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20 wherein R is hydrogen, alkyl hydroxyalkyl alkanoyl benzoyl or-CONR'R*whereinR'and 20
R? are each hydrogen, alkyl, hydroxyalkyl or aminoalkyl, any such alkyl, hydroxyalkyl or
aminoalkyl group containing 1 to 6 carbon atoms and any such alkanoyl group containing 2 to

7 carbon atoms, comprises reacting a compound of the formula: .

25 : 25.
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_ aLx ' _

30 whereinRisas defmed above and Xis chlonne or bromme, with a compound of the formula: 30
4 o R3-NH-NH-COOCH;, S (§11))

wherein R? is an aliphatic or aromatic sulphonyl group, in a reaction-inert solvent, in the
. presence of anhydrous potassium carbonate. )
.35 8sl:gaferably X 1s bromine atid preferably the reaction 1s carned out at a temperature of 75 to 35
Suitable aliphatic and aromatic sulphonyl groups R? include the methane sulphonyl
CH,S0,), trifluoromethane . su 1phonyl (CFs803) 2,2,2-trifluoroethane sulphonyl
. (CFsCH,80,) and para-toluene sulphonyl groups, commonly known as the mesyl, trifyl,
40, tresyl and tosyl groups respectively. Thé preferred compound of formula (IIT) is that in which 40
. REistrifyl,i.e. 'N-methoxycarbonyl-N'-trifyl- hydrazine.
. Suitable reaction-inert solvents are po ar, non-aqueous solvent, such as acetomtnle and
++. dimethylformamide. . _ _
_ The preferred solvent is acetonitrile.
45  Thecompound of formula (II) is preferably reacted with from one to two molar equwalents 45

&1 goT 1882



tresyl and tosyl groups respectively. The preferred conpound of fornula
(Ir1) is that in which 40 R3 is trifyl, i.e. N-nethoxycarbonyl-N -trifyl-

- hydrazine. Suitable reaction-inert solvents are polar, non-aqueous solvent,
such as acetonitrile and.dinethylformam de. The preferred solvent 15

etonitriIe.j4-5 The conpound of fornula (I1) is.preferably reacted W th

jom one to two nolar equivalents - 45 11 OCT 1982 - 2
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of sormula - (111) in the preseﬁeégpgﬁfsr gt dtné to, tWo rmtar equr wal ents of
t he annyarous pot assr amm car UUIIdL e wost—preferabty—the——reactiohn i's
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and 368#¥8 and British Pabent Specification' 25 Sonme of the corrpounds of
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appl i cation _no. :80/0 _'( |aI no. 1591874),.0others are. the subject of
clains in British Pakenthk 505120 %> e - Mu-cppre process ;for preparing

conpounds. of - for mul a. 0¥ cor ‘ng to<the 1nvent| on: n'ay be 30 illustrated
by40 he reaction of the’ corrpound b forrrula(lt) Wt NET T 40
met hoxycar bonyl -N -tri fyI hydraz e N the presence of anhydrous pot assi um

carbonate as foll ows: -

45 I _ 45
( -N-NHOOOCH ~.-_-;.'h' o R

50 A suspensxon of the 2-halomethquumoxalme, N’1 N*-di6xide ‘in a reactlon-mert solvént 50
such as acetonitrile is heated with stirring ata temperature of from 75 t0'85°C. , preferably at
reflux temperature. One to iwo ‘molar equivalents, preferably a slight .'molar excess, of
anhydrous powdered potassium carbonate and N-methoxycarbonyl-N’ tnfylhydrazme are
added to the suspension in one portion. In those ‘cases where a solid separates within a few .

S5 minutes, heating is continued for 30-40 minutes,’ and then the solid is collected and dried. 55
Where no solid separates, lieating is continued until thin layer chromatography mdlcates the

" absence of the original 2-halomethylquinoxaline-di-N-oxide. The reaétion mixture is filtered
and the filtrate is concentrated under vacuum at room temperature to glve an amber 011 wh1ch
crystallizes from absohite ethanol. '

60 The quinoxaline derivatives of this invention show strong antibacterial effects agamst 60
Gram-positive and Gram-negative bacteria. As a result of this activity, the compounds are -
useful as industrial antimicrobials, e.g., in water tréatment, slimé control, paint preservation
and wood preservation as well as for toplcal application purposes as disinfectants.

