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~D m.r present invention relates to novel conp ﬁnm
the general i ~RO=S=0ZRaR5 1| wherein Rl is h? 20025

RZ is hydrogen, ???fluoronethyl or lower alkyl; R3 is hydrogen or am no; or
R and R2 or R3 and R2 taken together dre -C}hc}+c}hc}+; Zis
pyrinidin-4¢MWWWWNMMmMm"4-yI, pyridin-2-yl or phenyl; R4~ RS are each

i ndependent | | ower al kyl, trifluoronethyl, 10 hal ogen, | ower

al koxy, nitril oxg@bano, | ower aIkyI am no, dilower al kyl-am no,

pi perazi nyl, norpholinyl, pyrr | h C6 cycl oal kyl, C9-C6

cycl oal kenyl , t-buthyl et h| nyl I%W ru(l)‘i%lglll\é?fly?tﬁveﬁyl phenyl et hi nyI ,

napht hyl , thi ophenyl, or phenyl, mhlch may be substltuted by hal ogen, | ower

al koxy, 15 | o | kK

“NH(GLE) RS Rﬁﬁe%e SRR B 8 B B el forml
-NH(CH2)nOH;, n is 2-4 R6 and R~ are each |ndependently hydrogen or | ower
al kyl, 20 with the provi so, that when Z i pyrimdin-4-yl, R4 is different
from RS, - 2 - Z5 JUN 2002 - when Z ig pyridin-2-yl, R5 is not |ower

al kyl and - when Z is phenyl, R4 and one”8fR1-R3 are different from
hydrogen. and to their pharnaceuticall ept abl e salts. Conpounds, which
have been disclainmed fromthe present i @n are 5 described in

Monat shefte Chem e, 92, 1212, (1961), ghm Pharm Bull., 29(1), 98-104,
(1981), JP 09059254, EP 524781 and Hel =XhPm  Acta, 56(1), 196- 206,
(1973). Surprisingly, it has been found t the conpounds of fornula I
possess a selective affinity to 5HT-6 r tors. They are accordingly
suitable for the 10 treatnent or prevetfti onRdf gentral nervous disorders
such as, for exanple,

wherein
R1 is hydrogen;

5 R2 is hydrogen, trifluoromethyl or lower alkyl;
R3 is hydrogen or amino; or

Rl and R2 or R3 and R2 taken together are -CH=CH-CH=CH-;

Z is pyrimidin-4-yl, pyridin-4-yl, pyridin-2-yl or phenyl;
R4 R’ are each independently hydrogen, lower alkyl, trifluoromethyl,
10 halogen, lower alkoxy, nitrilo, amino, lower alkyl-amino, di-

lower alkyl-amino, piperazinyl, morpholinyl, pyrrolidinyl,
vinyl, C,-C, cycloalkyl, C.-C, cycloalkenyl, t-buthylethinyl,
hydroxyalkylethinyl, phenylethinyl, naphthyl, thiophenyl, or
phenyl, which may be substituted by halogen, lower alkoxy,
15 lower alkyl, trifluoromethyl or nitro, or a group
-NH(CH2)nNR6R7, -N(CH3)(CH2)n NR6R7, -NH(CHg2)n-
morpholin-4-yl or -NH(CH2),OH;
n is 2-4
R6 and R7 are each independently hydrogen or lower alkyl,
20 with the proviso, that

- when Z is pyrimidin-4-yl, R4 is different from RS,



psychoses, schi zophrenia, manic depressions (Bryan L. Roth et al., J.
Pharmacol . Exp. Ther., 268, pages 1403-1410 (1994)), depressions (David R
Sibley et al., MIl. Pharmacol., 43, pages 320-327 ( 1993)), neurol ogi cal
di sorders (Anne Bourson et al., J. Pharmac6l”. Exp. Ther., 274, paddésJUN 2007

173-180 15 (%9QR)7Z is Fyrifinterd, g6 i8hot 10N0&Y ABS/ aRge, 64, pages 1105- 1110
(1995)), nenory di sorders, Parkinson's di sease, anyotrophic |ateral

sclerosis, A&vhaﬁlmpﬁexﬂylsﬁd%@aﬁe bERILRY o8  dsfretcrR ABEm(MYHHogh ). Sl ei ght
et al., Neurotransm'ssions, 11, pages 1-5 (1995)). njects of 'the present

i nvention asmd ¢@hb«e1mr1ﬂﬁarniadeultmlly acceptabphaalte. 20 ceutical ly acceptabl e
addition salts ‘{:hereof parati Oaéﬁ?iﬁ‘t he boveh' ment i gned conpounds,
medi cament's con %ntPiOH&dﬁhW Y apen ré’né§ %\@F?S% lpKentieR 8¢ t he
above- rre ti r

especi aI %%ﬂq%ﬁgggg@ﬂga%{kgegglﬁgxgﬁé % ]%mplgﬁ@ r r ed}ll %Ilcgﬂ g%rﬁﬁl ‘er, or
for the rranz@(qqt %qoqf (mmesp@%BB%mBEP@znﬁrmSanc?HeTheChnﬁeAbtaor56(1)

conprises co rg)oun s of the follow ng structures: 2 5 JUN 2002 -3g R3 R3 R
R\R2\R219 QQ6)(1|923I)I~/ ~ | R/ Ry ~ R~ R (O=S=0 C=S=0 O= =0 and 0=
=0 NI NI Rawl\l Rs Ra WA\~ Rs Ra\ Rs Ra\ Rs I-al-bl-c I-d wherein

R1- R5 have the ni.t.i ¢ ven abo The follow
formul ae |- rIISIBg§ g?‘ag PR faun S{lﬁ? Pg’e %9‘8?8?’?5% ofﬁq'}]?'@lﬂ@d[spossess a
above- ment i M@&l@&fﬁrﬁt%to 5HT 6 receptors They are accordmgly suitable for the

[ 4- (4- am no- benzenesul phonyl) br omopyri m'di ne-2-yl]-nethylamne in
accor dah@e tweatmént oribaeterdjon of central nervous disorders such as, for example,

e %é%llasna@g@gﬁésgmgé%ﬁﬂf%é% he
5" Erone EABRERER FThLs ool bheLL it SURRIRA PR ERHATDAIR

(2-iodo- Gswéy@taﬁl NﬁleMb.rrﬁ}iéélthBE‘X% 85132081 (19939)) Healrlogcal
2- br ono- nfe'rr azi n- ri di ne-4-sul phonyl)-phenyl anm ne,

4-

j E 2- phenyl| dleo séAmnerﬁomrsynth,@n ﬁ’éxa@nwbbrﬁ:m’sh@haa%mge@ 173-180

N-[4- (41§ m 31899?”??*%%%@ ) : e-lPrrogmrtg Ifgl pages)i|1]05Nl 1{\6 (ICBQ%‘;) IXemory
disorders, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s
disease and Huntington’s disease (Andrew J. Sleight et al.,
Neurotransmissions, 11, pages 1-5 (1995)).

Objects of the present invention are compounds of formula I and pharma-
20 ceutically acceptable addition salts thereof, the preparation of the above-
mentioned compounds, medicaments containing them and their manufacture
as well as the use of the above-mentioned compounds in the control or
prevention of illnesses, especially of illnesses and disorders of the kind

referred to earlier, or for the manufacture of corresponding medicaments.

25 The invention comprises compounds of the following structures:



15 et han-1, 2-di am ne, N-[4-(4-am no

benzenesul phonyl ) - 6- bronmopyri dine-2-yl]-N, N, N trinmethyl ethan-1; ﬁ-ﬂjmzne,
N-[ 4- (4- am no- benzenesul phonyl ) - 6- br onmopyr bdl ne-2-yl]-N,N -di maz y
propane-1, 3-di am ne, 20

N-[ 4- (4-am no- benzenesul phonyl) - & bronopyri di ne-E&yl]-N, N -di etdfyl

pr opane- 1, 3-di ajn ne, 0 R2 B2
N1-[ 4- (4-am no-A&en Bhesul phony Lyt onopyri di ¢ I']-butan-1 pam ne
and 1-[6-bro 3-trifluorong - benzenesul | )-pyridine

yl ] pi perazin UN 2002 -4 axGeoor dance W o'mul a | - b, R

[ 2- (4- am no- bengenesul phonyl) - 6- vl h- et h m n
accor dance wia®S*ornula I-c 5QF b ¥haM e o
4- (3, 5-di met hox)- benzenesul phon - phenyl anm ngy# @\
[ 3- (4- ani no- b¢rzeNesul phonyl ) - nophenyl ] - net hy| ani ne,
[ 3- (4- am no- nﬂ\su phonyl) - r rT%henyl ] -t 1 ne, R4 RS
[ 3- (4- ami noRberteneBul phonyl - 5-Wr orfdphenyl | - et hyl net hyl ani ne, 10
4-[ 3, 5-di et hoxybenzenesul phonyl ) - 2- met hyl phenyl am ne,
N-[ 3- (4- am no- hgnzenesul phonyl ) 1§- br onophenyl ] - N-enet hyl pr opane- I8 di ami ne
and 3-[3-(4-am no- benzenesul phonyl ) - 5- br onophenyl am no] - propan- 1-of in
accor dance whéfeih®@ MRS dvedtheldighifRanRespiveameiioval kyl " used in the present
description denotes residues of 1 to 7, preferably of 1 to 4, carbon_atons,
such as, for exBhefdlowimgsampeundd of formudag -, l-lylopgnd Ird Be gspedialiyit y|
and t-butyl. ‘fhe t(—ixrr}:ﬂl oper al k(%x(}/" ddeth es a | ower al kyl oxy residue
wher ei n | ovié?® ?56(3“ %/ § P RF%ABBve, such as, for exanpl e, met hoxy,
et hoxy, n-propoxy, i propoxy, n-butoxy, i-butoxy and t-butoxy.

5 [4-(4-amino-benzenesulphonyl)-6-bromopyrimidine-2-yl}-methylamine

Lgpyri di nexds

in accordance with formula I-a,

[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yll-methylamine,
[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl}-dimethylamine,
4-(2-chloro-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine,

10 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-sulphonyl)-phenylamine,
4~(2-i0do-6-pyrrolidine-1-yl-pyridine-4-sulphonyl)-phenylamine,
4-(2-bromo-6-piperazin-1-yl-pyridine-4-sulphonyl)-phenylamine,
4-(2-phenyl-6-pyrrolidine-1-yl-pyridine-4-sulphonyl)-phenylamine,

) N-[4-(4-amino-benzenesulfonyl)-6-bromopyridine-2-yl]-N’,N’-dimethyl-

15 ethan-1,2-diamine,

N-[4-(4-amino benzenesulphonyl)-6-bromopyridine-2-yl]-N,N’,N’-
trimethylethan-1,2-diamine,

N-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-N’,N’-dimethyl-
propane-1,3-diamine,

20 N-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-N’,N’-diethyl-

propane-1,3-diamine,
N1-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-butan-1,4-

diamine and
1-[6-bromo-4-(3-trifluoromethyl-benzenesulphonyl)-pyridine-2-

25 yl]piperazin



The term "l ower al kyl am no" denotes a group wherein the | ower al kyl residue
is as defined above, such as, for exanple, nethylam-no and et hygswﬂ 25
The term "di -1 ower al kylam no" denotes a group with two identic !

di fferent |ower alkyl residues as defined above, such as, for exanple,

di met hyl am i acchrelahyé aritinforanulzel-byl - et hyl - ami no. "Am no protecting group”
nmeans a protecting group that preserves a reactive amno group that

ot herwi se woul d be nodified by certain chem cal 2 5 JUN 2002 -5

et one: TIeS O QU L KROS5 LT R Rkl P ot

"pharmaceutically acceptable salts" enbraces salts with inorganic and

organi ¢ aci g$ astsrdaase Rith fsdth@ra Ecaci d, hydrobromc acid, nitric 5 acid,
sul phuric acid, phosphoric acid, citric acid, formc acid, fumaric acid,
mal ef i ¢ &ci dpdacetic acid, succinic acid, tartaric acid, nethanesul phonic

aci d, ptol uenesyl ic acid and the Jike as well. as salts with inorganic
bases such as sgb&tﬁggpeﬁb"r’ﬁg ?Qﬁﬁ%ﬂ%ﬁn&’@@%ﬁma&%ﬁs can be manuf actured
readily by any persan.:ski i L= Rayi I tate of the
art and taking %I’(?%tﬂéﬂéo%\ém glreg%ﬁgxﬁn? Pe5 ?g(;ﬁtl}rla ghgﬁﬁlﬁrge%l%%gﬁﬁg, to be
converted into §8-$4laminbhshanipoiphdaydts-beomophehyRntintdbrylarsnld, s can be

manuf actured in_a manner, known per se, which process conprises a)
converting a col3-ébgsmaiorkenrenesulobopylindtoromephanzliatbyaativilamiae, f or nul a

l, 15D i2ing: ' f f la RB R2 RL

S 11 ra 8B i oo ARy bef oy R G AT g p i T @

si gni ficances giNLB(£BaVR0-KInz3AeSUlpheae])iBBramepRBRYINdN OhetiRylfibBane-1,3-
diamine and

3-[3-(4-amino-benzenesulphonyl)-5-bromophenylamino}-propan-1-ol

in accordance with formula I-d.
15
The term "lower alkyl" used in the present description denotes residues of
1 to 7, preferably of 1 to 4, carbon atoms, such as, for example, methyl, ethyl,
n-propyl, i-propyl, n-butyl, i-butyl and t-butyl.

The term "lower alkoxy" denotes a lower alkyloxy residue wherein lower
20 alkyl is as defined above, such as, for example, methoxy, ethoxy, n-propoxy, i-

propoxy, n-butoxy, i-butoxy and t-butoxy.

The term "lower alkylamino" denotes a group wherein the lower alkyl
residue is as defined above, such as, for example, methylamino and

ethylamino.

25 The term "di-lower alkylamino" denotes a group with two identical or
different lower alkyl residues as defined above, such as, for example,

dimethylamino, diethylamino or methyl-ethyl-amino.

"Amino protecting group" means a protecting group that preserves a

reactive amino group that otherwise would be modified by certain chemical



-6 RBR2 RO=S=O0Z Ra X 11l wherein RL-R4 have the significances given
above, Z is pyridyl or pyrimdyl and X is halogen or nitro, with gﬂwﬂwnd
of formula 5 HNR R* wherein R and R' each.independently are hydrgsgen

| ower al kyl, -(CH2)nNR6R~, - (CH2)n-nor phol?n-4-y| or -(CH2)nOH, or R, R
10 taken t vgatthens. Whesetgreus aremelbknbwohnt theyardr Breferzedhedtlar present
-(CH2) 2N(CH2) 2, .- (CH2) 2)2- or - 2)4-. to a conpound of 2 ~ JON ?~"?
formula I, 15\%%‘?%?’5(53‘@%5&%3&8}'0‘?8 O@ieképoi\%’ioﬁ’é’ di -1 ower al kyl ami no,

pi perazinyl, norpholinyl, pyrrolidinyl, -NH CH2) nNR6R~, -N(CH3) (CHZ) nNR6RY7,
- NH( CH2) n- nor pheyl ~yh = %M]f{g%l)lg% [ " are

hydr ogen or Iomgﬂé;?%ﬁ,plgérrra al kyl &t rfsgjgalggrsr%(la%pén mé%ﬁ‘n%%ﬁ%up of a
conpound ofinégfaniit and drghnicadidsenckalak Hydaothiorgrauip, loydabdomi©wneid, nitric

al kyl -am no group, or 20 e) cleaving off an am_ng protecting group in a
conpound ofacidrsalphauric zcil, pirespboric aridzifgic geidotogagiczomh-fumpaic peidy
wherein R--- Z .and R. have the signihficances gjven,above, .and P is _an
A o pr ot SREEK AR ARSI POR, PRt FOMnG ERG. SRk LaRts e sl A

W thin the tgRfdnRitiigpHbrEé Y61 and the like as well as salts with inorganic bases such

as sodium or potassium hydroxide. Such salts can be manufactured readily by

any person skilled in the art having regard to the state of the art and taking
10 into consideration the nature of the compound to be converted into a salt.
The compounds of formula I and their salts can be manufactured in a

manner, known per se, which process comprises

a) converting a corresponding nitro compound into an amino compound of

formula I, or

15
b) oxydizing the sulfanyl group in a compound of formula
RS
RZ
R1
S
I
’ Q, *
R* RS
into a sulfonyl group,
wherein R1-R5 and Z have the significances given above, or
20

c) reacting a compound of formula



above and if desired, converting a conpound of formula | into a

phar maceutically acceptable salt. 10 In accordance wth process variant a)

a vitro group in a conpound of fornula Il 'bs converted into a corr¢Spiiditig
am no group. This nethod is known in the aPt and may be carried out with a
reduci ng agent, such as Fe powder in therpresence of NH4C1 and, preferably,

in a mxture of solvents, for exanple, thapel / di oxane (1:1). 15 This
reaction is described, for exanple in etail in the working exanples
2, 8, 56, 57 and 69. A further nethod i e reduction in a H2 atnosphere
in the presence of a catal yst, such as C-rat room tenperature,

a sul fanyl group, described in process variant b) is carried out in
conventional manner, for exanple by rea
as Nal 04 or with mchl or perbenzene car

descri bed, for exanple, in working exaggz% 61 and 65. 20 The oxydati on of

on with an oxydi zi ng agent, such
ic acid, described in nore

detail in exanples 1 and 2. The am naBf on if accordance with variant c) is
carried out with a suitable 25 am ne, such as nethyl am ne, (exanple 9),
di met hyl am ne (exanple 10), _0_ 2 5 JU-32002 pyrrolidine (exanple 12),

pi perazi ne (exanple 40), norpholine (exanple 41), 2dinethyl am noet hyl am ne
(exanpl e 42), twhemihBReRfHardhendigeificanaeppivendihove, Z is pyridyl or

4- (3- am nopropyl ) - nmor phol i ge. (exanpl e 44), 3-net hyl am nopropyl am ne
(exanpl e 45), ?ﬁl%@ﬁy?%érﬁ’é-}l@ Bgn%bwgh\')rﬁe (exanpl e 46), 3-diethylamno-1
5 propyl am ne ( ?611119@ 1- propanol (exanple 48) or

N-tert.-but oxyggﬁggéﬁﬁgé@%i%gm no St an (exanple 49) in dioxane or ethanol
at a tenmperature of about 20-50 C. The al kylation of an amino group into a
mono- or di-substituted alkyl amno group is conveniently carried out as
follows: 10 A compound of formula I, wWhIRRont ai ns an ani no group is

di ssolved in acetonitrile and treated with e.g. forml dehyde and NaBHgCN.
After adjusting to pH 6 using, for exanple, glacial acetic acid, this

procedure is rephafeifl Riddd R" BREH Yhdepdilcs@Patd By @fogkl 1B ér Al3ei N9
obtained after a reaction period of about 2 hours. Anot her met hod conpri ses

treating a 15 c(GHemNRER’f ¢CHY)a nhompliodin-4on tomi-(GHa) QG oo Ryr®Up with, for
exanple, formc acid and sub_se(w?gntly hydr ogenating in a BHg- THF sol ution.
sui t abl 0 pr ot edekey tgeethey with thetNwdent to whigh thes atp/aljached eree fani | i ar

to any person ski fRrt he h of rse t e used only
t hose protecti ng‘b g@%&g@%ﬁch@%@zgébgzzgvoerdf(g?w‘b?%r?epﬁéggﬁﬁﬁ gr
conditions 20 i - Sbh5 - 'm%‘&t":aﬂ b :C _are not
af fected, suchqggﬁﬁghh%{é gfmgfr{ou%pag{lﬁlt)’hlg B %flo%lg{lﬁﬁl‘ﬁ% %(?Je%? ;EP ﬁglr oup in a
conpound of f oramilmo, Biperdniie ntdrphvtiayhigyrbylid st INH(QHRLN, MRERX} ur e of
di oxane and NaOH by heating under reflux. This reaction is described in
nore detail in -2&HM)ECHE), NREBXaNHECHY),i-matpholinbby]l oheNE(EHHgOHS t he
BOC group. 25 Exanples in accordance with vari ant f{, wherein R and/or RS
may be Todi fi edn i 24 and RS ared Riarednzirggemor dssoralkyleor he fol | owi ng:
repl acenent of a hal ogen atom by anot her one (exanple 7), replacenent of a
hal ogen atom preferrably brono, by the follow ng groups: vinyl (exanple
15), t-butydet hi t ) 3
ohenyl et hi nc{/)I (eag(lg%al(tgﬂggﬁo?réﬁndﬁ% AMAh O grahE B el dud £ ¥R NE112D) into

a lower alkyl-amino group or a di-lower alkyl-amino group, or

20 e) cleaving off an amino protecting group in a compound of formula



25 ,1UN 2002 _g_ cycloal kenyl (exanple 19) or by unsubstituted or
substituted phenyl (exanples 24-34 and 38), - hydrogenation of ahjlJNgo0l

al kenyl group (exanples 16 and 17). These reactions are famliar to any
person skilled in the art. 5 The salt formation in accordance with vari ant
Is effected according to nethods which apPe generally usual and which wll
be famliar to any person skilled in thg art_, The basic conpounds of
formula I can be converted into phar pcal ly acceptable salts, for
exanpl e with hydrogen chloride, hydro rom de, phosphoric acid, sulfonic
acid, citric acid, p-toluenesulfonic 1 rdRand the like. The follow ng

schenes 1-9 illustrate processes for thd preparation of conpounds of
formula | in nore detail. These react? ére famliar to any person
skilled in the art. The starting nmateriaks required for the manufacture of
t he conmpounds of 15 fornmula | are kno ounds or can be prepared from
known conpounds by wel | known processea¥ eme 1 R3, Rz XR3~\ N\ R2/

RR+1 1-1NNR R/ RL/-NSY~VIIl VM \ NRR" Rs, N\Miz Rz ~ Rz red.
if ~R~-R3, =NZ ~R~ROC=0~0S=0\ INIVINNMNRR N NRR |-a-1

;/Ll){/ e’2 3 ;] g NaﬁO 2@3‘\%‘1? rRell-ﬁ‘l,% ’an%’ thaveatrhde sl?gnl 1c\é%ctesh gi\;selnggllo(];\;e?ances gtven

and P is an amino protecting group, or

5 1) modifying the substituents R' and/or R’ within the definition given
above and
if desired, converting a compound of formula I into a pharmaceutically

acceptable salt.

