ GOTH;ICOOBY +#dpdeltl | y by—am—exe®l | ent action 20

agai nst di seases' of the respiratory tract in poultry caused by E. coli.’
20 Furthernore, the compounds ¢f the fornula | of the present invention can
be used to combat i nCHcEPGhEOeN-AREN| ntestinal fHBct, for examnple swine
di arrhoea, and of the .urogenital system In addi ti on t hey possess good

growt h- sti nul; furg: @i t %@ﬂﬁ“‘ﬁ’éﬁ#&r?fé?ﬁ fasmula gk ds destrihed in ve |
i vestotk, suc ﬁ% 11@&%{&? ds of the p?&dntﬁ%t%mﬁe formula I 10 !_

25 The fol I O\Mreglré‘eﬂmll orﬁTDDSQG 935 DUS 14, afidDfrorh Beitish Bygenti al  activity
in respect Of%}};%l%ﬁ_aﬂoblléﬂb c'ﬂie ﬁwls p@ is. nmretntmndaf dmf%%slgsr: ;gr

3-neth ui n

1, 4- dlg q com h,y,t,a ﬁ,*h"oxa“ a( = cya %Fi 2 CArbSxaAm ¢ eed 30

1,:4- di oxi do 3 auride of kherfelnija N-hé,vl‘, agub;laﬁicnohlop ;id> aﬂaa‘rboxam de,

30 |, 4-di oxi d%utshlﬁﬁl 5931“3

1, 4- di 0x4 do- 3%‘}{?@4 % {[:,2. ?%a Ei“g lﬁB‘x%fﬁ’Pﬂe
accordance wit IQ'Ico f atteaﬂesimlh QtiéiCdah Ve cormounds

of the |nventussdltq:mnbben&dmnnpfsthemsadmastr rfor amtlplvswnsm&ﬂme@.@n(br conbi ned
with an 35 of rhﬁgvmse@&?l pygiemg; fn S“Fé iomgth&ve s uﬁ swme g human
ani mal syg Theyal{% %”5 -Gl é’P (‘5 f)‘é o ﬁ/ nQ'SaI | ya50r by

i nj ection, int HEne fﬁlld”ﬁlnﬁyc cdiplotiids @RSto be singled out for their speclal activity in
_ _ respect of their biological properties:
1 4-dlox1do-3-methyl-qumoxalme(Z)-N—(Z'-cyanoethyl)-carboxamlde,
o © 1,4-dioxido-3-methyl-quinoxaline(2)-N-(cyanomethyl)-carboxamide, o
30 l4-dioxido-3-methyl-quinoxaline(2)-N-(1'-cyanoisopropyl)-carboxamide, -~ - 30
- 1,4-dioxido-3-methyl-quinoxaline(2)-N-(3'cyanopropyl)-carboxamide, ' o
1,4-dioxido-3-methyl-quinoxaline(2)-N-(4'cyanobutyl)-carboxamide.
In accordance with the use for which they are intended, the active compounds
) of the invention can be administered as pure active substance or combined with an :
.35 inert carrier diluent, and/or dispersant to non-human animals. They can be 35
: administered dlrect perorally, abomasally or by injection, in the form of solutions,
emulsions, suspensions powders, tablets, boluses and capsules, both as a single and
repeated dose. The active compounds and mixtures containing them can also be
. . 7 added fo the feed or drink ot thei can be incorporated in feed pre-mixes. All these
© 40 . ‘compositions are, of course, within the scope of the invention. - .40
; -The surpnsmgly excellent therapeutic action of the compounds of the formula
I of the present invention has been established both in vitro and especially in
animals with acute bacterial infections after oral as well as subcutaneous
‘application. The activity spectrum of the compounds encompasses gram-posmve
45 - and gram-negative: bacteria. - 45
e As is evident'ffom the followmg summary of results obtained from comparison
. tests with known compounds, the superiority of the compounds of the present
invention can be unequivocally demonstrated.
- : In tests carried out on white mice, the intraperitoneally infected ammals are
S0 treated subcutaneously.and erorally as follows: 50
“The administration is effected in doses of I' mg, 3 mg, 10 mg, 30 mg, 100 mg or
300 mg of active substance per kg of body weight initially s1multaneously with the
mfectxon and a‘second time 3 hours later. o
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A  Conpound 1

"Cbnpound Tabl e"

"(}ofas" (Br|t|sh Pat ent SpeC|f|catten 1 223 720 Cbnpound 1, Tab

(of the "Conpound Tabl e"
hereinafter) - C

hereinafter) B =
Exanple 1 D = "Claquindox (DOs
Exanple 1) F

Cbnpound 2 (of the

. 0On page

. 3y "Grofas" is a-Registered Trade Mark) * J. Pharnmacol . Exper Th . 96
- (19&9%$ 99- 113 Denonstration of growth A group of 8 piglets (4 [ent]/and
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A = Compound 1 (of the ““Compound Table” hereinafter)

