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This invention relates to sulfones and more
particularly to p-aminophenyl-p’-amino pyridy!
sulfone and a method of making the same.

Ag 18 well known p,p’ ~-dlamins diphenyl sulfone
has an extraordinary bactertelde effect, but at
the same timeé it is also rather toxie, so that it
did not find use In human therapy.

Now, it has been found that a sulfone of similar
constitution, wherein one phenyl residue is sub-
stituted by a pyridyl residue, 1s of almost egual
effectiveness as the p,p’-diamino diphenyl sul-
fone, but is distinguished therefrom by a coh-
stderably lower toxicity. 'This sulfone cortre-
sponds to the following structural formula:

NH2.CéH. 803, CrHN NH:

Compounds of this kind gre obtained accerd-
ing to methods already known for the manhufac-
ture of sulfones (see, for Instance, Houbeh-Weyl
‘Dle Methoden der organischen Chemie”, 3rd
edltion, vol. 3, pp. 1278 f£.).

As especlally suitable there has proved the
method consisting inm reacting a salt of a ben-
zene sulfinic acld, sultably an alkaline salt, con-
faining in p-position to the sulfinic acld group an
amino group or a group convertlble therelnto, for
instahce, an gcyl amine, nlfro, _nitroso, azo,
hydra%o ahd the ke groups, with a halogenated
pyridinie, alsoé cohtdinlng an amino group or a

group convertible thereinto, sultably in p-positian :

to the haloget.
THIs réaétlon may be illustrated by the fol-
lowing formulas

X.R.80:Me+Hal R'X'»X.R.80..R" X’ +HalMe

wherein X and X' Indicate an amino group or
a group convertible thereinto, while R refirésents
a benzene radical, R’ a pyridyl radical, Me a
metal, especlally an allaline mietal and Hal “halo-
gen. Combpare U. 5. application Serial Ne, %37,-
926. As halogenated pyridine compound’s there
may be preferably employed compounds in which
the halogen Is rendered especlally reactive by an
activating substituent. Especlally sultable for
this purpese has proved the nitro group, which,
after condensgation, may be ‘onvérted imto the
amine group. Thus, the p-aminoe phényl:p -
amino pyridyl suifane 1s obtalned by reaéting 2-
chloro-5-nitro  pyridinie with the sodiudy st of
an acyl amino phenyl sulflnic acld with _subse-

quent reductlon and saponificatioti. The trans-
formation miay be carfled out while heatiig in
a puitakle solvenit, for ihstance, in alechol, or
under pressure. The fofmiha’of the dintho group
Is, If need be; bEGUERE absut by the ald of hy-
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drolysis or reduction or the like measures, .The
reduction of a nitro group present in 'the pyridyl
fesidue mey also be earrled out s&nﬂltmwusly
with the saponiﬂcatlon of an acylaming group
present in the phenyl resfdue. Thus, for instince,
o reduction by mesdns af stantious chldﬂde or
sodiim hydrosulfite in glacial acetic acid at 40—
60° C the nitro group is cmwerted trito fhe amino
group while an acyl amino group present remalns
unchanged thereby. When nsmg in the plade of
the above mentioned reducing agents ,sta,nnous
chloride and concemtratetdt hydrochlorie scid at
a temperature of 0~90° C the acyl groly is $piit
off at the same time. Hencg the lattér methoa
of redictlorn 15 of speclal lipportatice as It 4avés
one step, namely saponincatian of the acﬂahlno
€roup.

In order to obtain the sulfones clajnied one
may also proceed th such s manner that Sulﬂdes
or sulfloxides containing an amihe phenyl groip
as well 48 axf aino pyridyl €roip, are oxidized to
the correspondihg sulfones. ‘IT'his reactici may
be iMustrated by the IoIIowing formlﬂas

X R So R X' X R SoR’ .X’

XRSR XX RS30:8'.X’
wherein X and X', R and R’ have the same
meaning as’ 1ndicated above. For thls redction
such compounds are preferably used as starting
materlal in which the aminp groups are trans-
formed into groups whick are re-convertible into
amino groups. The axidation of thess julfides
or sulfoxides is carried ot In a custormary an-
ner, Using, for Instanee, nitric atid, potasshun per-
manganate, chromie acid, hydrogeti’ peéroxide,
while herting, and others.