10 In accordance with process variant a) a nitro group in a compound of
formula II is converted into a corresponding amino group. This method is
known in the art and may be carried out with a reducing agent, such as Fe
powder in the presence of NH4Cl and, preferably, in a mixture of solvents, for
example, methanol/dioxane (1:1).

15 This reaction is described, for example in more detail in the working examples

) 2, 8, 56, 57 and 69.

A further method is the reduction in a Hg atmosphere in the presence of a
catalyst, such as Pd/C, at room temperature, described, for example, in

working examples 61 and 65.

20 The oxydation of a sulfanyl group, described in process variant b) is
carried out in conventional manner, for example by reaction with an oxydizing
agent, such as NalQ4 or with m-chlorperbenzene carboxylic acid, described in

more detail in examples 1 and 2.

The amination in accordance with variant c) is carried out with a suitable

25 amine, such as methylamine, (example 9), dimethylamine (example 10),



metal, such as Na or K X is halogen and R3" is hydrogen or nitro. 5 Schene
2R3NOz~Rsz+1~/RiI-b/R~R4N~BrO:S:OSOZYIXXXI|g4TE]Eg
wherein R1L-R4 and Y have the si gnlflcances gi ven above. -11 Sc 10?2
N2\ R\ RIX+1 | R / R SYXI QBrZSJUNZOOZNHZl. ox. > |

[~ --~ | -bpyrroRdhe (exdmjide 320 pilplei*aﬁhe)(é%mme’ QO)) rRarpholEZ),e (etanmpde X1 e
the significances_given above, Schene 4 NO2 >/ | R- B Br XV
\I B N02 NHgimetRylamimyathylagynedenpmmloAd), 1Pz;zrmathylethylendlamme (example

43), 4~(3-aminopropyl)-morpholine (example 44), 3-methylaminopropylamine

(example 45), 3-dimethylamino-1-propylamine (example 46), 3-diethylamino-1-
5 propylamine (example 47), 3-amino-1-propanol (example 48) or N-tert.-butoxy-

carbonyl-1,4-diaminobutan (example 49) in dioxane or ethanol at a

temperature of about 20-50 °C.

The alkylation of an amino group into a mono- or di-substituted alkyl

amino group is conveniently carried out as follows:

10 A compound of formula I, which contains an amino group is dissolved in
acetonitrile and treated with e.g. formaldehyde and NaBH3CN. After
adjusting to pH 6 using, for example, glacial acetic acid, this procedure is
repeated with a methylamino compound of formula I being obtained after a
reaction period of about 2 hours. Another method comprises treating a

15 compound of formula I which contains an amino group with, for example,

formic acid and subsequently hydrogenating in a BH3-THF solution.

Suitable protecting groups and methods for their cleavage will be familiar
to any person skilled in the art, although of course there can be used only
those protecting groups which can be cleaved off by methods under conditions

20 of which other structural elements in the compounds are not affected, such as
the acetyl group or the BOC group. The acetyl group in a compound of formula
VII may be cleaved off by reaction with a mixture of dioxane and NaOH by
heating under reflux. This reaction is described in more detail in example 67.

In example 49 is described the cleavage of the BOC group.

25 Examples in accordance with variant f), wherein R* and/or R’ may be

modified within the definitions given above, are the following:
- replacement of a halogen atom by another one (example 7),

- replacement of a halogen atom, preferrably bromo, by the following
groups: vinyl (example 15), t-butylethinyl (example 21),
30 hydroxyalkylethinyl (example 22), phenylethinyl (example 23),



\' I N Hwhherein RL and R2 have the
significances given above and Y in XI| is an l-c-1 1-c-2 alkali mh 3
-12 Scheme 5 R3 ~ R~ NO2 NHz SY \ 1r \éXNHzXXIXXIIRsRS\ N%/
Ry >/ RO SO=5=0\1 \~ XN-XXIVHI-d-27~ 5 JUN 2002 RB\ ~t' / R | f~
N XXI'I'l wherein RydoalkiRyl texantpl¥ 19ave Hyhensilgstithitedne sabsfiimeied giengl and

R3 i s hydrogen. -13Schene 6 HNOZ XXI' I S02Na
(examples 24-34 and 38),

R~->B\ I N HXVIIl NH2 / ~R D=S=O B
I
I

- hydrogenation of an lower alkenyl group (examples 16 and 17).
These reactions are familiar to any person skilled in the art.

5 The salt formation in accordance with variant is effected according to
methods which are generally usual and which will be familiar to any person
skilled in the art. The basic compounds of formula I can be converted into
pharmaceutically acceptable salts, for example with hydrogen chloride,
hydrogen bromide, phosphoric acid, sulfonic acid, citric acid, p-toluenesulfonic

10 acid and the like.

The following schemes 1-9 illustrate processes for the preparation of
compounds of formula I in more detail. These reactions are familiar to any

person skilled in the art.

The starting materials required for the manufacture of the compounds of
15 formula I are known compounds or can be prepared from known compounds by

wellknown processes.



XIl D= S= ON= NXx \ i xxv N2 R2 R~ O=S=01-d-3 2 5 JUN 2002 NO2 RL S O X
\' N " N2 ~R~S= 00X\ N wherein R-R2 and X have the significances

gi ven above. 5 NO2 N02 C~3 OH Br CHg Hz‘-~% Br OXXVIII N02 R2 15~JUN 2882 Fe
O~ =0Br CN NEt3 (CF3C0)ZO XXXI'I'I Schene- Or carbonyl diimdazol 2. NH40H
XXIX NO2 R R O=S=0 Z Br NH2 O XXethdl NO2 Z N H2 Br O XXVI

R
R2
X R®
~ N H2 R1
| + — —
(k NR'R” R
~Z N
SY | Vil
14 VI \'H\
NR'R”
R3 NH,
R2 R®
red. if
) R! RY = NO, R’
0—S=0 Oo—&=o0
Z N Z "N

NR'R"” NR'R”

Vi

wherein R1, R2, R’ and R” have the significances given above, Y is an alkali

metal, such as Na or K, X is halogen and R3’ is hydrogen or nitro.

Scheme 2
RS
NO, ™ R?
) R
N .
® — w1
1
R4 Br R o—=s=0
SO,Y
IX X ~ l
NS
5 R Br X

wherein R1-R4 and Y have the significances given above.



XXVIT xxx XIl N0O2 R R~ S N H2 Br O XXXl RBRR R O= =0/ Br ~N~NRS XI 2 5
Jt~f~ ~"""" r wherein R and R2 have the significances given above and Z is
pyridyl-4yl. Scheme 8 5 R X Kat., DW -14 R? RR R O==0RN REZEIIHUNRUZ
wherein R1-R3 and R5 have the signifi canced gi ven above, R is vinyl,

i sopropenyl, t-butylethinyl, hydroxyal kfpkre¢ti nyl , phenyl et hi nyl,

cycl oal kenyl or phenyl, which may be substituted by hal ogen, \y
trifluoromethyl, |ower aMRexy or nitro andNRz2nmay be -SnBu9, -|B
hydrogen. Schene 9 10 R [
l-b-3 N ' E@ Pd( OAc) 2
R1-Rg and have t'he

wherein R, R2, R4 and Y have the significances given above.

Scheme 4
bl
NH,
NO, NO»o -
R2
~ + XU —— —>
s R1 R1
B Br
XV Oo=s=0
g b\
| S
NS
B NO, xvi B NH;
I-c-1
NO2 NH,
)
ré ?
R =}
- O=S=0
g /b\
NS
B ”/ B XN k2
5 XVII H

wherein R1 and R2 have the significances given above and Y in XII is an

alkali metal.



-15 Schemre 10 RBRs Rz R\ (/ R Pd/C- H2 R O= =0 0= =O N_ _Rs ~N~-RS
l-b-6 Pd(QAc)2 C-i~-N2 RB RR I\ R O= =0~ WN~Rs I-b_8 I-b-7 Al starting
materials are well known conpounds or can ﬁf prepared by 5 neffodli WHown i n
the art. As nmentioned earlier, the conpounds” of the present invention
possess a selective affinity to 5HT-6 rédeptors. The binding of the
conpounds of formula | in accordance with the inyention to 5-HTg receptors
was determned as follows: 10 Menbranes obtai ne m HEK 293 cells which
had been transfected with 5-HTg receptors fro were used. The cells
were purified by two-fold centrifugation ( 10 tes at g8000 g) in
phosphat e- buf f ekgegd sodi um chl ori de Nsal ution. Th céll mags vas suspended in
an ice-cold sol ition consisting of \50 M Tris-HE" buffe g 'mM MyGk 2, 0.5
f |l uori-dp- a m)geni zed—>»

(Polytron ho
? 5 JU~ 2~~ 10 m nutes amd subsequently

centrifuged (20 mnutes at 20 000 g). The cell mass was zfgai n suspended in
the aforementi &¥ed Tris buffer solution. ThH&Iresulting ceFNconcentration

were freezes dried at (-80)C. Displacenent tests were car th out oi n order
to determ ne thﬁg affinity of the t ests substance to the 5- eceptor. In
order to carry put the test, the honpgenizate was thawed ard s ended,p a
buffer sol uti gax{p .4) consisting mM Tris-HC buffer, 5| nvl

I Vigd 2, 10- yI ine and 0.1% 1 orbic acid. 100 ~1 of nenbrane
suspensi on, 5B Nof [3H=—LSP (spe activity 85 C | Mmol, final
concentration 1pM and 50 ~,1 of tesy substance sol ution were incubated at
37C for 1 hour.$The respective SUbBEtE§ was investigated at 7 different
concentrations from10-1Mto 10-4M _Ihe binding reaction of the test

subst ance was erru@ted by rapid ration through [a] 15 Watnan GFB
filter. The f waf_washed with 2 y of Tris-HO buffer (50 mM pH
7.4) and th€ radi oabti virty on t 17t er Nwas ngasured by scintillation
spectroscopy in 2 of scK¥¥illation solution. All tests were carried out
intriplicate and were repeated three tines.

wherein R! and R2, X and Y have the significances given above and R3is

hydrogen.



The pKi values (pKi = -loglpKi) of the test substances have been 20

determ ned. The Ki value is defined by the follow ng fornula: igzgp Ki = 1+
KD with the | CSp val ues being those conceqbrations of test conp JUNi2807 nv
by whi ch 50% of the |igands bonded to thé 'Méceptor are displaced. (L) is
the 25 concentration of |igand and tbedekd value is the dissociation
constant of the ligand. The conpounds in accordance w thnohe invention have
a selective affinity to 5-HT 6 receptors with a Ki value belgw 1.6 ~M The
conpounds of formula I and the-pRgrmaceutically accept Salts 30 of the
compounds of formula | can be as nedi canents, e.g t he form of 2
3 JUN ?~'"" -17 phawogmceuti cal “p#F€par ati onsxy The pharma tTal

prepar at i ox&licambe—admPni stered orally, e—g—nnthe forin of tablets,
coated tablets, dgagees, hard“ang Soft gel atine capsul es} sol utions,
enmul si ons or suspEEELg$§Ja The adwRi stration can, howeye: als8 be effected
formof injection solutions. Theg#

rectally, e.g. in the>formof 5 suppositories, parente ejfjg. in the
poun of formul g ZR bpﬂpﬁocessed
with pharmaceutically inert, inotgaric offl organic cdrriers f?r the XXVI

production of pharnmaceutical px€pay¥datiraris\Lagiyose, corn gta ch or

derivatives thereof, talc, stearic acidls or its sal is ang the like car be
used, fcr exanple, as such carriers fer tablets, 10 coated tablets, dragees
and hard gel atine capsules. Suitakhge carriers for soft gelatine capsul es
are, for exanple, vegetable oils, jwaxgs, fats, sem-solid @d |iquid
polyols and the |ike. Depending Ne nature of the actiyk_sukfstance no
carriers are, however, usually
capsules. Suitable carriers for
for exanple, 15 water, polyols, Qprol, vegetanl e oil anf
Suitable carriers for suppositorie¢s are, for exanple, nasd
oils, waxes, fats, sem|liquid orNguid polyols and the |

o,

Qnd syrups are,
the' | ike.
lb or hardened

pharmaceuti cal preparations can eover, contain prese i vesgp

sol ubil'i zers, stabilizers, wet ms, enulsifiers, engﬂib XXVII
colorants, 20 flavorants, salfs for varyif the osnoti 2 K€ Nouffers,
maski ng agents or antioxidants. They can al so contain still other
t herapeutical |y val uabl e substances. Medi canents contai ning a conpound of
formula | or a pharmaceutically acceptable salt thereof and a

t herapeuticaglly..iRgr Kk er . ar, j t he present

i nvention, wg'éerl}é%n gqbf;{zoggésx?’gygttﬁ%%g%g?%%ﬁég,én%biog " conprises by

bri ngi ng one or nore conpounds of formula | and/or pharmaceutically
acceptable acid addition salts and, if desired, one or nore other

t herapeutical ly val uabl e substances i AERsIE 7(:gal eni cal adm ni N@gation form
together with wog or nore therapaobically inert carriers. 3QLIn accordance

with the invepljon conpgunds of neral fornula | as. well hell

phar maceut i c accepiabl-gesal ampibe usg}jmwﬂﬁeat ™Or 2

preventi on 8f ce@Hsal W&xvous i sorfers suchz%gfgppressions, psychoses,
So

schi zophreni a, neurol ogi cal disordeds, nenory rders, Parkinso &§
di sease, 2 5 J¥NVHl-~~ -18 anoytrophic ¥&eral sclerosis, Al heiﬁ%r's

di sease and Huntington's di sease and for the production of cofn@spondi ng
nmedi canents. The dosage can vary within wide limts and w il , gof course, be
fitted to the individual requirenents in each particular case! In the case
of oral adm nistration the dosage lies in 5 range of about 0.0l ng per dose
to about 1000 ng perygday, preferrably to aRowt 500 ng of a cQgpound of
general fornmula | or |t q#porresponding amount of a pharnmaceu ichly
acceptable salt th " al t hough the up imt can al soeexceeded when
this is found to b i cat ed, o] amlges—i hustly _; e1the

pr esent i nen iQn in nork detai%§£o 0 Howe er,Rthey are not Inténded to
limt its scope inoa8gOranner. aﬁb e 10=8=0 S

(4- Benzenesul phonyl - -brormpyrim'din-Z-vI)J thyl am ne 15 0.33 g (0.00124
nol ) of (4,6-dibr% rin1din-2-y|)-net%g 'nﬁHand 0.33 g (}(K)g:znnl) of
t hi ophenol sodi um-Salt Q%rexﬁgmrred in m ot 2- met hyl - Bsyrt df i done g%
120C forg4 hrs. The solvent was renpved and Ohe resi*fié was par®iti oné

bet ween water and diethyl ether. The ether phase was washed with sat.

sodi um chl oride solution and dried over MgSO4. After filtration and




20 renmoval of the solvent the residue was chromatographed on silica gel
with diethyl ether/hexane 1:3 and subsequently dried in a high vac%unl -
There was obtained 0.24 g (65% of 5 JUN Y™
(4-bronn-6-pheny|su|phanylpyrinidin-2-y|)ﬁéﬁﬁylanine as white crystals;
mp.: 122- 13AekeinOR1@nd ROHhEPOBhEBIgnifAAtances éiven above and Z is pyridyl-4yl.