'_ B = Compound 2 (of the ‘“Compound Table” hereinafter)
C = Example 1 | |
D= “Olaquindox;’ (DOS 1,670,935 ; Compbuhd 6)
E = “Carbadox”” (DOS 1,620,114; Example 1)

F = ““Grofas’” (Bntlsh Patent Specification 1,223,720 ; Compound 1,

_ Table on page 3; “Grofas” is a Registered Trade Matk)
x J. Pharmacol Exper Therap 9% (1949) 99113

'Demonstratzon of growth

/A group of 8 piglets (4 & and 49) was fed for 28 days witha normal feed containing
17.6%; of raw protein and 3.4% of crude fibres and to which 50 ppm of 1 4-dioxido-
3-methyl-qumoxahne(Z)-N-(Z’-cyanoethyl)-carboxamxde (Example 1) ‘had been

~ added. The average initial weight of the individual test animals was approx. 9 kg at -
the 'start of the test. At the conclusion of the test the animals were weighed

.individuaily and the feed consumption determined in groups. For control purposes,
a parallel test following the same procedure was camed out usmg the same- feed
without the addition of active substance.

10



keeping the tenperature of the solution, which has rapidly turned dark in

col our, bel ow 450C by cooling fromtine to tinme. After the formation of the
heat of reaction has subsided, the' tenperature of the reaction mxture is
kept at. 10 [err], and, when the addition of ammonia is conplete, the
batch is stirred for 10 10 to 12 hours at the sane tenperature. The

reactio -oduct separates out in beige-coloured crystals. After cooling, \
s are collected with suction and washed with cold net-hanol. The ,

resul takt\ puge crystalline 1, 4-di oxi do- 3-sg# | - o Y :
i | £)\ [N y")l PPN PR O I 1 ‘?l’saFléﬁy L oo 3 i L "'2;__,{./
qui noxal | e'( =ttty ety carvoXxanrue nerts at (rerr]. 't Cadln De ko -

recrystallised fronmrdsuet:hyl formam de/ethanol. ™ - -,
15 Exanple 2' 1, 4-Di oxido-3-nethyl-quinoxaline(2)N (2
-cyanoet hyl ) - cgrboxam de Wil e stirring afy -10|to é%?rc%“'ﬁqltwgff% oty 5rishl y

distilled diketgne are added driFWisEsth B sol ufi on ¢ et handl

and 9.9 g of ani|nombspiconiftTe—Thg MXTUre 15{20 . alljowed to warinto
roomtenperaturg and stirred fgys. a flurt hefe;.2 holirs atwd.err]i 20 Ehen 19.2 g
of benzofuroxand_are added in small lamunts-to-the solution of N2

cyanoet hyl acetodceti c am de and therleafter . ammohi a i.ch hdgs be riec
over KOH is int rlod§esglovdr t it Bourjse 0135% ‘houf s, migﬁe keepi ng)ﬂtrge

t enper at ure of th%oﬁé%%&’cf&fc n, which has rapidly jurned dark |in col our, Rel ow
450C by cooling |f refmamdi 1 Bosng to ti mas2 Aftef the tfeor matf on @B,9the heat
of reaction has lsubsided. It he 25 t 8 bf _the reacthon mxturelis
kept at 40-[err] ,, and, wh he .addi tion of ammonia is conplete the batch
is stirred for 10Dt %Q%Eesﬁ%g‘%é&gsalﬁ e sane tenperature. Thenlr:)eat:tion pr oduct
separates out in 2héspbierd eshsumed gerkeof giovddin-veighy st al s. After cooling, the
crystals are collected with suction and washed with cold 30 met hanol .
The resultant = pure 1, 4-dioxido-3-net hyEzdplerpxal i ne-(2)-N-(2'- 30
cyanoet hyl ) - car box dpiRiexidoes-mahybuiio3@ink(& N2 -chatoethpihcdpiwxaraida yst al | | from
o eyl or o G g o 8 A LRI oo
Vhi le stiringdat - PR AN el KO tinRodukbd Vet Yheldoatse Iof Othodlsk @i aitane addd
dropwise to 35 a S@I;mgl 1B 1te@iperdidive 6f tho$olutidhvetich has repidhotugnedidadkrie sdlbyr,
distilled ani noacetbgln%yt%f;l%gbs! E%ﬁ%grf{l}gm time :g%}m vﬂ%ﬁewe; @rm%‘o{jr‘hog‘é?%ﬁ’f of