The sulfides used may be obtained by reatting
the salts, especlally the alkall salis of the corre-
sponding merédpto compounds With the above
mentioned. tinlogenated pyridites. This rea,ction
may be lustrated by the fSllowing formulas

XRS. Me+Ha'.l R'.X"’X.R SR'X’ +Ha,1Me

wherein X and X’, R and R‘ ‘Me and Hal have
the same meaning as lndieal:ed above.

Thie sulfoxides erhployed’ for oxldhtion to sul-
fones may be broduced; fof instdiive, by rekf-
rangeinent of the oofreipofiding sulfinie aedd
amides which is facilitated b¥ the presence of

‘halogen Hydrides or of the halogen hyéride salt

of the amthé forming the amide. Ofte inay fyr-
thet proceed in such a manner that theé corte-
sponding sulfinic acids or théir halogetide dre
cotidensed WAtH diiiopyridings. Bt h Ways it
pioteéditre ale described, for instance, ini U, ‘8,
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application Serial No, 314,512 and German ap-
plication Sch. 119,772 IVce/12q. The reactions de-
scribed above may be {llustrated by the follow-
Ing formulas:

renrrangement

1. XRS50 NHER' HX.R.50.R'.NH:
2, XREBOH4+R X->XRSOR.X'4+H20
3. XR.SOHal4+R'X'-XR.S0.R' X'+ HalH

Of course, other methods for making the cor-
responding sulfldes and sulfoxides may he used
likewise,

Furthermore, other methods of manufacturing
the sulfones claimed may be employed, though in
general lesser ylelds are obiained thereby than
with the above-mentloned methods, and though
mixtures of asymmetric and symmetric prod-
ucts may be produced. Of course, there are not
to be employed such methods 1n which the amino
groups or the groups convertible thereinto are In-
fluenced or even split off durlng reaction.
Amongst these methods there may be mentioned
the following:

The corresponding benzene sulfonic acld hal-
ogenldes are condensed with pyridines contain-
ing & group convertible into the amino group,
whereby the reaction is accelerated and facili-
tated by the presence of an aluminum halogenide,
such an aluminum chloride. The condensation
takes place according to the following formulas:

X.R.80..Hal4 R X' -XR.501.R". X'+ HHal

after condensation the groups convertible Into
amino groups present in the sulfone, may be
transformed into amino groups, for Instance, by

the ald of hydrolysis or reduction, so as to yleld ;-

p,p’-dlamino phenyl pyridyl sulfone.

Instead of the benzene sulfonle acid halogenides
the sulfonic acid themselves may be employed
whereby the reactlon s carried out in the pres-
ence of dehydrating agents, such as, for instance,
phosphorus pentoxide. The yleld obtained by
this method, however, is appreclably lower
than by the above mentloned processes. Reac-
tions starting with sulfonic acids or their halo-
genides are described, for instance, In U, S. ap-
plication Serial No. 335,868,

The following examples serve to illustrate the
invention, without, however, limiting the same to
them.

Exzample 1

200 gs of the sodium salt of p-acetyl amino ben-
bene sulfinic acid are bolled under reflux with 156
gs of 2-chloro-5-nitro pyridine in 4,5 liters of al-
cohol for 7 to 8 hours. After allowing the reac-
tion mixture to stand for a lpnger period of time
the crystalllzed mass is filtered off, thoroughly
washed with water and recrystallized from alco-
hol. Melting Polnt 225-228° C.

5 gs of the thus obtained p-acetyl amino phen-
yl-p’-nitro pyridyl sulfone are dissolved in 40 ccs
of glacial acetlc acld and within ahout 10 min-
utes 10 gs of sodium hydrosulfite dissolved in 50
ces of water, are added to the hot solution whille
stirring. After heating on the water bath for
another hour, the solution is evaporated to dry-
ness In & vacuum, the residue treated with dilute
sodlum hydroxide solution until it shows lasting
alkpline reactlon, and recrystallized from dilute
alecohol, Melting Point 271~272° C,

For saponification 3 gs of the p-acetyl amino
phenyl-p’-amino pyridyl sulfone are heated to
bolling in 60 ccs of 20% hydrochloric acid for half
an haur, the cooled solution 1s mixed with ice
water and rendered alkaline with sodium hy-
draxide solutlon while cooling. The p,p-diamino
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phenyl-pyridyl-sulfone precipitated melts at 183°
C (from dilute alcohol).