(4- br ono- 6- phenyl sul phanyl pyrim di n-2-yl) 25 methyl am ne was di ssolved in
20 M of MeOH and treated with a solution of Z.80 g (0.0085 nmol) of Nal 04.
The suspension was stirred at 39 C for, 24 hrs. Subsequently, the sol vent
was removed and the residue waSRE e oned in water and diethyl ether. The
et her phase was washed with sat. sodiumchloride solution and dried over
MyS04. After fiREtration and renoval of the %f sol vent the residue was

chr omat ogr aphed)gnrsilica gel with ethyl ac ate/ hexane 1:4 and
subsequently d d in a higlgyacuum There 2 5 JUN 2002 -19 obtained
0.054 g (55% © & benzene {q%@pyl-G-bro Awﬁdin-z-yl)nethylanine as
white crystal g=gapp.: 142-143 '~ .nganpleﬁ%_i

f 4- (4- Am no- bengzenesul phonyl ) - 6- bronopyri m Q-Z-yll-nethylanine 0.70 g
(0.0026 nol) 4, 6- di bronopyrim di n-2-vyl t hyl am ne and 0.56 g 10. 002b
mol ) of 4-nigl+dfitgphenol pot a5siuni Bait re dissolved in 15 m of 1 10
met hyl - 2- pyrrol i done and stirred at 50C Por N5 At's. The-2o0l vent was renmoved
and the residue rtitioned in water and ethyl acetate. The conbi ned
or gani ¢ pha&vg@r%ﬁ‘-ﬁg%@o& T¥p tha sigayasances BIv #Roes i BRYand dri ed
over MySgQ4.: il g i : e 1S r esi

chr omat ogr alph (}j&lé)egI };slii f F’?&‘}%{e}?ﬁ&nﬂt F’? et f%‘l ceet}tingl'?yelf %géggéetgf:ﬂgylégg&gg&eﬂ@f
subsequent | gr pheniyl, &chich majibgkubstitatad Bhhakbgeas trfltaraadtidy]S bvger AbYky of
[ 4- br onp- 6- (4ni t rophenyl sul phanyl ) - pyrimdin-2-yl]-nmethylam ne as yel | ow
crystals; nelbmtrsz@mdzié@ax:beﬁszry&g, (%(.Cbﬂwrdﬁr@rogﬁn-

[ 4- br onp- 6- (4- ni tr ophenyl sul phanyl ) - pyri m di n- 2yl ] - net hyl am ne was

di ssolved in 30 mL of dichloronmethane and treated with 20 0.35 g (0.0011
nol ) of meta-chloroperbenzoic acid. After RdHdrh&@ at roomtenperature for
3 hrs. the reaction mxture was extracted with sat. Na2CQOg sol ution, water
and sat. sodiumchloride solution and dried over MgSOg . After filtration
and renoval of the solvent the residue was chronmat ographed on silica gel

w th ethyl acetate/ hexane 1:4 and subsequently dried in a high 25 vacuum
There was obtained 0.10 g;(53% of

[ 4- br ono- 6- (4ni trobenzengl suLphonyl ) -pyrim din-2-yl]-ngthyl am ne as bei ge
crystals; mp.: 185-186 R0. 40 g 0. 0011 nol) of 2

[ 4- br ono- 6- ( 4- ni t r obenz&ngkul phony!5X%pyri mi di n2-yl | -
suspended in 20 m of acéti & acid, treatgd with 0.40
and heated to 60C for 8590P 4 hrs. Thereafter, the
resi due was digested i er and the precipitate whi
was isolated. This S o%ved»jn di chl or onet hane

0fgB0 iron powder
et was renoved, the
t her eby separated
gndydri ed over - 20 -

2 5 JUN 200Z MyS04. ArteN fRitration and renmoval of t¥e sgd vent the residue
was chromat ogr aphed on silica gel PMQAset hyl acet at e/ hexane 1.2 and

subsequently dried in a high YacuGmN,There was obtained 0.25 g (68% of

[ 4- (4- am nobenzenesul phonyl ) - 6-Yronopyri m di n-2-yl ] - et hyl am ne as a yel | ow
solid; 5 mp.: > 250 C. Exanple (4- Benzenesul ~ho

~1- 6- bronopyri di n-2-yl)-nmet hyl am ne& 10 0.50 g (0.00177 nol) of
4-nitro-2, 6-di bronopyridine and 0.29%g (0, 00177 nol ) of benzenesul phinic
acid sodiumsalt were dissolved in 17 n1?of di met hyl f ormam de and stirred

at 50C for 1 hr. The sol vent was renov B the residue was partitioned in
wat er and et hyl acetate. The conbi ned pi ¢ 15 phases were washed with
sat. sodium chloride solution and dried pveR MyS04. After filtration and
renoval of the solvent the residue wasOedi@mat ographed on silica gel with
et hyl acetate/ hexane 1:4 and subsequent dried in a high vacuum There was
obtained 0.59 g (88.5% of 4-benzenesullphgnyl -2, 6di bronopyridine as white
crystals; mp.: 134-135 C. 20 0.42 0./001R2 rr%l))s of
4- benzenesul phonyl - 2, 6- di bronopyridine and 1.4 of 8M nethylamne in

et hanol re stirred at roomtenperature in a mxture of 11 nl of ethanol
and 11 of dioxane for 48 hrs. After renoval of the solvent the residue

was chromat QHer@ReR - RN asdl RTRa @ thkiRifddhees ae@drabhBovexane 1:10. The
product-contai ning fracti ons were suspended in




25 25 m of diethyl ether, treated in an ultrasound bath and diluted wth
45 m of hexane. The suspension was suction filtered and the filter
material was dried in a high vacuum There was obtained 0.224 g (B§%UNIN
(4- benzenesul phonyl -6 br om)pyri di n- 2-yl )-'n’e'i hyl ami ne as white crystals;
mp.: 145-148 C. 30 Exanple 4 (4-Benzenesu~hon~pyridin-2-yl)-nethyl am ne
2 5 JUN 2. OQZ -21 0.09 g (0.000275 nol) of

(4- benzenesul phonyl - 6- br omopyr i di n- 2-§¢hemed ani ne was dissolved in 7 n
of ethanol, treated with 0.009 g of Pd/C (109 and;hydrogenated under
normal pressure for 18 hrs_sThereafter, the 5 catgl yst, was filtered off,

the solvent was renmpved and the residue was part 3 din ethyl acetate
and saturated bicarbonate ion. The organic e ,was washed with sat.
sodi um chl ori de sol uti on dri ed orecC, NySO4. After Ffermval of the sol vent

the residue was chromatogrdph héd on srticadgel wQ
and 1:3. There was obtai "¢ 9. 025 g (37% of (4
benzenesul phonyl pyri di n-2 -met hyl am ne as bei
Exanpl e 5 (4-Benzenesul p - §- bronopi ~ri di m=7-yNj - & net hyl ami ne 15 0. 113
g (0.0003 nol) of 4-benZen Sulfohoryté 2, 6- di br orropyri di ne ah®t70.54 m of 5.6
M di met hyl am ne in ethanol were stirred at roomtenperature in a m xture of
3 mL of ethanol and 3 ml of diqxan for 5 hrs. After renoval of the sol vent
t he resi due was chronmat ographed onPQGCIA'CIsza gel with ethyl 20 acetate/ hexane
1: 10. There was obtained 0.09 g {8

(4- benzenesul phonyl 6- bronmopyri di n\2-yl )-di met hyl am ne as white crystals;

m p. 128-130 C. Exanple 6 25 4-(2, § di bronmopyri di ne-4-sul phon~phenyl am ne
0.48 g (0.0025 nol) of 2,6-dibronmo-%-nitropyridine and 0.70 g (0.0024 nol)
of 4nitrothi ophenol potassiumsalt wer eRﬂl ssolved in 12.5 m of

di met hyl formam de and stirred at roomtenpgsrature for 3 hrs. The solvent 30
was renoved and the residue was parti tg in water and ethyl acetate. The
conbi ned organi ¢ phases were washed w . sodiumchloride solution and
dried over MyS04. After filtration and repmoval of the solvent the residue
was chromat ographed on silica gel wth ‘thI acet at e/ hexane 1:19 and - 22
2 5 ~u~ Zoo2 subsequently dried in a vacuum There was obtained 0. 785
g (81 % of 2,6 dibronp-4-(4-nitrophetyl sul phany %-pyridi ne as yell ow
crystals; mp. 166-168 C. 5 23.6 g\g0. 06057 nol ) 58

2, 6-di brono- 4- (4- nitrophenylsulphanyl) pyridine were dissolved in 0.51 of

di chl or onet han r%afn

nmet a- chl or oper ﬁggdl%{ Cl %@?M’%fgﬁ&%gl%@t@vﬁg sh?s"ti?ﬁ’?'é’én Ir)re(?amd by

t enper atour endétdiod? Kiroswn Bubksequent |y, the reacti on nmi xture was extracted
with sat. Na2CQg sol ution and sat. sodium chloride solution, dr ied over
MyS04 and,

=Bt hyl acet at ef hexane 1: 4

e lrystal's; mp.: 142143C.

As mentioned earlier, the compounds of the present invention possess a

) selective affinity to 5HT-6 receptors.

The binding of the compounds of formula I in accordance with the

invention to 5-HTg receptors was determined as follows:

10 Membranes obtained from HEK 293 cells which had been transfected
with 5-HTg receptors from rats were used.
The cells were purified by two-fold centrifugation (10 minutes at 3000 g)
in phosphate-buffered sodium chloride solution. The cell mass was suspended
in an ice-cold solution consisting of 50 mM Tris-HCl buffer, 10 mM MgCls, 0.5
15 mM EDTA and 0.1 mM phenylmethylsulphonyl fluoride and homogenized

(Polytron homogenizer, 15 seconds at maximum velocity). The homogenizate



10 after filtration and renoval of the solvent, chromatographed on silica
gel with dichloronethane/ hexane 1:1 and 2:1. There were obtai ne?pﬂuﬁﬁmg
(87% of 2,6-dibrono-4-(4-nitrobenzenesul pggnyl) pyridine as yellows
crystals; mp.: 204-206C. 15 22.30 g (0.052 nol) of

2, 6- di br onowas (Lmﬂbatedlwr%@ﬁ?ef@ull}ﬂhmnymbesmud slibrequentlyscesypeifidgetl (20 a
mxture of 275 pl of ol...,and_ 275 of di.oxane, ate with 22.30 ¢
of pomderedn’illﬁ‘é??sa?rfdz@é@lggt h@ﬁ il I?QS%Waé %ﬁalmﬁﬂ?@e?a of water and

heated at rgfluche ontl,fd51‘x2§ ?Hff@%‘l fd2e Pho3e &lt géfe‘?{‘{:]&ié@g?‘[ﬁaztgéﬁw slgg off

on a rotary evapora or an e resi ue was ute

di chl or onet Ngnge]Bytehl SAEE LS dddht @refrisiHRel fnhl' dfetheMdBbializaRSweps pregded 1 n
a mxture of 250 ml of methanol and 250 m of dichloronethane in an

ul trasoubd dued atde)PCsuction filtered and the filtrate was retained. The

first filtrate V\§$ ﬁeparated in a separating.funnpel and the or anlfq phase
was washed with Daplacesnenhiests sraracasped opgan ogdertp %WHWBSG m%téfrcéd

and 26 concanl (a4 efLAUSE RS LA 18 apeandn UL 8 w0/ B3

chr omat ogr ap on silica rorre ane. e Were o ?al ned

16.6 g (80%o8b éni&%t@w&'s%@%@h’éﬁ&'bﬁ@p&f&é&' MQM%%T%BW&&@H@ 45
yel | owi sh crystals mp.: 196-198C (dec.). 30 Exanple 7 4 6- Di 1 odo-

i di ne- 4- sul doazydting bLHY mal Teis-HC2 Bulfed, I Vit Mgdlo Ol(ﬂ'rél\/gpéf}g}ﬂﬁﬂeBéBn&ll()ol%
4- (2, 6-Di brono-pyridine-4-sul fonyl)- phenyl am ne and 0.45 0.003 Mol) Nal
were st 10r easdonbigqeidu)(Hul ¢fimembraae stepension, 50ml OTH%H] Eﬂﬁé) fspecifion

di | d
e ves S B0 ARNRLSD) XL od AR S Bcgiatey e croanic
t ed. h t h i 0 thLeth t at 1:3 d
ERE A G T

di i odo- pyri Hiv@sﬂﬁ/bfewﬂ @@Yffére@ﬁ%ﬁbé’ﬁ@raﬁio% f?oxﬁrWDM%'l(b -40 - Thd hdiABC.
0. 227 g (0.0005 Di i odo- pyri di n-4-yl sul fanyl) - phenyl am ne were

di ssol ved ireactiagl cff tbé(tes:ﬂ :)ulatdnte gatsddterrupted By rgp(d)ﬁﬂﬂﬁxmoh{tih)'omgh 18]

The 1 ost SuCWHACTEIT 63 /P g i B EFRRES WASHAII A SAstl o RPUOnkPEIRRa

bri ne, dri e@ eX, aﬁfgspﬁ) ahg éﬁé%ﬁﬁfo%tcﬁgl XA&L ﬁWe?rWéé)ﬂ{e%Bﬂ)‘echgs' 02 with

ethyl acetate 172 an ryirng in vacuum it was i ned 0. 156
g (68% of d<eigfillatidni s;ﬂotm;copji ﬁe24nls¢ﬂ sfoﬁmwll)itlphemylhﬁoﬁne&lhﬁe@s brepani sh 15
solid. M5 (El); mele 486 (M).

4- ( 4- Ami nobeatFieseawh mh@h@h()atsﬁmdovvﬁmrqfnﬁ%’&e@ibr%ﬁﬁlﬁteszo 0.48 g (0.0025 nol)

of 2, 6-di br ono- 4Tﬂb&a%ﬁpsyarl <Al ?%5%19# rret hy %ganoc Qr'etkfeghh' ophenol

potassium salt were sso or mam e and stirred

at T 00mp eNPBRLAIHEL ORCIT, e tﬂ@ﬁalfo%ﬁﬁgqgrﬁ%@at he residue was

partitioned 1n water and ethyl acetate. The conbi ned organi c phases were
washed with sat. sodiumchloride solutionl@msg 25 dried over MyS04. After

filtration and renoval of the sol ven'ﬁ'?hﬁ'e‘f‘ﬂue was
1+ 1—5

Kb

with the ICs¢ values being those concentrations of test compounds in nM by
which 50% of the ligands bonded to the receptor are displaced. (L) is the
25 concentration of ligand and the Kp value is the dissociation constant of the
ligand.
The compounds in accordance with the invention have a selective
affinity to 5-HT 6 receptors with a Ki value below 1.6 uM.
The compounds of formula I and the pharmaceutically acceptable salts

30 of the compounds of formula I can be used as medicaments, e.g. in the form of



chromat ographed on silica gel with ethyl acetate/hexane 1:19 and
subsequently dried in a high vacuum There was obtained 0.785 g 2&§134N 287
2, 6di br ono- 4- (4- ni t rophenyl sul phanyl) - pyrl q|7ne as yellow crystals; mp.
166-168 ~C. 30 23.6 g (0.0605 nol) of

2, 6- di br onopYafriacditielgepheatigianyhe pmmracaﬁtlwrprajjasaabnsdanrbeO 5 1 of
dICh| oronmet hane and treated with 33.0 g (0.134 nol

net a- chl oro@@m@wt@neé aelly, ez therlﬁ@rmno t&b]@twﬁa d tarkéthadram hapds JUN
~00~ -24 te é for 2 _hrs Sgbg ﬁ ¥s t he reaction mibure_ was
extracted wf ?\BE@:@p%lleﬁt TOH"3HE TRS1LBUPL AT IATHIYE $8Futi on,
dried over &@é%s@f&hox@f:&x?thWé\Pérahls‘érb@é!‘i*edtﬁa‘Pléé’dallgrf té‘@n%ﬁle‘f@ﬁh of 1

chromat ogr aphed on silica ge t h di chl or onet hane/ hexane 1:1 and
Ther e webe sippmiseaied? pﬁﬁerg:e(‘ﬂ'l’y/;)e gfinsthe form of injection solutmns

2, 6-di brom- 4 4@@;@3@%@@%@;@% [Y})oRyC dine ag vellquish crystgl s

2, 6- di bro |

mixiure of B7e Ptz AREREEBRA GRERK Lol SRASHERSAHRIRIAERHALD 50 4

of powder edptdparativsa L%Qtdb‘el edrroétazeh 3bderivfatiVidd Chetrdbf1Eh10 o6t etitic @fcldmxer
and heated at reflux for 1.5 hrs. Then, the organic sol vents were distilled

off on a rowttarbyhé\ﬁapbﬂm Bke gan betisede frckramale, asIsuchanriers forgabigts,

2 mixtulQ ciooes TR, dreBRanant i anle it SRPRTIER STOKGIRSREIFH BE Sor
ul trasound ?ﬁhﬁne&g@sme%%rel A6t didih Bles o gAML Wikal, @avgagefrﬁis%ha%d The

first 15 fiTtrate was separated in a separating funnel t he organic
phase was waghistpaeliypls aad the tilteueprenciing ensibleundtome of theaCUVetsulvg@(m

filtered and concentrated together th the, se nd filtr he res
has. ohr ot By FADREH G BORTEr Al e BT B Cass o oh €l i GBI ned

16.6 80¢
L, (P o 4 i SO\ AR g

4- (2, 6- W5 brwavgry potiols;- glyeeﬂob,hmgﬁtahdhemymahmhelﬂms Sliisslelevcadriens fd nm  of
di oxane, treated with 1.0 nm of sat. in_nmethangl _and stirred in an
aut ocl ave aSUPRBSLoris are, qusexa,mplés na@mlaar hardeped oblsy wiakes Hats.semioe was

taken up i 25 sat. NH4Cl sol ution, water and
nh@%]{@é” éﬁ{%am on, dr| e ‘k@

sat. sodium over MySO4 and the sol vent was

renoved. The reS'!l‘HuephAamaﬂaﬁolreaI PEERIFAEIdneRas], hMdraowd|, cohtdingireyérvatives,
acetate/ hexane 1:2 and 1; 1. There was obtained 0.117 g (71% of

4- ( 4- ami nobeubiizsys pHehilizers- Weding geentisn emulpidierpesaeetangrs, (colgrants,
h i d: 0 2
- (200 nobr e e et uiosrh P eessure bty milsling gents or

(0. 0037 nol anBbxidran?s.6 ThieHreanilys b&hmn%tﬁybﬂmrthb}awﬁmdlmﬂ@aw e
di ssolved in 40 m of dioxane and treated with 9.6 m of 8M nethylam ne in

5 gethanol . Julestanseure was stirred at roomtenperature for 48 hrs., the
solvents were re d and t he reS|due was ch ed on silica

ot ot byl acet alehB e CohthRTng oot Rathd SR RPN 6 ﬁ.ﬂ%rmaaceﬁt%ﬁby
after Conce&lécregi:édﬂ@ sa‘l‘@ﬂ?er%b'fs&ﬁd"i%ewpéﬁwﬁhly)fné}t %&Mér QI@QISO 41 6B %Ei of N

an ultrasound bath for 1 hr., then treaied with hexane and the 10
preci pi 2at ethmPrﬂsenhemvaeJ;tmawI isedprugss$ fdrttéxeadpmd‘ucmmhe wlsioh tcooxprigifst ey

oS I Sl ACT e Mo ol e 0, 9T, 0y 00 L LRy
acceptable acid addition salts and, if desired, one or more other therapeutically
valuable substances into a galenical administration form together with one or
more therapeutically inert carriers.
30 In accordance with the invention compounds of general formula I as
well as their pharmaceutically acceptable salts can be used in the treatment or
prevention of central nervous disorders such as depressions, psychoses,

schizophrenia, neurological disorders, memory disorders, Parkinson's disease,



crystals; mp.: 171-173 C. 15 Exanple 10

] 4- (4- Am nobenzenesul phonyl ) - 6- br onopwri di n-2-yl | - di met hyl am ne S'ﬁé%ﬁ
(0.000179 nol) of 4-(2,6-dibronDpyridine-4~€flphonyl)-phenylanig 20
dissolved in 1.5 m of dioxane and treated'&ith 3.0 m of 5.6M

di met hyl amamoytrophiveladéral Eokerodixt Alzbhewaser’stdisesad @aid Haprtingopsdrdikedse for 2
hrs., the solvents were renoved and the residue was chromat ographed on
silica gel amdfordbgprodueiian of pestasrondingapadicamentperlhadesagstcamnearyo. 04 g

639 f [4(4;am nebenz. | ph | )-6-b i diyn- 2- ¥l ] 5 di.net hyl am
Vol | bwt sh. 35 toi, iay Sy ARl RO ol REIRFA L ik Pty R Bike BB o
4- (2- Chl or qp GsaRUE R A} dase™Tr tRY EhsH Hork] BdhnhionstRAa0Y R HRhgdBelina
solution of 63.7°g (0.226 M) 2,6-di bronp-4-nitropyridine in
di met hyl3 omamge dé ap6Q0 0rfl 1) et perlddSevteradbosit AO0P mgdea &), prgferfal@ztolbl ) 4

~ 5 JUN 200 -2%@ cetar}'i do- benzenesul fi ni aCiﬁgedei umsalt. The m xture
was stirredbgut mEoLF CPIRPO At genpra)dorapulae] ar theserrespoR@diasameriy

f th ' ; : Lt _ i th
wat er (150 o4 haprhhtd Ml PRtebBblE SalKHHEO0F, bIMhobgh' Bl SR A Chut
evapor at ed.aldhbe egséatied whsn tHEPRToand Joibe indictegné. (700 nl) and evapor at ed,

agai n suspended in toluene and filtered. The residue on the filter was
washed with tol dereiqlleyong Bxamplegillagtiate shaipgpsentdnyrntipn inamomdeiaibd

67.3 ¢ 9% N-[4- 6- di br ono- pyr i di ne-4-.sul f ony.l ) phenyl ] - acet am de as a
br i ght 51 dhoPvia ey ate Bt TRicRiRh b dnt 138 scip S i

N-[ 4- (2, 6-di brono- pyri di ne-4-sul fonyrl)-phenyl] 10 acetam de were di ssol ved
in a mxture of dioxane ( 120 m) and conc. HO ( 166 m) and stirred at
78C for 6 h. After cooling to anbi entBxapplerht ure water (750 nml) was added
and the suspension was filtered. The residue on the filter was washed with
water and dried in a high vacuum It was obtained 16.9 g (81%