t enper at ur e d_stifﬁc_fxgb ¢ nihe ke E i{)rb - ‘bat
e eor vent (0o st e i b st i e thia g st 0%
suspended in col d ekigecolowed tiyasls. fAflet cadling nhey¢restals are lvellected guith[seetion a

crystalline, pure awgieda - z@h reppitantip ing lf~dioxido3-meth
40y[ err] g quinoxaﬂge( ;} (zf“itfé oethy -_.c.':[:a__r_ _o‘xgxt[ﬂdé.’-@mgﬁs@l 1___._°'ﬁl('_9;5 St @gﬁh ¢ of
) 15 recrystallised from dimethyl formamide/ethanol. N _ 15
. " Example 2°

1 4-Dioxido-3-methyl-quinoxaline(2 }-N-(2'-cyanoethyl)-carboxamide - - . =~
While stirring at —10° to 0°C, 11.8 g of freshly distilled diketene are added dropwise .
to.a solution of 80 ml of methanol and 9.9 g of aminopropionitrile. The mixture is
20 allowed to warm to room temperature and stirred for a further 2 hours at 35°C. 20 .
Then 19.2 g of benzofuroxane are added in small amounts to the solution of N-2- :
‘cyanoethylacetoacetic amide and thereafter ammonia which has been dried over
KOH is introduced over the course of 8 hours, while keeping the temperature. of -
the solution, which has rapidly turned dark in celour, below 45°C by ‘cooling from :
25 _time- to time. After the formation of the heat of reaction has subsided, the . . 25.
" temperature of the. redction mixture is kept-at 40°—45°C, and, when the addition -
of ammoria is complete the batch is stirred for 10-to 12" hours at the same
-temperature. The redction product separates out in the form of beige-coloured
- crystals. After cooling, the crystals are collected with suction and washed with cold
30 meéthanol. The - -resultant -pure 1,4-dioxido-3-methyl-quinoxaline-(2)-N-(2'- 30
. . cyanoethyl)-carboxamide melts at 1198°—199°C. It can be- recrystallised from .
dimethyl formamide/ethanol. o T T

Example 3 _
: Acetoacetic N-cyanomethylamide .

35 - Whilestiring at —10° to 0°C, 92 g of freshly distilled diketene are added dropwiseto - - 35
a solution of 400 m! of methanol and 56 g of freshly distilled aminoacetonitrile. The - :
mixture is allowed to warm to room temperature and stirring is continued for 2 -
hours at 35°C in a water bath, The solvent is distilled off by rotary evaporation and
the solid residue is suspended in cold ether. Suction filtration yields the colourless, )

40 crystalline, pure acetoacetic N-cyanomethylamide with a melting point of 40
63°—65°C.

The following compounds were obtained by a process analogous to that
described in Examples | and 2: -



The foll ow ng conmpounds were obtained by a process anal ogous to that

descri bed in Exanples |

and 2:

1, 569, 034 COVPOUND TABLE

8

1, 569, 034 Exampl e 4 Feed additives ThF‘ faoll ow ng feed m xes were pr epar ed

to obt_ai n i ndi vi dual

feed for

. conpounds of the formuia |
parts by wei ght of 5|I
150. 0 parts by wei ght
2.4 parts by weight of
wei ght of Bol us al ba 20
poul try,

carrier

chl orof o
particle
wi th 580
wei ght o
can be p
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either direct or in the form of a premix.

“Suitable premixes consist for example of a mixture of the active compound

with kaolin, chalk, alumina, ground mussel shells, Bolus alba, “Aerosil”
(Registered Trade Mark), starch or lactose. A feed mix is prepared by thoroughly
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standard commercial feed.
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2. 1,4-Dioxido-3-methyl-quinoxaline(2)-N-(2’-cyanoethyl)-carboxamide.
3. 1,4-Dioxide-3-methyl-quinoxaline(2)-N-(cyanomethyl)-carboxamide.

4, 1,4-Dioxid0-3-methyl-quinoxaline(Z)-N-(l'-cyanoisopropyl)ical_'boxamide. '

5. 1,4-Dioxido-3-methyl-quinoxaline(2)-N-(3*-cyanopropyl)-carboxamide.
6. 1,4-Dioxido-3-methyl-quinoxaline(2)-N-(4'-cyanobutyl)-carboxamide. " . -
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(Registered Trade Mark), starch or lactose. A feed mix ‘is prepared by thoroughly
mixing the required amount of premix with the corresponding amount of a
standard commercial feed.