The reductlon of the nitro compound with
stannous chlorlde in glacial acetic acid is car-
ried out in the following way:

QOver 6,4 gs of the nitro compound there gre
poured portion by portlon 32 ces of a 45% solu-
tion of stannous chloride in glacial acetic acid
within about 30 minutes, keeping the tempera-
ture thereby at 50-60° C, After allowing the re-
action mixture to stand for a longer perlod of
time the tin double salt precipitated is treated
with dilute sodium hydroxide solution in order
to convert it into the free base.

Ezample 2

65 gz of the p-acetyl amino phenyl-p’-nitro
prridyl sulfone obtained according to Example 1
are suspended in 350 ces of concentrated hydro-
chlorie acid and reduced in the usual manner
with 150 gs of stannous chlor!de in 250 ces of
concentrated hydrochloric acid at 40-60° C and
thereupon heated for one more hour on the water
bath., The tin double salt precipitates on stand-
ing, It 18 converted into the free base in the
usua]l manner. The p,p’-dlamino phenyl pyridyl
sulfone with a melting point of 183-184° C (from
dilute alcohol) i3 obtalned with a yield of 30 gs.

Example 3

5,0 g5 of the sodium salt of p-acetyl amino ben-
zene sulfinic acid and 3,2 gs of 2-chloro-5-amino
pyridine In 15 ccs of methanol are heated in a
sealed tube up to 160° C for 8 hours. After cool-
ing the contents of the tube are filtered off by
suction and the flltrate is precipitated with water,
whereby the p-acetylemine phenyl-p’-amino
pyridyl sulfone precipitates at first in the form
of an oll, which solidifles after long standing.

The acetyl compound 1s recrystallized from di-
lute alcohol and saponified to the p,p’-diamino
phenyl pyridyl sulfone according to Example 1.

Example 4

3,8 gs of nitro phenyl sulfinic acid and 2,0 gs of
anhydrous calclum acetate and 3,2 gs of 2-chloro-
5-nitro pyridine in 120 ces of ethanol are holled
under reflux for 7 to 8 hours. After coollng the
precipitate obtained, representing p-nitro phen-
¥l-p’-nitro pyridyl sulfone, is filtered off by suc-
tion, washed with water and recrystallized from
elacial acetlc acld. Melting Point 253-254° C,
Yleld 70% (of the theory).

3,8 gs of p-nitro phenyl-p’-nitro pyridyl sulfone
are reduced in 200 ccs of methanol by means of
hydrogen In the presence of a nickel catalyst.
After having taken up the calculated amount of
hydrogen the catalyst 1s filtered off and the fil-
trate is concentrated by evaporation. 'The there-
by obtained raw product of p-amino-phenyl-p’-
amino pyridyl sulfone melts at 183-184° C. Yleld
T0-80%.

Exzgmple 5

15,5 gs of p-nitro thiophenol and 15,8 gs. of 2-
chioro-5-nitro pyridine are dissolved at 75° C In
370 ccs of ethanol. To this solution there are
added 5,6 gs of potassium hydroxide in 200 ccs
of ethanol. Subsequently the solution is heated
to bolling for about half an hour on the steam
bath. After cooling and filtering off by suction
the crystalline precipitate, which, besides p-nitro-
phenyl-p’-nitro pyridyl sulfide, contains p,p’-di-
nitro diphenyl sulfide, is recrystalllzed from
methanol wherein the latter is insoluble. The p-
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nitrophenyl-p’-nitro pyridyl sulfide melts at 125—
126° C. Yield: 60-70%.

3,8 g5 of p-nitro phenyl-p’-nitro pyridyl sulfide
are dissolved while heating in 50 ces of glacial
acetic acid, and 3,0 gs of chromic acld anhydride
are added to the solution at a temperature of
about 90° C. Already during the Introduction of
the chromic acld a crystalline precipitate begins
to form. After keeping the temperature for

about 30 minutes at 90° C and cooling, the p-nitro 10

phenyl-p’-nitro pyridyl sulfone obtained s fli-
tered off by suctlon, washed with water and re-
crystallized from glaclal acetic acid. Melting
Point 253-254° C. Yield 50%.

The reduction of the dinitro compound to the
diamino compound is carried out according to
Example 4.
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