4- (2, 6- di chlh ot O RWekdidient subid ; baAN.pRtAS Andld 9Nt yel low 15
powder; np.: - : "8 0 :

4- (2, 6-di chl oro-pyridi ne-4-sul fonyl)-phenyl am ne were di ssol ved i n di oxane
(165 m)5 2838 grD.(OL227531 )\ (¥, Gpghibrohiogiynenitin 2-sHdrdtlatlamihieentd0.33 g

RN T I NS Ot I e
fil | ' | ved | f 250
e B Mo AR e PR sl g

filtration gheitiRedbiweentWetdridddedicths] ¥eheThvicthet gha@ws%ﬂm ( 100
m ) and subsequently dried in a high vacuum It was obtained 18.4 g (98%

4- (2- chl or oBithyatosaddim ghlpridgysoluliere andginieéd nyey MaROy. Aften iltratimnmndht

yel | ow powder; 2 . 225-226C. Ex le 1 . )
4- ( 2- Bridho 16! &7 of B 70 f-eg}f ?b%/r?%aﬁgmssé}rﬁm@sﬁ@mdami Fetiepeel with
0. 00255 : 2 01 0oy i dRik: I N
<(1Ii ssol ved i rﬁégglﬁ%hé%hgf%?(ggé an%g’flgéea eeg“%'?ﬁlag% a)nPngf{?%%/r rol ierl ne.wal' e
m Xt ur e wabshinede@l 2dtg (6HGHN dfddpmvata:éetemyldulphanylshémsdin«2ntl)-was r enmoved

2 5 JUN 200? -27
methylamine as white crystals; m.p.: 122-124 oC,

0.10 g (0.0003 mol) of (4-bromo-6-phenylsulphanylpyrimidin-2-yl)-

25 methylamine was dissolved in 20 ml of MeOH and treated with a solution of
1.80 g (0.0085 mmol) of NalO4. The suspension was stirred at 60 °C for 24 hrs.
Subsequently, the solvent was removed and the residue was partitioned in
water and diethyl ether. The ether phase was washed with sat. sodium
chloride solution and dried over MgSOy4. After filtration and removal of the

30 solvent the residue was chromatographed on silica gel with ethyl

acetate/hexane 1:4 and subsequently dried in a high vacuum. There was



and the residue was chromat ographed on silica gel with ethyl acetate/hexane
1:1. There was obtained 0.9 g (93% of

4-( 2- br ono- 6- pyrrol i din-1-yl-pyridine-4 sul 8hony| ) - phenyl am ne a§ jgﬁlzm
crystals; mp.: 216 C (dec). 5 Exanple 13- 1

4-(2- | odo- Gomm@d 0W5%-d (559 of di- B@lz‘én%ﬂhf;ﬂibn@m@lwoaﬂbﬁﬁlﬁnd&ZZ%rllo 000261
Mol) 4-(2,6-Diiodo-py~ idine-4-sulfonyl)-plieiiylaniir~e wer a di ssol ved
i n di oxane wethylansime 4y whiteccrystals;,0maR: M2-(1430026 Mol ) pyrrolidine for 6 h
at anbiente tenperature. Then the sol vent was renoved, the residue

di ssolved in ethyl acetate, washed with 1N HC, sat. bicarbonate and brine,
dried over MySO4 and evaporated. Afteg ﬁ‘c" @f@hography on Si02 with ethyl
acetate hexane 1:2 and drying in a hig uumit was obtained 0.084 g (75
% 15 ofg4-(2- |odo 6- pyrrolidin-1-yl-pyridine-4-sul fonyl)-phenylam ne as a
bei ge solid; np.: 218- 221C (dec ) Exarrple 14 20 4-(2-Pyrrolidin-1-
~~1-pyri di ne A-Al bregmog divip2} vl

4- ( 2- Br ono- 6- pyrroI|d| n- 1 yI pyrldl ne 4- sulfonyl) phenyl anm ne were

di ssolved in tetrahydrofuran (200 m), cooled at -40C and 33 nml (0.053 M)
nBuLi in h t 5C for
i Then v a0 B Lo Y o B S B R el i 06 ¢

et hyl acet at(@.0026 i ,gaM-mmhehrapWaﬁo}v\pcsﬂaesium shlitwaéwr dizpelviediinel Saund ofld+ ed
over Na2S09. After chromat ogra h%/; on Si02 with ethyl acetate hexan 1:1 and

drying 1® amietlynl-Zaoueetidane brest #ed0% b bas The golvent was removed

ristal o mpd g Houlltind Barsadn o sl S5H T ectie. R coRbue®
4-(2-Pvrr 0' 4 a'ihclg Mhsd WeRY waRWbH Witk s4t. %Hil?ﬂ%ﬁlbﬁﬂ@%oﬁiﬁ&?hna dhiéBober
(0.001 Mol) rono- 6- pyrrolidin-1-yl-pyridine-4-sul fonyl)phenyl am ne,

0.116 g (0. Mg@DMﬁeﬁItPﬁhﬁmamm@Z)f e (solvent th/blr)smdue was
vinyl tribut Istannane were stirred at_reflux for 18 m_xt ure of
di oxane ( 1drematagraphed\an sty gelfyith eth@ha@qtét@/bﬁ&w 1\/9a§n@@&bé¢<ﬁi%&1}’t he

resi dueqyas h

dried ov%\krsl (Négégﬁ ul%éjhn‘f%cglrd%h?g%a%gﬁa ﬁgﬁ dls\%')@% Q%l%%ﬁ Of?%%rgg%oégé?

hexane 2:3 mlfﬂﬁ)m{@gmmlpmhw}pmﬁnafraztylpﬁfeth@raanmeawyam@d c@wtaumnr;em due
taken up in hexane. The suspension was stirred for 1 h and then filtered.

The resi due2%205é?O‘|lter was washed with hexane (10 ml) and dried in a

hi gh vacuum

o (- pyr ol di n- 035 B G0l maly b7 mbotae Biiarsitpopbemdnyinhianmd-nurigidin 2
yellow solig “H@ﬁ 1 é&%@ dlgé‘cﬁUQé%%@ rﬂl 6?dﬁ‘n@o ﬁéth%hbddrfﬁ treated with

~1- pyri di ne-4-sul Tony phenyl am ne 20 O

4- (2- Py20 0l 0. BBrg(’_0Q(Dlenlhyfnmjzmchimpérlmﬂzbmgmﬁphﬁmylsammg akreondi ssol ved

T AP R EaR S B B S
fil d
chir omat ogr AgHEtoHn §F§55§§ts%f° SREnEiBibe R T afH5nte BB8 MesQy After,

hi gh vacuungg x@nﬁ‘&dil%fjcﬁ GolR3Wthe resid hromat d
4-(2-ethyl -6- {r')yer@l?)lalﬁgl n-1-y pnydlone4 suefrg?llyu)e-vf)%seﬁyll‘ogxrlnanoegrgghgno(r)lffwhi te

sol i d; np. :silib4 geébbath ethyl acetate/hexane 1:4 and subsequently dried in a high
25 vacuum. There was obtained 0.10 g (563%) of [4-bromo-6-(4-

nitrobenzenelsulphonyl)-pyrimidin-2-yl]-methylamine as beige crystals; m.p.:
185-186 °C.
0.40 g (0.0011 mol) of [4-bromo-6-(4-nitrobenzenesulphonyl)-pyrimidin-
2-yl]-methylamine was suspended in 20 ml of acetic acid, treated with 0.40 g of
30 iron powder and heated to 60°C for about 4 hrs. Thereafter, the solvent was
removed, the residue was digested in water and the precipitate which thereby

separated was isolated. This was dissolved in dichloromethane and dried over



Exampl e 17 30

4-(2-1sopro~yl -6=pyrrolidin-1-yl-pyridine-4-sul fon~phenyl am ne -29 0.56 ¢
(0.0015 Mol) 4-(2-Brono-6-pyrrolidin-1-yl-pyridine-4-sulfonyl)pher}y Juil 2]
0.171 g (0.00015 Mol) Pd(PPh3)4 and 0.191"¢Y(0.0021 Mol) isopropenyl

boroni c aC'Mg‘Sﬂ%A&%z‘ fiffla Bbn @ld romdR] oFEhb sbivedt Fhi trdsiduefwals oxane (10
m) and 2N Na2C03 (4 ml). Then the sol vent was evaporated, the residue 5

was taken u@nomﬁfogyéplwbbmtsﬂlcavgeiheﬂhvdthyl sattate/hoxia e [lrﬁaaﬂddubsécpﬂaml/}er
Na2S04. After chromatography on Si02 Wli)h et hyl acet até ggne 1;2 the
pr oduct con‘ﬂ@?ﬁﬂﬂg’i hxgé)c*fawﬁh%reewage taingd 4hed eHB87R ot ddddtamne-up i n

hexane. suspens |rr f re si due
on the f||t esu qﬂgyﬁi?t Egﬁ ¥%%:%¥?Q§%%H§QF%QL%§ 9% 1E%9%§Uum
was 10 obt %ﬁ?.%ozétﬁ&cg (52 %

4- (2-isopropenyl -6-pyrrolidin-1-yl-pyridine-4-sul fonyl) phenylamne as a
light yellow solid; rnp.: 200-201C. 0 05 g (0.0001456 Mol)

4- (2-1sopropenyl - 6-pyrrolidin-1-yl- i di ne-4 _sul fonyl)-phenyl am ne were
di ssolved in ethanol (5 m) and hydro mele 8nder an at nosphere of H2 gas
with a catalytic amunt of Pd/C ( 10% at 15 anbiente tenperature for 3 h.
After filtration and evaporation of the solvent the residue was

chromat OgrG{Q_DB@nQéh%héM%ltB-B?&Mbpﬁf(iﬁi@?&l!}%@@hﬁla“ah?ne After drying in a
hi gh vacuum 1t was obtai ne : g % 4-(2-1sopropyl-6
pyrroli@®n-1-yl-pyridine-4-sul fonyl)-phenylamine as a white solid; np.:
148150C. 20

103285 of BEUERGat i mad) ofstmitrosd 6:sbremaryriding #BA 030 gL ANTHREDSE 165
g (0.0005 '\@éazeﬁegazrsdﬂip{c%dldlsed ik salt el Bigiived iner Ansluiff onyl) 25

phenyl anm ne were ed 1n et ether (100 m) and cooled to OC. A

sol ution of dighéethgifeirhangidemnrel ht}ii'redtéteﬁO‘((Bﬂ)rrﬂ hrV@he calveht wys pedtdeded bhdn
addition of a catalytic anount of Pd(QAc)?2 gas _evolution started. The
reaction mmeé %W@lslmlqn@d\mr‘ﬁﬂ%‘ anfbeidntl acetaser g'bﬁrcé’n&?ié}e@toirg@’é’(} f or

ovapor al 8o BreseotpgarduiBRh MR AREHOE ROt oo Rl le e 00,

hexane 1:2. Brad ooy 4P ﬂt}{e%‘a@z & the resid hromatographed
4-(2-cycl op‘/rﬁgg\FHG apg%f%lﬁ@d?%ol y pyri dlene 4esﬁ(ais% o%?wa-spchergymaag‘?raé) Y

bri ght yel | @wsilicasged|veithrgphy] 2dfa@lBeéxane 10and subsddz0ly &xiadpihe hfgh
4-(2-cycl Oh\?&i(éu:tngn%lle?e \ev%rsro ltzlncrllle %9 g (S%yg‘}oﬁjlo %nggkzzsouqyilonypg%yl am ne 5
dibromopyridine as white crystals; m.p.: 134-135 °C.
20 0.42 g (0.00112 mol) of 4-benzenesulphonyl-2,6-dibromopyridine and
1.4 ml of 8M methylamine in ethanol were stirred at room temperature in a
) mixture of 11 ml of ethanol and 11 ml of dioxane for 48 hrs. After removal of
the solvent the residue was chromatographed on silica gel with ethyl
acetate/hexane 1:10. The product-containing fractions were suspended in
25 25 ml of diethyl ether, treated in an ultrasound bath and diluted with 45 ml of
hexane. The suspension was suction filtered and the filter material was dried
in a high vacuum. There was obtained 0.224 g (61%) of (4-benzenesulphonyl-6-
bromopyridin-2-yl)-methylamine as white crystals; m.p.: 145-148 °C.

30 Example 4

4-Benzenesulphonvlpyridin-2-yl)-methylamine



A mxture of 382 ng ( 1 mmle) 4-(2-bronp-6-pyrrolidine-1-yl-pyridine-4

sul fonyl ) -phenylam ne, 371 ng (1 nmmole) tributyl-cycl ohex- 1-enyl stgaqﬂmqmn
and 70 ng bi s(triphenyl phosphine)-pall adiun{l1)-chloride in 20 m
dimet hyl formam de is stirred for- 3 hours” &1 -80C. The solvent is renoved
and 10 the residue is diluted with dichloronethane . The dichl oronet hane
solution is washed twice with saturated aqueous potassiumfluoride, dried

over magnedl. Qﬂgdﬂf(m(é?%nmoer)oqfdéfhmedsm@h@aybﬁ -breimogtyridine?rlogr aphy of
t he residue l,i ca yi el ds, 19 09
o Cacyel ohdReRUATRE AT ESEReRdn T T chsthaolt bipatsd oty DbdS et PR e s

a white 15 ¢

4-(2- Phenyl-§ %)?fdrnrd]??,%&% %gﬁ-pyr bﬁg%gpgﬁﬁs]y 5?1 f?s p errsly?léﬁ%'enaeftefoﬂle

m xt ure Hf chedlysy wadilieradoffethe solvent was removed and the residue was

4- ( 2- br ono- 6- pyrrol i di ne-1-yl -pyridine-4sul fonyl) - phenyl amne, 60.9 ng (0.5
mol e) benZaFéltksreghincethyl @cetsde agdsspdnyateddpisarkanate sal ur_teorrrg’l“he orgamc

bi s(triphe i - ride is,.refl rsin
S o1 o GRRREBL el R G b kot S pfiited 81 QV‘F% band
t he residu H@g&& ution
is washed ?6\7\,1&?:%%ﬁy%gg%ﬂgﬁﬁﬁggdﬂ%ﬁ%wn%ﬁgglCEEBGH% %}le an concent at ed in
vacuo. Fl asbuthkathyhaoe;aa@'hyxané lchged 1:2t Tiyéreacas abtlihed dn@23 £ 3Y %0 fof (
reS|dueH¥ | ds 130

PPOH Hé %ﬂhm&hﬁbémm&@bglggﬁw&nm@ 8% pal e

4( 2- phe
yel | ow 30 %%%%D 255-258C. Exanple 21 rrrrAr ~....-, - 31 - ~ 3 JUN
20~e 4-f2-( rrethyl but-lyn--1j )-6-pyrrolidine-1

. ~~1-pyri di ne- 4- sul f on- ~11 phenyl am nexAniphid yre of 382 ng (1 mmol e)

4- (2-brono-6-pyrrolidine-1-yl-pyridine-4 5 sulfonyl)-phenylam ne, 91 ng
(1.1 nmol e) 3, 3-dinethyl-1-butyne, 38 ng copper(l)-iodide and 35 ny

bi s(triphe onhosphln- l).-ch refluxed for 1 hour in 5
m dlnethyl’=’3t“3 AA-EQIEP RG] RHECHEYE S are renoved and
the resjglue is diluted with dichloromethane . The dichi oromet hane sol ution
is washed twice v~ i th water, dr ied ever 10 nagnesi unsul fate and

concent r at €118 g @003 Rty (yfs4—hhh'zmaetsiud)phmf1ylt216—dibsdldupyﬁdhm eh@ndd mli¢fl ds
250 nmg (65 pure 4-12-(3, 3-di net hy| - but-1-ynyl )-6 )

pyrrolidi n£ 6N Lalaﬁ@um i ethemol Fres éﬁgrr%éﬁ%n éO@Pstealﬂquﬁ‘ﬂr%Fb% solid

. pif?ofﬁéﬁ%ﬁ% %ﬂi%ﬁr.ﬁéa.nﬂ%a% (PR AR R RBtsh Ypmgmalotis
of 382 ny (solvéﬁﬂiﬂl'ﬁ)reéldl?e Wa@@r@m}h%ér@blﬂdﬂﬁr aaimhgéywlﬂh Ié@hﬁ

sul f onyl ) - phenyl am ne, 1.1 mmol e) 2-nethyl - 3-butyn-2-ol, ny
copper (2(5 - iasetate/hewarssl: rlgng‘hgm wagwémmdo% PRI S8 (éobmemp;umhoemﬂe

ol vent o arCRORBREG i YR methlasne 4 Fatsd R es dro BEERK e The

25, di chl oronet hane solution is washed tw ce with water, dried over

rragne5| unsul fate and concentrated in vacuo. Flash chromat ogr aphy
(silicagel, hexane / ethyl acetate 7/Bxpmaple 6ecrystallisation of the

resi due from et hanol yields 200 ng (52% pure

4 [4 (4-am no- benzenesul fonyl ) - 6pyrrolidine-1-yl-pyridine-2-yl]-2-methyl-bu

3-yn-g5 0148 8. Apinb By HAih &4 Wit ph 3} Fhieh{nine

0.48 g (0.0025 mol) of 2,6-dibromo-4-nitropyridine and 0.70 g (0.0024 mol) of 4-
nitrothiophenol potassium salt were dissolved in 12.5 m] of
dimethylformamide and stirred at room temperature for 3 hrs. The solvent

30 was removed and the residue was partitioned in water and ethyl acetate. The
combined organic phases were washed with sat. sodium chloride solution and

dried over MgSQy. After filtration and removal of the solvent the residue was

chromatographed on silica gel with ethyl acetate/hexane 1:19 and



Exampl e 23 -32 ~ JUN 2002

4- ( 2- Phenyl et h~n~6~yrrol i di ne-1-yl - pyridi ne-4-sul fonyl ) - phenyl am rhe UAN )

m xture of 382 nmy (1 nmol e) 25 JUN 2007
4- (2-brono-6-pyrrolidine-1-yl-pyridine- 4sU??0nyI ) - phenylam ne, 112 ng (1.1
nmol e) phenyiliaegugheRedriddin eRRkhlnn. Thad wes dbthidsd 00785 g (81%) of 2,6-
bis(tri phenéiltbﬁhosphi ne)-palladium(ll)-chloride in 5 m dinethylformm de
and 5 nl di @brgimerd & nitropbehybsatpianyl» pyodine aFtyellow eryatads;amep. r itbl68 and
the residue is diluted with dichloronethane . The dichl oronethane solution
is washed twce with water, dried over magnesi urnsul fate and concentrated
in v acuc. P~ecrys tahisation of the residue 10 from chl or of or m et hanol
yields 260 ng (64% pure

4- (2- phenyl et hyn28.66p§0.0605 eiclEofl2 B-dipysindinét-Aitsuphenylshipheipl)-piridenal s a
pal e yellow solid np.: 202-204C. Exanple 24 15 )

4-f2-(2- ng;@dmgﬁ;@dynﬁ).ggm di¢kdprpmethane and treated with 33.0 g (0.134 mol)

~1-pyri di nes 4- sul || ~pheny! ani j f . |
4~ (2" br omo- G SRR BRPie G G 4T By Rre Biter Pt ad FoBR g (0. 55
mol e) 2- ”Bée%’%é&%*ﬂﬁfby FRos B Csapbchuettly ¢h8Te 506! %i&%ﬁf@%@%x@%té@“ﬁan

bi s(tri phenyl phosphi ne)-palladiun(1l)-chloride 1s refluxed tor 18 hours in
5 ml 1, 2- di sedt BmofEdheolatiancari 8%t. sbdwah ehlorlde sslofticentdriest senroMgdCynahd,he
residue is diluted with dichloronethane . The dichl oronet hane solution_is

washed 1% caftey fikratiorandireraevahalithasghentushipmatograped epncdhiea gelewithn 25
vacuo. Fl as e]at:] [ sjhigc 14, | _acetat e/ 1/ of the
r esi due yi eﬁlﬁ glp%'gaqe%égr(lg@ggxa&ﬁ %‘1 z%nqgﬁ.l. ’ﬁ%g% W.ePe SB¢8608%2"% g (87 ‘%) ok |
4-[2-(2- rretmexa&w&%yai-u-ﬁiﬂwbéﬂérmsﬂﬁsﬂmwlp?yﬁair{heaélyéub‘ivw&ﬂysammﬂ.gm ne
as a pale yellow solid np.: 217-219C. Exanple 25 30

4-f2- (3, 5- b2@4-206¢Cuor onet hyl - phenyl ) - 6- pyrrolidin-1-

~~1- pyri di ne-4-sul fonyl | phenyl am ne '~ 5 JUH ~0~~ -33 A mxture of 191 ngy
( 0.5 mMmuole) 4-(2-brono-6-pyrrolidine-1-yl-pyridine-4sul fonyl)-phenyl am ne,

142 ng .55 My, ' | 1 ph 3 | [ S04 um
car bona§‘2 and 20 %0% @()?;5?? %L%?}éf%’ﬁ@%ﬁ?%%)&S%%P%gpgl?r%ﬁq}e%ﬁ% %If}?éggf 1??1%
refl uxed fowedBshispentlednnlOnfixtirelof278 it ol exethahahand ¥ 51imirof déd@ine, The
solvent is renoved and the residue is diluted with dichl oronethane, The

di chl or onet fraatedwith 2280 golpenderedirern and: & splation off22.80 gefdNH4Cl in

i t d trated,i h t h
ol cagel . b A OEF rrISHES BETSaIor A Proail 1Bl GERRE S atsny
pure 4-[2- (wers Bistiildd S ¥R LARERYE b? aRd%Be residue was diluted with 1.0 1

pyrrolidine-1-yl-pyrid ne-4-sultonyl]-phenylamne as a pale yellow solid
np. : 1820 18f@ickloromleth26e 26d suction filtered. The filter material was suspended in

2 O e D sobhutt BB S Bl 0 phaepy ! am e A
4- ( 2- br ono- |3 aliine~L=Ml = pyE i dienes I 1 55
oy o CrPEckd K apifl SAUIAHGIRrEd dod e A NS WA S Ao OTHE et
bi s(tri phenfyltphiesphs sepaygdbd dniavsgplaratiahlfanndband thefdrgaeit ploasel8abours in

ST O e e g e el ThE FoluSll, KGTusd e
Vacuo. 8 acrrEhr AN breRST T FRE S0RrY BLAST ASBUReETRRAe 1/ 1) of the
chromatographed on silica gel with dichloromethane. There were obtained
16.6 g (80%) of 4-(2,6-dibromopyridine-4-sulphonyl)-phenylamine as yellowish
crystals; m.p.: 196-1980°C (dec.).