Further, compounds of this invention are useful in veterinary medicine for the treatment of
65 infections in ammals For oral administration dosages of from 1 mg/kg to 60 mg/kg of body 65
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35 45 [err]
45 50 A suspension of the 2-halonethylquinoxaline, [err]- dioxide in a

reacti on-inert solvent 50 such as acetonitrile is heated with stirring at a
tenperature of from75 to [err], preferably at reflux tenperature. One to
two nol ar equival ents, preferably a slight molar excess of anhydrous
powder ed pot assi um caf bonat e and N-met hoxycar bonyl -N"-trifyl hydrazine are\ °
added to the suspensi-on i one portion. |mns5bi)gpe cases where a solid 3
Separates Wt mnutes, heating 1s continued 1or 30-40
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As a result of t h| S‘haodmpmundy of ﬂhenm thserbmbﬂqy zam apd food 0
antim crobial, 10ea§ sumpﬁomaeemale*ﬁ & b 'fe‘l‘?é%ﬁj o

5

- -N-
and wood preseryv Wﬁ %mo? e ox1 da &Q\' h mafot Mfﬂﬁ%ﬁﬁnaﬁé;actwe
di si nfectants. a e etahnos oi ﬂwmﬁ of@grovali andlimpfonés feqd efficiency

veterinary nedi CI rilmbeItOﬁEoundS@éiemqﬂm togmodueg MS""‘B Fot...or
adni ni strati on15dot% %ﬁ gfolloying F’Eﬁ‘ﬁpﬁ?s 7‘{8@‘?";61’1’82?1?{-5) gﬁg@% (‘f)gccorcfmg 3

mvention.

1,591, 872 EXAMPLE3 vvel ght may be” erpl oyed
In the case of poul try and donestlclanl rrgl st nd I s'-conveni ently
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adni ni stered b ag,ﬁm“"” Clpclobnis %?alﬁﬁ%%‘%f A SERBASHATO. 20
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parenteral injg t%ﬂ‘ﬁ%ﬁ&ess‘veymﬁt o ' ycs)l s The AR |t<;1e25
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and i sotonic ﬁ:t was
,ugsh  wighhwater,

origin, gl ycerol, mls%s i tbicanbmht 66b11)t0130!ﬂitw§lc 'r @” Vi ien

i nvention are use th¢IUPC ‘EE %

consunpti on |n3@ % &g(ﬁﬂgﬁl g”d%l b Q’Ofe[therto 30
| evel of one or re o ere| n deEXAnm,Gqu noxal ine-di -N-oxides in
feed or drinking SO’Il‘ utlonlqat a IeveI of fromO 1 ngl/k gin%% g/&t %g n%body
wei ght per day over e ‘%ﬁ’lfq f%ﬁd §§ ﬁﬁﬁnﬁ ‘a g
results in an gecéf & ‘H%,q’r%“ﬂq“?%é'qrumt fi nd | mprovest eed 35
efficiency (the nunber of pounds of feedoreqw red to produce a pound of

wei ght gain. 15 The follow ng Exgrpl es L kustrate the preparation of
conpounds of fornula (1) according to\t 1e invention. EXAVMPLE 1 Met hyl
3-(2-qui noxal i 4yl met hyl ene) carbaza &y p,m_ggu.zo - A suspensi on of 40

2- br ononet hyl qui noxal i ne, [err]-di oxde (36 mol es) it acetonitile (70 20
m) was heated to refjux with stirring,, ered anhydrous pot asgyim

carbonate (6.52 nmol C@PEH\" et hoxycaj Qﬂy(he&err] trifyl hydrazjne (6.6
mol es) were adfled t§n @ﬁgém ensi on 148(deAf portlon A solid separated 45

fromthe resulting i €) , solution wh e@)afew 57
. (D) CONHCH; 244 (dec) - - 9
T 50 (E) COCH; o 238(dec) . - .. : 5 s
§ _
\] Table I illustrates the antlbactenal spectra of the hitherto unreported compounds. These

tests were conducted by preparing tubes of nutrient broth with gradually increasing concent-
rations of each compound and then seeding the broths with the particular organism specified.
The minimal inhibitory concentration indicated in Table Iis the minimal concentration of the

55 compound (in micrograms/ml) at which the microorganism failed to grow. The tests were 55
conducted under standardized conditions as described in Proc. Soc. Exp. Biol. & Med., 122,
1107,(1966). .