35 WHAT WE CLAIM IS: | 35
1. Quinoxaline-di-N-oxide derivatives of the formula I
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wherein

R represents a hydrogen atom, an alkyl group or 1 to 12 carbon atoms, a-
40 cyanoalkyl group containing | to 4 carbon atoms in the alkyl portion thereof or 40
an allyl group, and
A represents a straight-chain or branched alkylene bridge member containing 1
to 4 carbon atoms.
2. 1,4-Dioxido-3-methyl-quinoxaline(2)-N-(2'-cyanoethyl)-carboxamide.
45 3. 1,4-Dioxido-3-methyl-quinoxaline(2)-N-(cyanomethyl)-carboxamide. 45
1,4-Dioxido-3-methyl-quinoxaline(2)-N-(1’-cyanoisopropyl)-carboxamide,
1,4-Dioxido-3-methyl-quinoxaline(2)-N-(3’-cyanopropyl)-carboxamide.
1,4-Dioxido-3-methyl-quinoxaline(2)-N-(4'-cyanobutyl)-carboxamide.
A process for the manufacture of a compound of the formula I according to
50 claim 1, which comprises reacting the compound of the formula II 50

25

4.
5.
6.
7



45 3.

1, 4- Di oxi do- 3- net hyl - qui noxal i ne(2) - N-(cyanonet hyl ) - car boxam de. 45
4. 1,4-Dioxido-3-nethyl-quinoxaline(2)-N(1'-cyanoi sopropyl)-carboxam de.
5. 1, 4- 0 oxi do- 3- et hyl - qui noxal i ne(2)-N-(3'"-cyanopropyl)-carboxam de. 6.

1, 4-Di oxi-do- 3- net hyl - qui noxal i ne(2)-N-(4'-cyanobutyl)-carboxam de. 7
.process for.the manufacture of a conpound oummmm Pf I cor di ng 50
cl:@im 1, which .conprises reacting the conpo [lm Im”Hn 8

50, 9§ , - . ' 1,569,089,.034" (I°1) twi ¥h & conpound 9%#t he
f ol T T WhTTh R and A are as defrned in fornula 1, in an inert

gSenee~Qf a base, at a tenperature between
0 and [err]. @ A/pplocess for the mafd¥ acture of a
conmpound of the fornmula | accordig tPp claiml, which conprises reacting a
conpound of the formula RHNA-CNifPwhich Rand A are as defined in
formula I, wth ' of 1.t formula 10 :
10 in an in\é\drv%m%%gg%qgléggg \@/Z%rﬁiugtllﬂg tenperature between -15.and [err] . to
‘give a conpound of the formula I1] i'rillwhi.ch R and A are as defined in
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9. A coosi preencef afra leage) tat mkdiﬁp&gtdrarbadxaén(ﬂﬁaxﬂd@?%(;mi sns in_a non-hwman 20
ani mal , with conpdirersssder themanpfac Gﬁ@ﬁ%m(‘gf‘;%f& .]mblﬁéa%camlﬁ%d of the
formula 1 2B3Bch SR SRPTEeR FeAPHRE £ COFRGUISGA P RY& N i nert carrier dil uent
and/ or dispersant. 10. A conpositipn for conbating di seases of the
respiratory tract in-poultry causdd by E.- coli, which contains as active
conponent at |east one corrpoundHUfNT‘ﬁ'E'CF‘brrrul a |l according to claiml,
together w ti Hknl 08hd AGRE &5 ReFinedth IrotRilla 120N e diRtene of te FRBRBANT .
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in an inert organic solvent at a temperature between ~15° and +30°C to give a
compound of the formula III : .
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in which R and A are as defined in formula I, and, immediately thereafter, reacting
15 the compound of the formula (III), without isolating it, with the benzofuroxane of 15

the formula 1I
\ -
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in the presence of a base at a temperature between 0° and 70°C. .
9. A composition for controlling harmful microorganisms in a non-human
20 animal, with contains as active component at least one compound of the formula I 20
according fo claim 1, together with an inert carrier diluent and/or dispersant. :

10. A composition for combating diseases of the respiratory tract in poultry
caused by E. coli, which contains as active component at least one compound of
the formula [ according to claim 1, together with an inert carrier, diluent and/or

95 - dispersant. _ _ :

11. A composition for stimulating the growth of non-human domestic animals
and productive livestock, which contains as active component at least one
compound of the formula I according to claim [, together with an inert carrier
diluent and/or dispersant.

30 12. A method of controlling harmful microorganisms, in a non-human animal, 30
which comprises administering to the animal a compound of the formula I
according to claim 1. :

13. A method of combating diseases of the respiratory tract in poultry caused

. by E. coli, which comprises administering to the poultry a compound of the
, 35 formula I according to claim 1. 35
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