30 Example 7

4-(2.6-Diiodo-pyridine-4-sulfonvl)-phenylamine



25 residue yields 100 ng (48% pure

4-[ 2-(2-chl oro-phenyl) - 6- pyrrol i di ne-1-yl pyridi ne-4-sul fonyl ] -phenyl am ne
as a pale yellow solid np.: 188-190C. Exanmple 27 30 4-f2-(4-Chloro-phen Iy
)-6pyrrolidin-1- ~~1-pyri di ne- 4- sul f onvl | rTgii'iényl am ne A m xture of iljfﬂ

0.5 mrml e) @52%(‘0’@@1&@&1&]4QQ|6dDﬁlﬁ'oanbyPMﬁhéil4%lﬁﬁwl)‘ -R¥hYtRhRYAR ne

86 (0.55 4-chl or henylboronlc aci d ~ ~ JUN 1002 18 ng
bi s(t r| pherQ/lélﬁig)@pfl}(ﬂ?nMolbh]alIaMemrﬂtlnr)adahlaquedes Bl (16 nd k@t 1207C forsh hours in
7 m tolue 2 nm 2Naueous ot ssi um.carbonate. The,solvents are
renoved in he EpaCpn-Hy Sﬁbﬁeo‘ﬁ Hﬂif‘%?éjé"il ﬁg%ﬁ" exé{ dé’&‘éb&@f%y]/ hexane

1/ 1 ft
4|2 %4Ochla{(}r%8£ ltﬂé'%fé(%ﬁlcgﬂira(%léﬁaaﬁ\év(agﬁe@ with 8at. bicarbonate and brine, dried

1-yl - pyr disverdMg8l), amy dvapoeatddatifter dsromatbpteplaobn Gi02 withdéhyBdcetate
Exanpl e 28 4-f2-(3-1 Jlethox -~phenvl)-6-Qyrrolidin:1-. ~p;
~ri di ne- 4- dig¥age LiBlanshdrrngdn %blgi?()v@@‘%ﬁf%ﬂ& M@S&btame% 2650 B12%0t-43.6-

ot e 9 IO BREHTHAon Siifen B EatEN 58 Mo AR s i O °°
bi s(tri phenyl phpgphisn@)oeos N&fﬂ)ml@mn@abqwrdﬁnuﬁ Ié%flfdiisﬂ)iph@ﬁypagnmurs 15

in5 ml 1, 2-di net hoxyet hane and m water. The sol vent is renoved and

the resi duewem diissolved ini@H %ﬁl@hﬁh@mﬁmred@d wiltiheO. ﬁﬁtgﬁ] eathMel) db
solutio th water ri ed oyer iurnsul fate and
concent 1t SBCEP S0 T S ambiatede o, (THeRe Svhyt was

acet at e/ hexr"é%'oxﬂe/ Lthe %&Hﬁ@ Jlé's%'l i bﬁ{}qsaczga’dﬂergw(a%ﬁ&i v@i'{hesat bicarbonate
4-[ 2- (3- et hoxy- pheny 6- pyrrolidine-1-

pyri di ne- 4-amd brimg| ﬂrmﬂemekd\fgﬂ@ andaevmioeat;edl Adtersatirothatpgraptiyl od T02

Exampl e 29 4-f 2-(4- o . . .
phen~6- pyr r'éit thyhawtaw?xpaa%la? apArying ipadugh yacHemp i wagobtaingdor 191

ng ( 0.5 ; ;

42 (5 br oo B8 £, @B of & 2. Grdiiodorpymiding:4isplicny)-phenylpming as a brownish oo
nmol e) 1f5f|sl¢<1)1!dOMle0Elb@ﬂé7’@I486a(M‘d 18 ny

bi s(tri phenyl phosphi ne)-palladiunm(ll)-chloride is refluxed for 2 hours in 7
mlL tol uene and 2 mlL 2N aqueous potassium carbonate. The solvents are 30
removed in vacuo. Flash chromat ographfi*@mple 8agel , ethyl acetate / hexane
1/ 1) of the residue yields 45 ng (22% pure

4-[2-(4-fluoro- phenyl) 6- pyrrolidine 1-yl- pyr|d| ne- 4- sul f onyl ] - phenyl am ne
as a Whl te g i amlﬁgJN ’?~~~

20 0.48 g (0.0025 mol) of 2,6-dibromo-4-nitropyridine and 0.70 g (0.0024 mol) of 4-
nitrothiophenol potassium salt were dissolved in 12.5 ml] of
dimethylformamide and stirred at room temperature for 3 hrs. The solvent
was removed and the residue was partitioned in water and ethyl acetate. The
combined organic phases were washed with sat. sodium chloride solution and

25 dried over MgSQy4. After filtration and removal of the solvent the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:19 and
subsequently dried in a high vacuum. There was obtained 0.785 g (81%) of 2,6-
dibromo-4-(4-nitrophenylsulphanyl)-pyridine as yellow crystals; m.p. 166-168
oC.

30 23.6 g (0.0605 mol) of 2,6-dibromo-4-(4-nitrophenylsulphanyl)-pyridine
were dissolved in 0.5 1 of dichloromethane and treated with 33.0 g (0.134 mol)

of meta-chloroperbenzoic acid (70%). The mixture was stirred at room



5 Amxture of 191 ng ( 0.5 mmol e) 4-(2-brono-6-pyrrolidine-1-yl -ggri ﬂi ne- 4
sul fonyl ) - phenyl am ne, 77 mg (0.55 mmol e) 4-nethoxyphenyl boronic

ng bi s(triphenyl phosphine)-pall adiun(l1)-chloride is refluxed for 2 hours
in 7 rnl toluene and 2 m 2N aqueous pot asdfam carbonate. The sol vents are

remov ed ing &ﬁ%@)‘é—i@tuﬁl RFD BFs. " SARRSRENBI N RhY réactidn efdfire RhBY¥kt2EesRHWELH
liexame 1/ 1 of the residue yields 145 (709 pure

4- 2- (4- netsathqaﬂé)wdsqluGtOpmdﬁafd|sném1ny:h1 ¢ sblusion, duiedorwer]Mgh®aydralyi ne
as a pale yellow solid nmp.: 227-229C. Exanple 31 15 4-f2- c§‘|3-Chl_oro-ph_en
1~- 6- pyr r ol 3iemil Mrytmrpmddmx@walgﬂth@ﬁObWélﬁycp}smmmtogra@b& pB shiical gal wifh

| | - i ne,
84 g (0. s hbreriRaRe i Gise D Beibar. THEs W OF diple ot ds BUSRY) 8F" e
bi s(tri WGWBRﬂ%&’ﬁbDﬁM-ﬁ&%B&i&%EMp}foﬁ )rpglgdirﬁa 5@%&1@6@9&}{@ ys@aldORIS..1 N 7

n toluene and 2 m 2N aqueous pot assi um car bonat e he sol vents are
renoved i n 2B68606°F| ash chromat ography ( silicagel, ethyl acetate / hexane

i-{Z}%B?Lh} 2?58?%%”6 i ldm7?§§ﬁéﬁ% pguﬂrrf%n#éob.e%zﬂméﬁwl}%ﬂ)sﬁwiémq]e

as a pale |

4- (2-Pyrrol |%1 s?a% drfﬂlq B@?I cf% %ﬂ?ﬁ%@&gnﬁg"@ §%5n%ﬂ§6d}&)xr%n>?ture of
191 ng ( O. t5eamzl ﬁ)th42.2 aotg* @mpav@dmwledm dindex dolyittopydfi 2886 gdof NH,CI in

sul fonyl ) - phenyl ami ne, 84 nmg (0.55 mmole) 4-tolyl boronic acid, 18 ny

bis(tri tﬁnerﬁﬂ(phdsqfhvate)rapmﬂ heetedmt ireflugtbodifdbrs. e, Ithgexdg:hnrc Wleertsurs in
7 ml tol . 2. t te. Th | t

[36" omovedvert Gisciisd @t 38%“&%‘5%?6855' K paShe Tenge et Antet B 401
hexane 1 / Jf) igh1o ﬁ;‘ﬁ] thiane ?ﬁfiyslu%hgﬁ iggexgﬂ (I‘fi%ﬁlt@zufn)%teﬁal was susgended n

4-(2-pyrroli |ne- pyri di ne-4-sul fony pal e

yel | ow sol Iﬂnﬁ&ture&ﬁﬂ?&ﬁﬁﬂ: of 5n&>h&lﬂipl and250 ml of d1chloromethane in an
4-f 2- Pyrrolldln 1-yl-6-(3-trifluoroneth ~~--1-phen~pyridi ne-4- sulfon%(
phenyl ani net j;msqumdxbzmhe agﬁlngctmfi filtgred ﬁﬁéﬁé\)& filtrate was retained. The first

o220 P S okt St s B0 SHLLORANsROEBU AT 00 ™

bi s(tri phenyhghebphiingat. Rotivadichidride s6lltin, deiddsovedfMygse,, fidterdd@d s in

concentrated together with the second filtrate. The residue was
chromatographed on silica gel with dichloromethane. There were obtained
16.6 g (80%) of 4-(2,6-dibromopyridine-4-sulphonyl)-phenylamine as yellowish
20 crystals; m.p.: 196-198°C (dec.).
0.196 g (0.0005 mol) of 4-(2,6-dibromopyridine-4-sulphonyl)-

) phenylamine was dissolved in 10 ml of dioxane, treated with 1.0 ml of sat.
NHj3 in methanol and stirred in an autoclave at 130°C for 72 hrs. After
removal of the solvent the residue was taken up in ethyl acetate, washed with

25 sat. NH4Cl solution, water and sat. sodium chloride solution, dried over
MgSOy4 and the solvent was removed. The residue was chromatographed on
silica gel with ethyl acetate/hexane 1:2 and 1:1. There was obtained 0.117 g
(71%) of 4-(4-aminobenzenesulphonyl)-6-bromopyridin-2-ylamine as a
yellowish, amorphous solid; m.p.: 204-205 °C.

30

Example 9



7 m toluene and 2 m 2N aqueous potassium carbonate. The solvents are 15
renmoved i n vacuo. Flash chromatography ( silicagel, ethyl acetate h ne
1/ 1) of the residue yields 186 ng (83% pure 4-[2-pyrrolidi ne-l-grs- N3
trifluoronethyl-phenyl)-pyridine-4-sul fonyRp-phenyl ami ne as a pale yellow
solid np.: 21 : 13 ;

me

2- (3-Ni tro-phenyl)-b-pyr i = 4- ine A mxture
of 191 nmg ( 0.5 nmol e) 4-(2-brono-6-pyrrolidine-1-yl-pyridine-4 25
sul fonyl ) - phenyl am ne mol e) 3-nitrophenyl horoni¢c acid, 18

92 0.
bis(tri pheny-ﬂér&)gbﬂﬁ)%yﬂq}hg? éx(ﬁQ&ﬁimpwmaﬂ-@ﬂpbpnw@}&lwalzl.ilse NI s rr? n
7 ml tol “e”&sé‘@l‘%'reﬁlﬁa%@’}'lcl ﬁs@ 'd%i %epé’ﬁcgffe'(a‘ég& %%E}?%f?%nel-ec{fﬁﬁ n%é’t!}{y?%‘}éﬁﬁ“r?

renoved in vacuo.” “chr onat ograp sil'i"caget | acet’a exane
11 1) of téhanes Thie nikehidswa9dtivBed 48%oa4btperature for 48 hrs., the solvents
4-[2-(3-nitro-phenyl)-6-pyrrolidine 30 . .

1-yl - pyri di werelremb¥edpnf-thleawsidure wes shremgtdgraphed|andsitipa geb sdtlp stlcyl

Exanpl e 35 UN Zf - . . .

4-L-Pyrrol | %qer?ﬁa%fl;%@% h%ﬁ%ﬁs%@he PiRdustsentaining Sractionsnafter ami ne A

m xt ure of . : : .

o ( 2~ br omo- @rkcHBtich, O Rbended in 50 ml of dicthyl ther, preatedingg (o o
mol e) 3-t hidepdsumebbath fordchel, thén tipabed odthumbaat bbhatenaatdd 18eny

bis(tri ggenyl phosphi ne) -pal | adi un(l1)-chloride is refluxed for 18 hours in

5 m 1, 20 di PrecHIks e whid thexeby reswteduitasiiiltared off updst sustipandiied daing he
residue is di 3 ] IhC h&hl t hane solution is
washed tw 0121 %m%@@gng‘é?md%%y%%ﬁ%ﬁQsﬁ%é%?‘fggf’gT‘gl@d concentrated in
vacuo. Fl asﬂn@mwfmeﬁgm@ﬂm;@@b&bmgﬁidi@tzhyll]-rﬁ@ﬁi;dhﬁﬁh@&@qmélbéige of the
residue yields 32 ng (16% pure

4- (2pyrrol i diystals; yi.p.6 17 M 16K 3- yI - pyri di ne- 4-sul fonyl ) - phenyl am ne as a
| ight brown solid np.: 260C. Exanple 36 15

4- (2- Napht hal en-1-vl - 66-pyrrolidin-1- ~~l|-pyridine-4-sul fon~Chenyl am ne A
m xtureq®f 191 ng ( 0.5 nmol e)

4-(2- bl’?)%D- 6- pyrrolidine-1-yl-pyridi r%’-‘ﬂ‘é{ﬁlfoln% ) - phenyl am ne, 106 ng (0.55
mmol e) 1-napht hyl boronic acid, 20 18 ngy

bi s(triphenyl phosphi ne) - pal | adi Il)-chloride is refluxed_ for 20 hours in
7 m tol uend-EnAnmnghengenasuipkonidi-Sromapyvaidianvdl -dithethylaypine s ar e
renoved i n vacuo. Flash chromatography ( silicagel, ethyl acetate / hexane
1/ 1) of the residue yields 44 ng (20% pure _

4- (2- napht hgpg f% {0.000 BrPitiol Pbf ﬂ(?‘,@;&ﬂbkoﬁbk{k/ﬁé'dﬁh@e-&ﬁﬂbh@ﬂyﬂ))p}@i@mélﬂrﬁﬁé Rk saS
an armrghous. solid with correspondi ng 25 -_and mass spectra. Exanple 37
4-f 2- (120t digsolyed [in dr- 2 pyll of diopgme enddireated with 3.0 ml of 5.6M dimethylamine

~~-1- i di.ne-4- fan~] . | am 3 .164 0. 00048
4 (2- Popr opcrpergl ofine bR 2y sREve af Feori IS RYT Rt M T ver o
di 550l ved | 3,16éel vk RimédlDa Tl khaaesigeel s Lo BatdinSBhUdioasifta gel

di azomet hane in ethyl ether (30 m) was carefully added. Upon addition of a
catal ytic awitlmnethyl aPefa@eteagad: baoduk:8 ohhstawhasdbtTined @ 8dtg G8%) & [4- JUN
20P" -38

(4-aminobenzenesulphonyl)-6-bromopyridin-2-yl]-dimethylamine as yellowish

25 crystals; m.p.: 170-172 °C (dec.).

Example 11

idine-4-sulfonvl)-

30

To a solution of 63.7 g (0.226 Mol) 2,6-dibromo-4-nitropyridine in
dimethylformamide (600 ml) at -15°C were slowly added 50.0 g (0.226 Mol) 4-



m xture was allowed to warmto anbient tenperature and stirred fog 30 mn.