m nutes. The m xture was heated at reflux for a total of 1.5 hours. The
solid was collected, 25 washed successively with two 20 m portions each
.of acetonitrile and ether, and dried to 25 constant Wight to give a dark
yellow solid. (1.89 g., ca:100% . The crude product was suspended in 5 %

sodi um bi carbonate (50 ml) for 30 m nutes, collected, washed with water,
d then recrystallized fromacetic acid (30 m). The recrystallizetd -
& duct was washed with two 20 m portions of acetic acid/ether (1: 1) and
gn with two 20 m portions olselstnr to 30 yield the product As a yel | ow
crystalTTne powder, mp. [err]. ~SO=EXAMPE \-ne t@d of
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subst i tut €d- 2- br ononet hyl qui nox blefe . {err]: - di ‘oXi de to obt al n the

f ol | ovogrigwnpounds 35 having the for mﬂlﬁmum[nh:bu%
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CONHCH,CHOH CH,
CONHCH,CH; .~ -
CON(CH5), |
| CONHCH,CH,CH; ,. .
45 CONH-n-CHy, =~ . T 45
- CONHCH,CH,NH, L
CH,CH,0H -
CHOHCH,CH; "~ . e _ _
- COCH,CHs . . . . e 50 '
COCH,CH,CH; =~ e o ¢
55 o - gy -Csz . e e T '-: . . 85
o n-CH, ce e L

40 40

50



30 [err]
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5 WVHAT WECLAIM S.- 1. A process for preparing a nethyl

3- (2- qui noxal i nyl met hyl ene) carbazate [err] di oxide of the for mul a 10

10 wherein R is hydrogen, alkyl, hydroxal kyl, al kanoyl, benzoyl of ————

-CON[err] wherein [err] and R are each hydrogen, al kyl , ”ﬂ]m IHH!Q @

ami noal kyl ; any such al kyl, hydroxyal kyl or ami noal kyl

to 6 carbon at@ns.and ‘any such al kanoyl grb&¥.#@ntaining 2 td 15 #7 sar
atons, whi cUorrprl ses reacting a conpound of the fornula:

15 [err] 20 T IMIS:

20 wherein Ri's as GOTANRG-AtOY Brophithe’a DBy EorfinyRE ARG carthichle NS
conpound of the f odisdidedftheformula:

25 [err] wherein R3 is an aliphatic orp aromatic sul phonyl group, in a
reaction-inert §0I vent, in the prsenée ok anhydrous potassi um carbonat e. 5
30 2. Aproée’ss as cl-ai med | |m\, in which R3isa nmesyl, trifyl,
tresyl ortosyl group. 30 3. A cording to any- b‘r’ecedl ng claim in
whi ch the ?eactlon inert solvent ™5 a t offi-¥-MI-t€M 4. A process according t?
claim1 or clarlr%z i n which Xis brom®e. 5. A process according to any 0
preceding ¢laim mhemh Rlis HyG®gérp @R1) Hytrok4lkyl, alkahdt] bezbyl 8f -CONIOR? whei§if RAknd €

of 75 to [err] R? are each hydrogen, alkyl hydroxyalkyl or ammoalkyl any such alkyl hydroxyalkyl or 35
6. A process aclgor%wﬁ‘)tfato ng ’@P‘a‘?‘?ﬁﬁ‘i‘?"?ﬂ PHPSERRimigg 2 to s
formula (11) is reaC ron”? S8 RS OTRSIVET © ellfu?va ents of t he ,
conpound of formula (III) |n t he presen%e of fromone to two nol ar

equi val ents of anhydrous potassi upm & 7. A process for prepari ng -
conpounds of fopmula (1), subst an‘i ‘ﬁ/herer nbef ore 49muescr| bed in 4,
any of Exanples 1 to 3. NONaLx 40

8. A corrpound of forrrul a (1) prepared byaprcess as clainmed in any preceding

claim P.C.C GRA e ent etAetfor h‘heAﬁ nt.s
Printed for HerparRery e i RpeieR ok Brlbrids Bt s mbr Sty
Li nt ed, Croydon, Sum"nH,NH.%ch}P,ubl I shed by The Patent O fice. 25 --~(III)
Sout hanpt on” Bui | di n ndon, WC2A 1AY, fr i ch copies be obt ai ned.
er Wi erem IRQ is an aliphatic or aromatic suﬁ)m'my group,C E rearctlogEil ert solvent, in the
presence of anhydrous potassium carbonate.
30 2 A process as claimed in claim 1, in which R*isa mesyl, trifyl, tresyl or tosyl group. 30
tniarocess according to any precedmg claim, in which the reaction-inert solvent is
aoetom
4. A processaccordingto claim 1 or claim 2, in which X is bromine. :
5. A process according to any preceding clalm, in which the reaction is carried out ata
35 temperature of 75 to 85°C. 35
6. A process according to any })recedmg claim in which the compound of formvula (II) is
reacted with from one to two molar equivalents of the compound of formula (III) in the
presence of from one to two molar equivalents of anhydrous potassium carbonate.
7. A process for preparing compounds of formula (I), substantially as hereinbefore
40 degcnti:d inany offxfa;nple:l 1 E‘I)) 3. b , 4 dinecl 40
. A compound of formula (T) prepared by a process as claimed in any preceding claim,
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