After addition of a few drops of acetic acid the solvent was evap ﬁaJ@bZﬂﬂind

t he resi due chromat ographed on Si02 with ethyl acetate hexane 1:2. It was

obtained 0.136 g (71% of 4-[2-(1-Methyl -'% Fopropyl )-6-pyrrolidin-1-yl 5

%rl dl) ne Ej édé:tim?lg%d ]fgﬁb@msluaﬁmeacaa spaiim sald. QW eCinii Btk Siva SBtirred 3t P3EC
ec.). anpl e

4-f2-(2-Fl Lfor&ﬁ)heﬁhb)l %0 pwrater ivire-added. 1t wasistirned forsandtdver ploamyfiierete A

Ul Fonyl ) - FHERGRERSIRS 97 5 6oLt anntbr e cov R bR ) TB0) Shes 46rR. ZALfS m
bi (111 phenyLBliosnth BEMRAHGAT NN ko ahiacke ThEoUia £at sAoBois
ene an nts are

157 m tolu aqueous’ pot assium car bonat e e so
renoved %n malxull@end:{mfhnﬁthamdratr@gdsmb& dganl suspgrted ét hylueneeiral Alterétbxane
1/ 1) of the residue yields 130 ng (65%

4-1 2- (2I il u’%‘f‘%r?ﬁiémIOP-@EHW%W%|W}l&dywlt§*y{q?‘b¢%(mosml} aﬂglldjri%iéhwlégh ne
2 (5- Rapht Hco v Es BrmedBrafosh) KA. 8 Mbromprmridineatisrifonnl: a

m xture of ﬁ}%nymaéetanadmlﬁbr@h%ebg aeﬂwﬁﬁolzmpoe 1- yl pyrl di ne-4 25
sul fonyl ) - phenyl am ne, 55 Mol e) 2-napht hyl boronic acid, 18

(0.
bi s(tri phenyl phtsPlig \lﬁ)eQGEanth [;ﬁﬁ(ﬁ 5idlbmmmpd@dlse-r‘lemlﬁe@ﬂ)fmnzl hour rsTg in
20 ene,and,5 e ot car bo e sol ve
o oved d n ARtae s oLt Bop ongure of asanar of my Bhg e BGl B8 e

1/ 1) of t
3- (2 hapht P BES SPRIBETHY ?ﬁ. 6. W80coBURE to ambiente temperature water

as a pal e y@bDanl)swhs ddded anﬁ%e&dfs@ensmn&@aﬁﬁhmméé Bhe residue on the ﬁlter
4-(2-B | -4-sulp | I ~'
?.,(()2 5r grrtz)fgagl Pha (Wltf}‘y?r/ t%g][e: clilzgie 1151% hlg%n\}/ac)uu tngén o tameg 169¢

i éiaﬁ‘edzﬁiﬁﬁ‘?@y{ 9"6”ﬁ%“ﬁ‘“%*?‘é’gﬁﬂsﬂ%%-%%ﬁé}#‘lﬁﬁh@ﬁ%%ﬁﬁv%ﬁ%%%&areﬂﬂ%’% ot
tri et hyi®mmpavddhenpt 100+192%@s stirred at 40C for 72 hrs. and the sol vent

was then renmoved. The residue was partiti oned in ethyl acetate and water
and the organi c#éhase was extracted with s sodi um 10 chloride sol ution

and dried over MySea(0Prp4 Malbi44.6- siar‘-‘béqmr@mae Hpuifpeybophemtlapiae wetedue
was chromat gga%(g@'%faggagdé( @%%i f%wmci (6RARNEHNAREOIRENARRL. 2adedtt

there was obtai né

4- (2br ono- Gambmftaz;eﬂrpbratmran‘ﬂ @hﬂr@hﬂo@ Hom . Theheaytiafimextage weld thwins h
crystals; mp.: 173-175 C. 15 Exa

4- ( 2- Br omp-Bouresmap ivwater (690 mdb,rﬁtmrgmfphérkymyd phtarglamheaesplug g the

0. 000 e

(scorval e i AR ot B BVABELAS, 5

nor phol i ne aidltreatiéd @fith NL80Y (20009 anthNomitx3SXW1e(1WAE) SAftet €dtratiofOhef or 72
hrs. and the solvent was then renoved. The resi due was\LBartltl oned in ethyl

acetat e andresidus omibe filterorgamashed aeish tatrabydrefuran (WOmBand sodi um
subsequently dried in a high vacuum. It was obtained 18.4 g (98%) 4-(2-chloro-

6-pyrrolidin-1-yl-pyridine-4-sulfonyl)-phenylamine as a bright yellow powder;
25 mp.: 225-226°C.

Example 12

30 1.0 g (0.00255 mol) of 4-(2,6-dibromopyridine-4-sulphonyl)-phenylamine was
dissolved in 25 ml of dioxane and treated with 2.1 ml of pyrrolidine. The

mixture was stirred at room temperature for 4 hrs., the solvent was removed



25 chloride solution and dried over MyS04. After renoval of the szbv {ofrhe
resi due was chromat ographed on silica gel with ethyl acetate/hexa .1 and
there was obtained 0.07 g (35% of 4-(2- brgfo- 6- nor phol i ne- 4-yl pyri di ne-4
sul phonyl ) - phenyl am ne as white crystals; fifp.: 244-245 C. 30 Exanple 42

a ~ .,r r~ arddthe residue was chromatographed on silica gel with ethyl acetate/hexane

N-[ 4- (4- Am ngbenzenesul phonyl) - 6- bromopyri din-2-yl |l -N |, N -di net hyl et hanel, 2
-di ani ne 0.bdgTherowasmbtaingd)0.81g (93%) of 4-(2-bromo-6-pyrrolidin-1-yl-pyridine-4-
4-(2,6-dibro ridine-4-sul phonyl)-phenylam ne. ° i ssolved in 3 nil of
i oxane. anc P BR U HheR S8 AT bt SR Er B B e Bk ne. The mi xt ure
was stirred at 60C for 48 hrs., the solvent was renoved and the residue was
chromat ographed on silica gel with 2% net hanol in dichl oronet hane. There
was obtaned 0.084 g (84% of Example 13

N-[ 4- (4am nobenzenesul phonyi ) - 6- bronopyridin-2-yl]-N , N -di met hyl et hane-1, 2
10 diamne as a light yellow, anorphous solid. M5 (ISP): ne/e = 401, 399
(~%45H20Br N .e. 4 .

I\I‘f4'(4'Am S TOT] =0 =2+

trinmet hyl et hane-1, 2-di am ne 0.118 g (0.0003 nol) of

4- (2, 6-di bronopyri di ne- 4-sul phonyl ) - phenyl am ne was di ssolved in 5 nmlL of
di oxane and).iR@at@DEG261 BoBAH2,6aDiidildphiridinesdtflfaiiypbesyl aminewelhe

m xt ure s,sti.rred at room_tenperature for, rS.and ol vent. .was
enmoved! GndiRHlveEh dierapalocm bae bash stita - mld o ol Foypligtino
in dichlor i % :
N[ (4 am o Ean 8 amliiBhte VARpARB I heh HedellybP Wagemayed, the residue o
1, 2- di am nedigsolaed iy lethyled detsite, aashel ouithsiaV iHIC], at (biSEybormate earrd Bidihe, 413

(C16H21Br Nd02S+) 25 Exanpl e_44 . .
j 4- (4- Ami nobded evesMarHaand evaperstepyAftar shromategraphygendiQa with et ) ani

ne 30 0.162 0.00 Bl o . . .

15 (2, 6o bR RO St SRy B R L Vi spiasst P984 §7%,%

di oxanetmndft 4@‘25@60-‘@-@%&116&-[[iylcﬁgrﬁldih&@-@ilﬁ'@ﬂymmiénylaﬁﬁﬁe adM Bsigk - 41
nor phol ine. The m xture was stirred at 60C for 24 hrs., the solvent was
renoved andsolide mps2d8LASE (dre-dnat ogr aphed on silica gel with 3% met hanol

i n di chl oronmet hane. There was obtained 0.15 g (80% of

[ 4- (4am nobenzenesul phonyl ) - 6- br onpyri di n- 2-yl ] - (3- nor phol i n-4-yl propyl ) am
ne 5 as a white, anorphous solid. M5 (ISP): ne/e = 457, 455

(ClgH24Br \AQ3S+) . Exanpl e 45 Example 14

N-[ 3- (4- Ami nobenzenesul phonyl ) - 5- br onphenyl | - N - met hyl pr opane- 1, 310 di am ne
0.20 g (0.00051 nol) of 4-(2,6-dibronopyridine-4-sul phonyl)-phenyl am ne was
di ssol v i Q m _of. dj oxane and treate fth 5.1 nm of

3net hylam rsposy i Re Y rREIGING v SRSt oom tenperature for

-lodo-6-NV1

- 1— Al Ne-4

) 10.0 g (0.026 Mol) 4-(2-Bromo-6-pyrrolidin-1-yl-pyridine-4-sulfonyl)-

phenylamine were dissolved in tetrahydrofuran (200 ml), cooled at -40°C and
33 ml (0.053 Mol) nBulLi in hexane were added. The reaction mixture was

25 stirred at -15°C for 1h. Then water (10ml) was added, the mixture was
extracted with ethylacetate, the organic phase was washed with water and
brine and dried over Na,SO,. After chromatography on SiO, with ethyl acetate
hexan 1:1 and drying in a high vacuum, it was obtained 3.6 g (45 %) of 4-(2-
pyrrolidin-1-yl-pyridine-4-sulfonyl)-phenylamine as light yellow cristals; mp.:

30 186-187°C.



15 2 hrs., the solvent was renoved and the residue was chromat ogr aphed
twce on silica gel, firstly with 20% net hanol in dichl oronet hane b’@fdﬂ
wi th 10% net hanol in dichl oronet hane. Thersli was obtai ned 0.085 g ( /()J /
N- [ 3- (4ani nobenzenesul phonyl) - 5- br onopheny ? N - et hyl propane- 1, 3-di am ne
as a pal e yellow, anorphous solid, MEXample Ife/e = 401, 399

(G ~H20Br N402S+) . 20 Exanpl e 46

N-[ 4- (4- Ami nobenzol sul phonyl) 6- brom)pyrl din-2-y11-N . N -dinmeth

I ~pr opanel ) ( f .
- siniiay ety tant ¢ ¢ed in 6 ml of
d| oxane and treat ed vmth 0.52 mM of 3-di rret hyI am no- 1propyl am ne. The

m xture was stirred at 60C for 24 hrs., the solvent was renoved and the
resi due was chronmat ographed on silica gel firstly with 5% met hanol in

di chl or obret hdRex @hA01 Mol) vi RRBid%eGepranebidin-1-Bepyiidiriest-sntiohghe. The

di §3f5ﬁ§°P Whefyiagyine; priBreed B0 phT PalePEocend D Sop QLR S5 n 1n
T I
Na e t§r'l1J <t gxa% x@&(ﬁ é@ﬁ%ﬂl‘%ﬁl%{tfﬁ{j 19853 b fhﬁftﬁfje of mea%.e?lglt“é'l)on

Q02 -42 unéer n and In a vacuum ere was obtal ne

g (43% of anad 2N Naq@@@%mﬂzénhaulth@enlwbht oy erapoy atedi, mharydn]dubl wiNs
di met hyl propane- 1, 3-di ami ne as pink col oured crystals; dD > 250 _~C 8dec.
). 5 Exanplt@ken upin ethyl acetate, washed with water and brine and dried over Na, SO,

N-f4-( 4;§\m egﬁgg Gﬁg&%% @Xr rfzﬂ $ (ng\g%pégcﬂy Lstatd hbxhhe Mg 618 tppoélpcrtOpane

1,3-dia

4-(2, 6-di brévmammglm%MeP&w&ﬁmab&{luha%@&emeJ&mhwmﬁdxaﬂe IPhe
of dioxane and treated with 8.0 of 3-diethylam no-1 propyl am ne. The
m xt ure wassuspensim wasmstigned é?rpbharui themnfiltegedi Ehe residue ohvthetfilkes was

W th 20% ne¥ ARG WEH HeEhne (UNEENARG SieH Bhe dbRRoRsR deor grtained D16
di chl or onethanea, -Elh?z ?yi‘ﬁﬁﬁi’:@-tlaylngglﬂylgg};ﬂdﬁfbl%su‘l’ifon%)Lﬁhérf‘yl&ﬁune as a

am nobenzenesul phonyl 6- br onopyri di n- N -di et hyl propane-1, 3

di am nel&@s yellad solyé] tnpw, 1&Ivd8HHOUs solid. M5 (I SP): ne/e = 443, 441

(C' 18H26Br Ng~2S+) . Exanple 48 20

3-f 3- (4- Ami nobenzenesul phonyl ) - 5- br onophenyl am nol propan-1-of 0.20 g

(0.00051 nol ) of 4-(2,6-dibronopyridine-4-sul phonyl)-phenyl am ne was

di ssolved in 10 m dioxane and treat ‘I@xﬂr}aﬂle‘o’lﬁg m of 3-am no-1-propanol.
nper

The 25 mixture was stirred at roomte ture for 18 hrs., the solvent was
renoved and the residue was chromat ographed on silica gel with et hyl
acetate/ hexane_1:1 and fi naII wth pure ethyl acetate. There was obtai ned
| % Ethyl -yl iBnyl-phen

3[ 3- (4- &, nobenzenesul phonyl ) - 5- br omophenyl am no] - pr opan- 1-of as a browni sh
Nsﬁt?nl SP): ne/e = 388, 386 (Cl4H1~Br N303S+). 30 Exanple 49

] 0.12 g (0.00036 Mol) 4-(2-Pyrrolidin-1-yl-6-vinyl-pyridine-4-sulfonyl)-

phenylamine were dissolved in ethanol (36 ml) and hydrogenated under an

atmosphere of H,-gas with a catalytic amount of Pd/C (10%) at ambiente
temperature for 3 h. After filtration and evaporation of the solvent the residue
25 was chromatographed on SiO, with ethyl acetate hexane 1:2. After drying in a
high vacuum it was obtained 0.10 g (83%) 4-(2-ethyl-6-pyrrolidin-1-yl-pyridine-
4-sulfonyl)-phenylamine as an offwhite solid; mp.: 154-155°C.

Example 17

30




? ~ JULV ~D~ -43 N 70
N1-[ 4- (4- Am nobenzenesul phonyl ) - 6- br onopyri di n-2-y11- but ane- 1, 4- m&?hjn

0.39 g (0.001 nol) of 4-(2,6-dibronopyridi a§ 4- sul phonyl) - phenyl am ne was
di ssolved in 10 ml of dioxane and treated ffth 1.9 m (0.01 nol) of Ntert.

5 but oxycar®ohyg (010C15 Vo) ddBeBBameo- 6T}b1.e‘rni1di:ruflarlvmmmewt-edlfanyboC for 18

gei wi th etRgeReEasch ot Goa1o Mral BEEE aread Rl 06 48 93 Mow o =
tert-butyl

[a- [ 4- (4 anTBBBSPIR RO A Yowe BUBrRSkRh Tofle 208 hiiRa THeyr L mians o
as a pal e ygblayy sd 2NTN§3:‘(JI &Fil). MBieén ﬂa&@&veﬂ@%a@%@%ﬁﬂ%@ﬂ@ﬁmd&@ 0.36
g (0.00072 nol) of tert- bat yf [ 4-] 4- (4- am nobenzenesul phonyl )

br onopyrd di wag tgkemiipop-dibyy htetade, baasheas W@tél wateaneé drine and dirledf oviroxane

and treate f 3Na us H er .stirring .at roo erature
for 18 hrs. \émr%(t)] afgga‘ %‘Iﬂ C}W g‘@e gagf}?)élr?‘i#ﬁ "exaxﬁefsfgfgggct edu
with ethyl acgtat éox?t!&@nfdgefr%ﬁéﬂé %e?@%%ﬁ%ﬁ%e&%@ﬂné’%ésﬁﬁﬂ@%ﬁerﬁﬁ igat .

sodi um 15 chl oride solution, dried over S04 and concentrated. The residue
was chr orratlm;rmh&&hecnusspehsm wab stirrdd ﬂo@% hetrivaticin filteded: HT'os peddhana and

then with % et hanol in djchloroneth Aft r. removal of the solvent
fromthe pr&d’tﬁgﬁe’ébfﬁﬁ&%ﬁ}}ﬁg} Vitkchexane We'r#)e%m erSCREE] ahe%weeauvh Tawasny|

SUNST af)g Bl OISl Bb by AL A R s RS- s

obt ai ne

N -[4-(4- a@ﬁ@ﬁ&ﬂﬁﬁﬁ@%ﬁ@ﬁ%ﬂﬁ/&éﬂ&v@bﬂ@ﬁ?*2@@123-1%‘1 -but anel, 4-di am ne as
orange-red crystals nme/e = 401, 399 (C 5HaoBrN402S+). Exanple 50
25 f 6- Brono- 4- QQ51gr(10f0 )I‘béfhimgpepﬁbﬁ*wrdﬂddm-k Sy-pyridinkyd-ani ne

5 ettt oD aRtn bk e eadlind h 2BRERSNEIE Shd WarStdled T ™ ©

tert. butyl ahederTA}eamnzsg @reWﬁSHS hé G8th atcalt ctaeﬁeﬁﬁ%ppe/@@xo%@am n. and
then 30 treated vvlthl 9056 nol ) 6 br ono- 4-ni tro-pyridi ne.

The m xtur embiende |tem@@ra1nunecfom3t}e nﬁsﬁe:aﬁlnretlbnrarﬁi avapqration ofdihessol vemnts

t hen reane and, | he res due reiti | r t

The organl SH&S ‘W‘a‘é’asc Fomategr aﬁﬁ é Etg‘ %ﬁ%gﬁﬁei’@&gﬁﬁ]ﬁ ‘%{t?’ae
sol ution, r vent, the
resi due was rIr?(atg ohglggphe ufglﬁ tts? .ggé’@"gg?dqf 6%6 (95%’)2408%)2%0?? ﬁpeigéle 1: 39.
There was qiytmolmém 2-y09yeidineY-sulfonyl)-phenylamine as a white solid; mp.: 148-

2, 6di brono-4-(3-trifluoronethyl phenyl sul phanyl)-pyridine as yeI | ow
crystals; 5t9ff.: 68-70 C. 2.0 g (0.0049 nol) of

2, 6-di bromo-4-(3-trifluoromethyl phenyl sul phanyl ) pyri di ne were dissolved in
200 m %5 di chl oronet hane and treat eguyy b {blé 1% 9 (0.0323 nol) of

nmet a- chl or oper benzoic acid (70%. The mxture was stirred at room
tenperature for 72 hrs. Then, the reaction m xture was extracted with 10
sat . NaZCOg sol utjon and Wi t h sat SOdI um chI ori de sol ut| on. After drying
over MyS04,4-€3-Cyebopre orpvrrEohdinr1-3 i 4o henyaming s

chr omat ogr aphed on si I ica geI vvlth et hyl acet at e/ hexane 1:19. There were
obtained 1.74 g (80% of

2, 6-di bronp-4-(3-trifluoromethyl benzenesul phonyl ) pyridine as white

Cr ystals; 10.p65 gJ(BEOGUSgMGl) MZ@ﬁB&lﬁnéﬂyQ-@ﬁHWﬁyrﬂime 4-sulfonyl)-

6- di br onp- 4 trifluoronethyl benzene sulphoqy -pyridi ne was di ssol ved

| n 10 R ofplmno'iamenemre idésgodvedrin pthylzther (H30 sW) ﬁgﬂmpbadiweo G &t hanol .

Th t d at t tu 18 t

Chen' T arovaalaser phalPeei ettt SRPERAS AR o ftly e anti syt
acet at e/ hexggRtidn b? a2 aRRi SHRDAAY PPN OACY, gdd&Fdtutds RRFRANTHeGrehbtibn

(81% of
[ 6- br ono- 4-rxfli§ttnré e adbasw & Ed erezen &s atrdhient tompyra taira-edystirnedtthy BAmire as

yel | ow cryst 117 C. anple 51.25

o by o, 4 ABeT aadelis o d Bory chars ah SeuRs AERLINR sy ey v evaPREARg Rl the
0.222 0.

> 6 %%‘émfg%ﬂ?lfr?#%’ﬁ%g%% d PR Si0s vith ethyl acetate heyane L2 Itwas 1\,
10 m of diobtainedaid49 ree@78) Nﬁ4 (R-0y86prdpydic-pyatdlidiinel- i paridivee-dn et hanol .
The m xture was stirred at roomteﬁgerature for 30 1.5 hrs., the solvents

were then rakonsd-phenylpmingasdidghnyeliow shistals: mmedl6reld Cica gel with

et hyl acetate/hexane 1:9. There was




~ '~ "> >N Z002 -45 obtained 0.18 g (88% of

6- brono-4-(3-trifluoronet hyl benzenesul phonyl ) pyri di n-2-yl]-di net hyl am ne as
yell ow crystals; mp.: 117-118 C. Exanple 52 5
1-f6-BronD-4-(3-trifIuoronethylbenzenesulpﬂ%nyl)-pyridin-2-y||-ﬂﬁp@”ﬁmmne
0.222 g (0.0005 nol) of

2, 6-di brono- 4- ( 3- trlfluoronethylbenzenesul?honyl)pyridine was dissolved in
10 ml of dioxan and treated v~~ith O0Examgpl¢d 900055 nol) of piperazine and
0.7 mL of triethylamne. 1 he mxture was 10 stirred at roomtenperature
for 20 hrs. and subsequently at 40C for 3 hrs., the solvent was then

removed andtievaeiilde s B0RORR 0N ARNAM: 8oL LB OBl i fifharet hano

i n di chl or ometmane. There ptar ned 0L
1-[ 6- br @r-4-(3-trifluoronethyl benzenesul phonyl ) -pyridin-2-yl]-pi perazine
as yellow crystals; .. 160-162 C. 15 Exanple 53 f

6- Br on- 4- (Ao ApiEting ofﬁ@%mmbhymymﬁgaﬂ th-hramg ﬁtpmphylmemlrﬁé poridingst g

0. 0003 | 4; t di |
i ot hy! { oAl BRI ERRad3 Al o b B8O PHOas02 ot tol ohT stansine,
2- napht hyl silahg %gbﬁg%@ﬁ&@ymm &@B&ﬁﬂ%@ﬂ%l@ﬁﬁl&é i gGaRt 50C for 1

hr., the solvent was |I'ed off and the residue was partitioned in water
and et hyl ahmeahylfofﬁhenﬁagamshrmvhfm &h@amm&wﬁu’l‘he savens tramuedd and de

solutio dr| 04,  fj Itered er_.renoval of th ol vent,
t he resﬁjué fides ﬁé{ngg Adﬁhlgr?me aﬁ*ﬁﬁi@f Wmatla shlnEenis
1:109. Ther

2, 6-di brom)- - dg%kl%hy %-su on%lﬁl)%é%vgﬁjgfanses%?%?Iflceiec?ng glvgr m p. :

178-179 C. rﬁa@ﬂeﬁuﬁ&t@&@é&nldbdo)nc@ﬁtrated in vacuo. Flash chromatography of the
2, 6-di br ono- 4- ( napht hyl - 2- sul phonylliwpr%ridi ne 30 was dissolved in 6 m of

di oxane andesidigt(Eticggeh hexqnedfAe) t by 3ehds d S1met(Rafd Ipuree(@ri xt ur e

was stirre er.at hr t sQhve re re d and
t he resi dugynghegﬁ#ngﬁiltqg' rﬁé‘gneof gﬁ% céﬁ r(f]eel‘L ghqf%ny%ﬁﬂ%gyw%’ﬁleﬁﬁ lff 1
-46 acetsmt %ngx&[pazm.'ge,gﬁ;ere was obtai ned 0.049 ¢ (79°/c) of

[ 6- br ono- 4- (napht hyl 2-sul phonyl) - pyr|d| n-2-yl]-methylamne as white

crystals; mp.: 149-151 ~C. Exanple 54 5

[ 6- Brono- 4- ( na~ht hyl - 1- sul phonvl ) - pyr] di n-i- 1- met hyl am ne 0.564 g (0.002
nmol ) of 2,6-di bronp-4-nitropyridine ved in 20 m of

di met hyl formam de and treated with 0.45 g (0.0021 nol) of 1 10

napht hyl sul phinic acid sodiumsalt. The m xture was stirred at 50 ~C for 2

hrs., the <e(3+Phenyh§-mirsolidined] -gi-pyaidineHdesulésivdiphenslaqmirtd ti oned in

wat er %d ethyl acetate. The organi c phase was washed with sat. sodium
chlori solution, dried over MySO4, filtered and, after removal of the

L T R AT TATL 005 8 G 1t

6- di br omuﬁoh@h}pﬂshdmylammel 6@®ny1lg)(0;ﬁ/mrﬂole¢baﬁzéﬁe}hﬁrmwabai $5 mwgp. :
140 142 ~C. 0 21 é)o 0005 mol) of
2, 6- di br onSLIWIRLEHK Wrtelals%Fl§mas>b|1f)@raphpaymmﬁablrtﬁ)@%hﬂéam(ﬁl)1@1%101@#s

di oxane ang. g8l 25 Y% H3uds 83 51 9,2-§1x¥{gthoxyethane and 0.25 ml water. The

25 solvent is removed and the residue is diluted with dichloromethane . The
dichloromethane solution is washed twice with water, dried over
magnesiumsulfate and concentrated in vacuo. Flash chromatography (
silicagel, ethyl acetate/hexane 1/1 ) of the residue yields 130 mg (68%) pure 4-
(2-phenyl-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine as a pale yellow

30 soild mp.: 255-258°C.

Example 21



met hyl am ne in ethanol. The m xture was stirred at roomtenperature for 20
24 hrs., the solvents were renoved and the residue was chromatographed on
silica gel with ethyl acetate/hexane 1:19. There was obtained 0.1I3 gn(68%
of [ 6-brono-4- (napht hyl - 1- sul phonyl) pyrl-ch 2-yl]-net hyI am ne asZS'erqu./sh
crystals; m._ : oA .

3- Br ono- 5- EE - 1- SImL: J. 1€ SIf. 00043 nol)
of 2, 6-di brglrenylafmiaght hyl - 1- suI phonyl) pyri d| ne was di ssol ved in 8 ml of
di oxane and treated with 0.77 m of 5.6Mdinethylamne 30 in ethanol. The
m xture was stirred at roomtenperature for 6 hrs. the sol vent s were

d d, th h hed | A h
oot at of noxhmings bl M50 FERT ARARAGRO S ol W ST IS 1,
Yoo | 7T oAt kb diabighaonsh (Dhsapd st g%hyétﬁm nao&weiss@ﬂg

g g 4dAB1 nob:eppey(é‘auidodegnd)%mbﬁﬁpmhe@gi%lg%wlmel );apalfi@imng(tlmilﬂ@@ﬁlerisl I) of
, 0-dl Drono-4-ni1 Lr,0 rridlrne no (0] I TLrot.ni o eno
pot assi um srgf‘lwé @euveﬂmqﬁil eeghﬁ%f&aeamlge H}lrFHﬁ’f a%nﬁnﬁggti rred
roomte r. egndue was
partl ti one:iga ?\E}&%Atgtag*e r%nﬁﬁ%ﬂ%&h%sﬁ@l rqlllue co H%"?gg}ﬁt?g%ﬁa?gg wer e
washed wi t Klislkjorosedhaie shilutionde veashud tmcemﬁ Hmwﬁéro&ﬁed Myep4. After

filtration and renoval of the solvent the residue was chraomat ographed on
silica Hel magnewmlﬂfam@mmcaw%%%qaeﬁ@|lile@b’is@dhﬁﬁtlanmfghevaeldum 15

Ther o wer e SOLANSHGP 810080 if (34 brOh B FhBhOI dets Prypoheny!

2- br onD- 4- Rivkrireti @imled Hl pyeidhigenl silkahanghenPlamhiienfls ahiglehb¥@en @bEgohyed in
0.51 of di (r:prﬁrororrethaﬁg and treated Wltﬁ BS?B()é{g (0.134 %m ) of s

met a- chl or A4&-Bé4%bi c acid (70%. The mixture was stirred at room
tenperature for 2 hrs. Subsequently, the reaction m xture was extracted 20
with sat. Na2COg sol ution and sat. sodium chloride solution, dried over
MyS04 agl, after filtration and renoyglaM i,glgg sol vent, chronat ographed on
silica gel with dichloronethane/ hexane 171 and 2:1. There were obtained
22.30 g (87% of 2,6-dibrono-4-(4-nitrobenzenesul phonyl)-pyridine as a
first fractl 0. A L L

2- br ono- 4- ALY ERZERETUTE 28NS (! JLEae” Vil =
crystals i cond fractlon m p. 154 156 C 0 10 g (0 00026 mol ) of
2- br ono- 4- %—ﬁ?—éfm ni t r obenzenesul phonyl) pyridi ne was dissolved in a

m xture of 1.5 mL of nethanol and 1.5 m of

20 A mixture of 382 mg ( 1 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-
sulfonyl)-phenylamine, 93 mg (1.1 mmole) 2-methyl-3-butyn-2-ol, 38 mg
copper(I)-iodide and 35 mg bis(triphenylphosphine)-palladium(II)-chloride is
refluxed for 1 hour in 5 ml dimethylformamide and 5 ml diethylamine. The
solvents are removed and the residue is diluted with dichloromethane . The

25 dichloromethane solution is washed twice with water, dried over
magnesiumsulfate and concentrated in vacuo. Flash chromatography
(silicagel, hexane / ethyl acetate 7/3 ) and recrystallisation of the residue from
ethanol yields 200 mg (562%) pure 4-[4-(4-amino-benzenesulfonyl)-6-
pyrrolidine-1-yl-pyridine-2-yl]-2-methyl-but-3-yn-2-0l als a white solid mp.:

30 168-170°C.

Example 23



di oxane, treated with 0.20 g of iron powder and a solution of 0.20 g of
NHACL in 2.5 mM of water and heated at reflux for 2 hrs. Thereafter, the
reaction 30 m xture was poured into a mxttére of et hyl acet at ef andiN

suction filtered and the organi c phase wa$ éxtracted with water and sat
sodi um chl ogi(dePlsed Wbtlom @l pdfrotidime-e rylMyaddineAf salfonelotainydimite sol vent
the residue was chromatographed on silica gel with ethyl acetate/ hexane

1: 4. There was -48 ? ~ ,~l1~I Q02 obtai ned 0 037 g (44% of

r2n- E)A'_ arznogog §oo% esul g%@?&é-}%&@&%?y@%romo -pyrro Sdie- -yi-pyrldsne i ystals;

f ~4- Am nobe § i1 0026
mol) of 2- bﬁ“?ﬁﬂfﬂ"”ﬁﬂﬂ%‘ﬁ“ﬁe R S S G SR
in 3.2 nb ofoddd@mndé%i’amg bﬂsétatyﬂréngﬂp}lins’iﬂﬁned palia @M@l hyhlanidean1®niln

et hanol . mxt re was, stirred o] enperature for 3 hrs., the
sol vent s vve {emamire ard ﬁé@?é \ngmg}ﬁ@r%@éﬁﬁeéﬁﬁéa hayrsi Thea gel

wi th ethyl ﬁ X &ef%qﬁgvéq d-mg)rgsf&%g 8%& yﬁ?%{lgrr%t érflgrérggt’ﬁanog Tlrée

[ 2- br ono- 6( enze ony “pyri dr A= 4 anine as

yel l ow cr ySHﬁMGro@m&hanb%billﬁan 1Ewakhe tO1& FitlOwa0s)) J;lriﬁ'd dveaf

[ 2- br ono- 6- (4- ni trobenzenesul phonyl ) -pyridin 4-yl]-net hyI am ne_was

di ssol ved |masn|¢pmxuﬁ1elf@te ang cancesftratedhiancd cugn Reerpstel lisstion obdheaesidusat ed

WIWat gr Oag§8hgg 8@2%&’%@? yéealﬁﬁ %l ldEleﬁgr g?%«gr%u% %‘e&r Bg%? ﬁéﬁ’mﬁt ir g \T/as °
poured into ?n%!ﬁ&‘iﬁ'é 5-Plp@itiilo ARSI AL Rne UL A (LILFISHI2hANd

t he organi ¢ phase was ‘extracted with water and sat. m chl ori de
sol uti on an202420ddCover MyS04. After renoval of the soI vent the residue was
chromat ogr aphed on silical gel with ethyl acetate/hexane 1:3. There was
obt ai ned 0.063 g (88% of
[ 2- (4- am nobenzenesul phonyl ) - 6- br ono | ] met hyl ami ne as yel | owi sh
crystals; mp.: 158-160 C. 25 Exanpl e pﬁﬁgmﬂé@y
4- ( 2- Br 980- 6- net h~pyri di ne- 4- sul phon~phenyl am ne 30 1.0 g (0.00458 nol) of
2- br ono- 6- nethyl 4- nltrop r|d|ne and_ 0. 885 g (0 00458 nol ) of
4-ni trot hi ofd s 1o ilen, o \'a 'd o e -G LLHHONE -hen lamlne
met hyl - pyrrol i done and sti rred at 50 ~C for 1 hr. The solvent was renpved
ina ~ ne~Al '~~a' ~

A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-

sulfonyl)-phenylamine, 84 mg (0.55 mmole) 2-methoxyphenylboronic acid, 25
20 mg sodium carbonate and
18 mg bis(triphenylphosphine)-palladium(II)-chloride is refluxed for 18 hours
in 5 ml 1,2-dimethoxyethane and 0.25 ml water. The solvent is removed and
the residue is diluted with dichloromethane . The dichloromethane solution is
washed twice with water, dried over magnesiumsulfate and concentrated in
25 vacuo. Flash chromatography ( silicagel, ethyl acetate/hexane 1/1 ) of the
residue yields 100 mg (48%) pure 4-[2-(2-methoxy-phenyl)-6-pyrrolidine-1-yl-
pyridine-4-sulfonyl]-phenylamine as a pale yellow solid mp.: 217-219°C.

Example 25
30

rolidin-1-yl-

phenylamine



-49 high vacuum and the residue was partitioned in water and et hyl gUR10%°?
The conbi ned organi ¢ phases were washed with sat. sodium chloride so ut| on
and dried over MyS04. After filtration andgenoval of the solvent the

resi due was chronmat ographed on silica gel th ethyl acetate/hexane 1:4 and
1: 3 and 5 sAméxfueatafyl 9dnmegd (.5 namioleR-(2abrnmp-6Fhgrelidase-d bl epyreding-945 ¢
(639 of 2br thyl-4-(4-nitrop yl sul p yl)-pyridine as yell ow
crystals; 61 f?é’a%m@agdf B%l Sggt

2- br ono- 6- Vi 20 m
of i ohi or o W*%%éoéﬁaﬂ%vﬁt%ﬁ“%@%t%wQt% e Sl e

met a- chl or ob@(beptz@nﬁph@sp}lxhéﬁl‘if)allaahﬁntmlmhro@1dms refliuxeddoad Srioirs in 10
tenperature for 3 hrs. Subseq uentli/ the reaction m xture was extracted

with sat5 NaddoB-dislethpayethanesad M&mremhﬁrﬁob@@dﬁwﬁmedcﬁncbﬂl%ver
S04 and, after filt lvent , ..ch hed

S ica gel artedhgRuitd PAuEAE SRR Gha e TBE S OE Fhe tiARATH 8RR GR S6oy

of 2 15 brow&sﬁea%ha/é Wit Faféd r&t&vaeé}%ﬁgﬁt@aﬁyx@u1pa>t@laqtd“'@o&%nm{tbe\thsh

crystals; mp. 56 C. 0.15 g (0.00042%nol) of

2]c br O{rﬁ 6- lrrea?.;d 'I?aéhfh:‘?]mSM@hgsLﬂlhm oty lade’[(rjmeeﬂt&xadfs'ls{bl)wétﬂae 2810 ntct
of met hano reat ed Wi iron nd a s i.on go
NHAO in 5 RESidRe JaR é? 84riasre g?ﬁ@%%@% ,ogvb%m Jrorompth her%raﬁt 6, the
reactio t

{20t OO KRG USRI )R B BB IBRF s

sodi um chl oan&%@Cutl on and dried over MyS04. After renoval of the sol vent
the residue was dried in a high vacuum There was obtained 0.134 g (98% of
4- ( 2- br ono- 6- net hyl pyri di ne- 4- sul phonyl ) - phenyl am ne as 25 yel | owi sh
crystals; mp.: 189-191 C Exanple 59% lre%G _

(4- (4- Ami nobenzenesul phonyl ) - 6- net hyl §Pf‘bﬁ’ -2-yll -met hyl am ne 30 0.056 g
(0.00017 nol) of 4-(2-brono-6-nethyl pyridi ne-4-sul phonyl) phenyl am ne and
1.1 m of 8 Mrrethylam ne in ethanol were stirred at 120C -50 in 5 nl of
di oxane 160r 422-@RrChlokbipdre Npafrra plyvichime-#hen ] farsil Hpk

chromat ographed on silica geI vmth et hyI acet at el hexane 1 1 The

product contai ning fraction were suspended in 25 nil of diethyl ether,

treated in t
suspensi on \%anréﬁl}lé%tg ?)glr?@g ‘?gl(tb e?glgm g#c?ul ﬁzjbﬂrflt erﬁﬁﬁ%@iﬁ%‘?q@%. e | h a
hi gh vacuunsulfbryl-phrayddiih €686 thel@.55 friiéle) @fchlorophenylboronic acid, 25 mg

[ 4- (4- am nobenzenesul phonyl) - 6- net hyl - pyri di n-2-yl ] met hyl am ne as [ ght
yel [ ow crysBefigim gagponatoenth7 ~C. Exanpl e 60 10 f

4- (4- Amipob |

(0. OOOZEQDI ?géﬁg}%{gﬂgr oﬁ%ﬂpgl%ng?ﬁ%xﬁ%ﬁ ﬁt{g{(ﬁl})séu Cbrtltg‘l‘r)ty § 1}lueny anll%n%&a%d
5.0 nm of 5iB5Mhehgimeihayethaidandl0. 28 nd waterr THeablvihti€remodediindf 15
di oxane for 24 hrs. After renoval of the solvents the residue was

chy omat ogr aphetesifugiis dilatedwith dichderopnetheseat Bindichheromethapgesolution is
roduct cont ai n fractl n [re ended in_.25 f di

P oatod i Habhed Aaas Wit watet, ard PR b et ets A iR ertidlEh in
suspensi on agud UlhkR thirbinbes d@@t g(télh@%%él'étﬂfyl Rb&iteAlextas Mi)edthe a high
vacuum There was 20 obtai ne

[ 4- (4- a%nomdeamdﬂpﬂ&@wg (GB%étHWB 4p§2r Zdthlopo-phicniyhefpyreotidivedsylhi t e
o {3, 5 D PRI RTRBHERY oahiain foaPrle 3o §obg. B Y] o%C.

3, 5-di net hyl t hi ophenol potassiumsalt were dissolved in 5 m of

1-met hyl - 2-pyrrolidone, treated wwth 0.19 g (0.00134 nol) of
1-fluoro-4nitrobenzene and a spatul a Expnopleé®7powder and stirred at 160 ~C
for about 30 5 hrs. Thereafter, the solvent was renoved by distillation,

the residue was partitioned in water/ethyl acetate and the organic phase
was was d i N 4S SQ |uml Ior'rdlcled .

filtrati
chr omat ogr aphed on silica gel with et hyI acet at e/ hexane 1:15. There was

obtained 0.22 g (62% of 1,3-di rreth 5- (4ni trophenyl sul phanyl ) - benzene as
a vi scous, %ehimwreldf 19\IEngI()5nm1 4- -f5bremo4Hpgnetdine-1-yl-pyridine-4-

sulfonyl)-phenylamine, 86 mg (0.55 mmole) 4-chlorphenylboronic acid,




5 0.215 g (0.00083 nmol) of 1, 3-dinethyl-5-(4-nitrophenyl sul phanyl) benzene
was dissolved in 25 mlL of dichloronmethane and treated with 0.56 g gouﬂm
mol ) of neta-chl oroperbenzoic acid (55%._ j:le m xture was stirred?atd
tenperature for 4 hrs. Then, the reaction xture was extracted with sat.
Na2CQg sol Lﬁt& mg b(triphenglphospbiiepatiadoningE)sblariders refiuxed firyi.hgoover
10 MygS04, I§ a n and gm)vg)rkT of the so]lvent there was _gbtained 0.276 ¢
(100% of mlie ‘rﬁﬂe %‘“{ o@SHE@H%QBTE’&ﬁH’rWIC)ar eR3ten Bbee rgtéare

crystals; 7.
1, 3-di net h;PFE*la"-"(e g? 1% ‘gafco eﬁ%aesgleééli #%912}7 Kﬂgencea1 \(/av%siseﬂsl lsa%er?gg%/ hex%e %1/
et hanol , tri9afeHe wetidu@.a8lds 147 (@1%)%@rea41@2 @chldrbﬁﬁﬂaﬂyﬂ) 8-pRrolidine-

at m)sphere at_ room tenperature un normal pressure for 2 hrs. Then, the
cat al ystd wasyF pynérw4cﬁﬂrlfontvﬂﬂephemyluam1@emsa whitaisalibrmpol 9862347d- t he
resi due was chromat ographed on silica gel with ethyl acetate/ hexane 2: 1.
There was obtained 0.157 g (73% of
4- (3, 5-di et hyl benzenesul phonyl )phen;pj,ﬁzml 3R White crystals; mp.
178-179 oC. 20 Exanple 62 4-(3,5-D nethoxy- benzenesul phon~ phenyl am ne 25
0.30 g (0.00144 nol) of 3,5-dinethoxythi ophenol potassiumsalt was
di ssolved in 5 of 1- rrethyl 2- pyrrolrdone treated with Q.21 g.(0.00144
{ Mgthoxynpheayl rolidingl oyl nerd-suligpyHphenjdamine o

at 160qd[or about 3 hrs. Thereafter the soI vent was renoved by
distillation, the residue was partrtroned in water/ethyl acetate and the
organi c ph%mma@tst@pnyg to. mtnolawagddmm@alpgﬁ«r&t@dﬁetytyt PYridifledri ed
over MyS04. After filtration and renoval of the solvent the residue was
chr onat ogr sphfenybrpkénylemipe) 84img (@6hyhmole) Fngethoxyphenybonenic iced, ¥dxane
1:7. There was btar ne 0 255 (60% of
1, 3- di met hdR§ 58 YA 9T | phanyl ) - benzene as yellow crystals; mp.:
63-65 ~C.
13- di met hos 8 ﬂz‘tﬁrp?%%’%ﬂp iR hRalled umdD-chloride fs refiised for 19 houps
di chl ori@netihdnml dn2-dimeshexyethhhe &nﬂ5(52§ 18] Wate) Thewdlyent is removed and
nmet a- chl or oper benzoi c id_ (709% ture S str red om
t enper at urégFGPS ur‘t"r1§ aﬁ‘ﬁéﬁ Wﬁh@?&b}’ﬁﬁ?@moﬁq‘iﬁt giq é‘ge fplufion s
Na2CQOg sol yf ver
MyS04, fil tra on an v%ltghrrt)%@éa o ?Hbﬁgbggh\%%f rsgh\'%/gés%gétctg?lgeelg{ élt‘%g“g
(81% of 1 v&cdbnﬁtdm«)tn‘én(a’togratplqpheﬂwagul relﬂhyllydac)etbtaaﬁhemaylvmﬂ the
crystals mp.: 10 150-152 ~C. 2&0 00068 nol) of

1, 3- di net hé’ﬁ%lﬂge(mBNSﬂ%m%@%ﬁo/sWW yf )(5én9mymr§dé—§em‘éahdmealmlxt ure
of 15 of, I bon
powderrgand pg@%ng%% @ﬁ&d P%ea‘yh %\%ggta pal %%il%?z &1@1 rgp 4e‘réfléodgl ing the
m xt ure was dlluted with 50 m of nethanol, treated in 15 an ul trasound
bath for a short time and suction filtered. The filter material was washed
wiith a | arge anount of nethanol and Hxample 2% e was concentrated. The
resi due was suspended in water and treated in an ultrasound bath. The
precipitate which thereby resulted was flltered of f under suction and dried
in a high yapu 1d&eL ;
drnethoxybenzenesu yI ) -p y p-
Exanpl €563 4- (3. 5- D| met hoxvbenzenesul phonyl ) - 2- net h~ phenvI am ne 25 0.426 ¢
(0.0021 nol) of 3,5- d| nmet hoxgt hi ophenol pot assium salt was dissolved in 7

ml of 1- mehinixburgef 19} menel.brmmaeleddvi2iromaspygreliding, I-yisyyidipe-4-

Tor about S RyDrHERRRERS, FRaby I Gabfntle ¥ RONRheRRBe Rl AR 7 100
wat er/ di et 8 mgt beé(tﬁph@;mﬁlghgvelsfmgﬂla@aﬁﬂmwm@wmﬂﬁkecsﬁir 2 h@drsum

chloride solution and drie 04. After filtration and renoval of the

sol vent t hdnrienil dolengsand 2@@2%&%@@ petassivng aag@naatret Rhetselyents are

acetat %Oh e)é'gpn%v%adgln v-largz%roeFY\a% chromatography% s111cage1, ethyl acetate / hexane 1/

1) of the residue yields 45 mg (22%) pure 4-[2-(4-fluoro-phenyl)-6-pyrrolidine-
1-yl-pyridine-4-sulfonyl]-phenylamine as a white solid mp.: 245-246°C.



obt ai ned 0.343 g (55% of

1- (3, 5-di net hoxyphenyl sul phanyl ) - 3- et hyl - 4ni t robenzene as a yellow oil. M5
(El'): me/e = 305 (C1~H15N04S+). 0.317 ¢ (0 %0104 nol ) of 906
1- (3, 5- di net hoxyphenyl sul phanyl ) - 3- net hyl “#rRit r obenzene was di ssol vet‘!llw n 40
m of dichloronmethane and treated W tlxanipleGd g (0. 00228 mol) of

net a- chl or operbenzoic acid (70% . The m xture was stirred at room
tenperature for 1.5 hrs. Then, the reaction mxture was extracted with sat.
Na2CQg sol utign, and with sat. OdIU .Ghlori.de solutjo Af er dr){| ng over
MyS04, fil tiEadsldnvis phe 5 1dim-J-3lrDy 4-sulfanyll-ph amine

chr omat ogr aphed on si I i ca geI with ethyl acetate/ hexane 1:4. There was i O
obtained 0.31 g (87% of

1- (3, 5- dsmeAhaigtoire oy 190 0tyS )nrﬁo@fzﬂ%ﬂ bﬂd’ihb-ﬁofhﬁﬁéﬁdﬁleﬂi yridingby-
crystals; mp.: 125-127 ~Cg 0.29 g (0.00086 nol) g

1-(3, 5-di neﬁw&rysﬁ%@h@nylﬂrpmyﬁ)mg( Spmale) &rm@@rvz@pbemﬂoos-gsmm@d ina

f h d 1 d
o powder 1A BHEIEREIR eﬁhlgﬁ?fpﬁll&ﬁwn“@iﬁ lorifiisrtiiteg B hdbkip,
c00l NG LN 4GRS bl s o ofiesRioy RHOAAe, THEO R hrd

ul trasound bath for a short tinme and suction filtered. The filter nateri al
was washed withbverd iravgeuailash chfommatégmphydriilichgelf ethylacetatas’ hexane 1/

il asoufld” Bhehihermainesiolts A3 e Lol FRFe byl or¢aar A uBEom ) er ed of 1 20
under suct | oo a1 OB AARNE Ay BBy S Bhial b2 a3 lveRes! U hapane

1:1. There obt'ai n

4-(3, 5-di nezﬁmﬁe@zenesul phonyl ) 2- net hyl - phenyl am ne as yel | ow col oured
crystals; mp.: 121-123 ~C. Exanple 64 25

(3- Benzenesul phonyl - 5- bronoghenyl ) - net hyl am ne 28.40 g (0.131 nol) of
3-brono-5-nitroaniline were dissol ved,in 2510 of pyridine and treated
with 30 mi (0.317 nol) of acetic anh m xture 30 was stirred at
roomteggerature for 18 hrs. and subsequently at 40 ~C for 2 hrs. Then, the
resi due was digested in vvater and t he preC| pltate was filtered off. The
filter matef4l2H3als pd 5 pef- 4y apghel z 5
~uN zooi -54 45 Cin a h| gh vacuum There wer e obt ai ned 31.0 g (91 5% of
N- ( 3- br ono- 5ni trophenyl ) - acet am de as orange-yell ow crystals. M5 (I SP):

nme/ e = 260, ( v lomvridinand.

N (5- br ono- 8 Ay ree iR Ao HE 0.3 Al £8-frlo Bopntlidine 1yt prigine-¢

di net hyl f or selforcd )-pheéngtidaih e Bdawg6.55 mtmaole? 0- cﬂ)ﬂﬂoph@ngl&rsnﬁmchdh, cool ed
at 5 C _of 5.8 g 1325 nol) H 600/() in 120 |rrethlforrramde
Subsequélt | §8 RABISHEiparey RRSREREY o gt wmH € Blogients feal s 1r i pheaga:

cooled to Oy

m xt ure was zﬁ rredggaﬁgozeqﬁ%]te g réo osrs% \f%?é&l&%oq?h i:‘?efﬁete rom
so] vent andrdrhevédin dueudv&ﬁaphrchrémen@abhy\/(/aéiriéa@meﬂiy& Blcotato¥tHexaae IThe
organi c phase@ﬁvj\éas washed with sat. sodium chloride _solution, dried over

MyS04, filték wsmg«eﬂd%‘f%@g 9%y Eereéeizw/(§§l‘é%bﬁh@a§1r £REErodiding j ca

gel with et e t ai Y/
N- ( 3- br ono- -n'i %n‘fymﬁét@ﬁ& I%nam %QQ %lg glrlé%nso 0|$'.‘ ﬁo'?é}):'
ne/ e=2745272 (C9H98r N2C3+). 4.5 g (0.0165 nol) of
N- ( 3- br ono- 5- ni t rophenyl ) - N- et hyl acet am de were dissolved in 75 m of
ethanol, treated while cooling with dEsampled2 of 15.0 g (0.0665 nol) of
SnC12.2H20 in 30 M of HO (37% and stirred at roomtenperature for 18
hrs. Then, the solvent was renoved, the residue was 20 adj usted to pH 8
w th sat. NakEGs : Xt B 1%%'11‘53{1 v edl Es sat. sodium
[ (10 T Ur rgar F T e F 1 , filtered and
concentr at ed. The resi due was chr omat ogr aphed on silica gel vvith et hyI
acetate/hexane 1:2, 1:1 and finally There were ghtained 59%

of N-(338m Amwg@éaﬁéﬁpg)( O\ ﬁe@ﬁiméc(&h?ﬁra@ %mmgﬁtn%ll@olrpm%xea 5. 25

w(gEQn no-éﬁ%&éﬁ%ﬁ &% ;(ge %‘301%&/%0“02‘&?5’0%5%‘de&9. "5 mM of water,

treated wthgQn bié(txﬁ?h@&y’llﬁgie %hﬁi‘e)?@llaﬁ&?ﬂﬁﬂ%ﬁldiﬂm Rdrdfiied3or”R.5 dloukrs On
of 0.069 g (0.001 nol NO2 in wat er was added thereto, the

m xture wasimsfim} taluane 8adidmlNiaqueans petassitoaarbona@. Ther sdvents are
tenperature for 10 min. and finally treated with a suspension of 0.35 g
(0.0025 nol ) of thiophenol sodiumsalt. The reaction m xture was treated in
an ultrasound bath for 10 m n. and subsequently partitioned in




-55 2 ~ ~~~~ ~~~ water/ethyl acetate. The organic phase was washed wth
sat. sodiumchloride solution, dried over MJS04 filtered and free rom
solvent. The residue was then heated to 120-130 C for 20 mn., ta ‘ﬂmmﬁ
et hyl acetate and chromat ographed on sili-c3 gel with ethyl acetate/hexane

1:9 and 1:

N ( 3- brom)%g %ﬁ?flsual p an enﬂ‘%@g%f%@%? g& ggh}élsacetatﬁ/l}é%{aolﬁyl\/s
(El'): mele 1jo033He réﬁﬂué@l@ﬂb@ NgF4D%) pukd 4(Z- 9yﬁQﬂMhﬁ@Jl)le6-p tolyl-

N- ( 3- br ono- 5- phenyl sul phanyl phenyl ) - N et hyl acet am de was di ssolved in 8 nl
of di chl or @yeidiaad- atﬂdomylé@b@dymmmeoasza ¢ gebowssolgl mpt 250-251°C.

net a- chl or operbenzoic acid (70% . The mxture was 10 stirred at room
tenperature for 1 hr. Then, the reaction m xture was extracted with sat.
Na2CQg sgplution and with sat. sodi urrEg&Iﬁgwl%sol ution. After drying over
MyS04, filtration and renoval of the solvent the residue was

chromat ographed on silica gel with ethyl acetate/hexane 1:2 and 1:1. There
was obtai ned 0.105_¢ (800 of N-(3- benzenesul phonyl 5- brom)phen l)-N 15
met hyl acet #niZdByzrolighs B3tz pthylty !

of N (3- bené%negul Erpeonyl 5- br ormphenyl) N net hyI acet am de was d| ssolved in
a mxture f dioxane and 5.5 m of 1N NaCH and heated at refl ux
for 1 hr. Subsequently, the organic solvent was distilled off and the

resi due was made neutral with 1IN HO and extracted with 20 ethyl acetate.

The or déni & pha’smye'mfsl&ﬂasme(d) i thmole) £ 2-dmdmwef-pysodidine drybpididineahut i on,
d d il t d t ed i d
Chr onat ogr AHEEYDPesTEg RS O B TFHS ikl X GritiiamierhShobnarbopaic

obt ai ned Oagfag (96% of ( 3- benzenesul phonyl - 5- bronophenyl ) - met hyl am ne as
a pale yellow’solid; mp.: 143-145 C. 25 Exanple 65 f

3-(4- Am noﬂ@rmgr"tas(mhphranylphqsphnyé)l-paﬂaadmha(ﬁd)mlﬂaﬁd@ 12 oeflgx€d f@0B hounoiy of
NaH (609 was suspended in 10 m of dimethylfor d treated while
cool i ng wi t/hmd &é'hwn@ rang %mlu%%w%pui Pphagsiam W%ﬁ}e gﬂxe solvents are

N[ 3- (4ni a

di nmet hél-sf Oﬁr%@%ﬁ?{hA cgl?' gy ew m nu% % %Iﬂf g}%%akgl \%/g}s’wl ae%ta%eof%anr% %6’ room

t enper at ur 4) anehé késidad yiélds Jl%rmgTBS%) phré 4 2-p9rdlidenemlyl-@i(3Mel were
added slowy. The m xture was stirred roomterrperaturefox 18 hrs., the

sol vent wadrifimeremetiyl -P@mdér@yamn@ﬁesu fndlrehapzlamaine as amede vallodt er and
ethyl 5 ac e, . Ih phase was washed with sat. sodium chloride

sol ution, Erﬁl’:}‘t'eldm ve?lﬁ/g@zb;nd concentrated. The residue was

chromat ogr aphed on silica gel with ethyl acetate/hexane 1:1. There were
obtained 1.51 g (83% of

Nmet hyIZQ\I- [ 3- (4-ni t rophenyl sul phany| Exgmaple Bdacet ani de as yel | ow crystals;
mp.: 66-68 C. 10 I.SI g (0.0050 nol) of

N- et hyl - N-[ 3- (4- ni t r ophenyl sul phanyl ) - phenyl ]

1-pyridine-4-sulfonyl]-

A mixture of 191 mg ( 0.5 mmole) 4-(2-bromo-6-pyrrolidine-1-yl-pyridine-4-
25 sulfonyl)-phenylamine, 92 mg (0.55 mmole) 3-nitrophenylboronic acid,

18 mg bis(triphenylphosphine)-palladium(II)-chloride is refluxed for 2.5 hours

in 7 ml toluene and 2 ml 2N aqueous potassium carbonate. The solvents are

removed in vacuo. Flash chromatography ( silicagel, ethyl acetate / hexane 1/

1) of the residue yields 102 mg (48%) pure 4-[2-(3-nitro-phenyl)-6-pyrrolidine-
30 1-yl-pyridine-4-sulfonyl]-phenylamine as a yellow solid mp.: 249-251°C

Example 35



acetam de were dissolved in 40 nmlL of dichloronethane and treated with 2.70
g (0.011 nol) of neta-chloroperbenzoic acid (70%. The m xture was stirred
at roomtenperature for 2 hrs. Then, the reaction mxture was ext28ciNd00?
with sat. NaZCOg solution and with sat. se@Fum chloride solution. After
drying overyls [ 15 qnéesi due was
chromat ogr a X e were

obt ai ned 1 50 g (90% of

N- net hyl - 3- (4-ni trobenzenesul phon phenyl ] acet am de as white crystals;
mp.: 194- 1 smgxture Sﬁlgl(rﬁg 00451 ;xmo) %4@@ bromo-6-pyrrolidine-1-yl-pyridine-4-

n 150 m  oTLLCRARGReRE PO R TP (B orBraplet SRl REOop R aCH, PPGRE, h o o

at nosphege r e
cat al yat nas L SRR A s A R O e D lBRdes
resi due wasrethrxedefor dSalphed iarb &illli 2@11gmlthmyd1hehawhda@;é5ahbﬁvlaemr’i§192 1.
There were obtained 1.19 g (87% of N [3-(4-amn

benzenesul pHERGRY lspandwdréhw%@%ﬂa#ilaéecagf%dt%ﬂ@m@t&ua@e RRE

178180 C.
N-[3-(4-am cril%?lb(%ggrgeﬁgggl? ﬁR‘H%/(H pWaSh?? t'mme Wa% raf%fléél WeFe dissol ved in
a mxture oﬁlaéﬂegiurﬁéulaam{ma&%nwaﬁé‘d 1ﬁfvajerNEQéh3é]ﬁo|ﬁ%b sty (ef lux for

5 hrs. Subsequently, the organic solvent 30 was distilled ogf and t he
r esi duelGassitrgageln ethyladcetd tefhenanid(l/1ared theresiduediolidsB2emigy(1640aureet-(Fhe

organi ¢ phase wa th water, and .sat hl or.i de sol ut

r Ped over RgEBAN It iAneE R AT b - S DN et e et s
was chromatggraplsHd opsi begacgel with ethyl acetate/hexane 1:1. The

sol vent was renoved fromthe product-containing fractions and the residue
was recrystallized fromethyl acetate/ether. There was obtained 0.63 g
(62% of [3(4- am no- benzenesul phonyl )_- phenyl] rret hyl am ne as yel | ow
crystals; mp.: 5 125-126 ~C. Exarrplé‘:

f3-(4- nobenzenesul phonyl ) - 5- br ormphenyl I - thyI am ne 10 0.243 g (0.001
nol ) of (3-am no-5- bronmophenyl ) - N- et hyl acet am de was suspended in 5 nl

of water, t41€2MNespN¥Halerl12v108-pBrddinmk)-pefidiid -4(&1?&1@)36}16@@&%@0 O-C. A
solution of 0.069 g (0.001 nol) of NaNO2 in 1 ml of water was added

thereto, the mxture was stirred at O Cfor 5 mn. and subsequently at room

f 10 d || d f 0,.25
(00015 ol & aPEs SEAaL Bve P Brmfica CP I Eriprafiatie Tn agrtsne e
reacti on m iy 1va?ﬁeﬁ§aaﬁa@ 1063fig l@btstsaaﬁww) batafpntRYIbbRofichcidnd

subsequently partitfioned in water/ et hi/ acetate he organi ¢ phase was
washed 2@t hl&mg bistttipinergtpbosplenedipa lradmm(ﬂi’-ebllomm 1s|\1t§ﬂ®14gedffor t26rhmlrand

20 T B GRS TR R g il
N-[3-[ 2( ph%&&ddoﬁpwédo T'lé‘&?@ﬂi‘dmgtm%'rﬁgﬁlﬁg%ﬂy&l Ka&l:@ﬁé%é Mi'esé&nélafa
Cl ~+ QAc). 0.22 ¢

brown oil. M5 (ISN): ne/e = 456

(0. 00055 m)l))ofd:lhe residue yields 44 mg (20%) pure 4~(2 naphthalen 1-yl-6-pyrrolidine-1-
N-[ 3-[ 2- (phenyl sy] phon - dj.azenyl.] - Sbr onophenyl ] - N- net h Ia et am de was

di ssol ved |3§ gglaﬂnpeo‘??'sg‘il@)‘?ﬁé’hwzhezé’ %mﬂaﬁ@ﬁ.adveampréla%%sw 1 ggrregponding
(0.000 [0} - Nl henol potassiumsalt and sti rred at 40C for
18 hrs%h?%%o%?éﬁﬂﬁ%ﬁé#‘é&oms poured into 300 nl of water, extracted
with diethyl ether, the organic phase was washed with water and sat. sodium
chloride solution, dried over MgS04, filtered and the filtrate was freed
from sol vent. The residue was chronat&¥amyaiedon silica 30 gel with 1% MeOH
i n di chl oronet hane. There was obtained 0.217 g (100% of

N-[ 3- br ono- 5+ |ttrhohe IsuI phan I y acgan]]dﬁ as,a éel | ow
oil. M5 (EIF*m dethy] pepamt o = g 64
g (0.00016 nol) of N3- brom) 5-(4- nltrophenyl suI phanyl) phenyl ]

N- et hys@ced.agy OVWO/QNE(P | 4891k e I-Gf FrehaR-2 ;ﬁ}ﬁikﬁn@@-sﬂfﬁﬁ d
with 0.09 g (0. %8% nmol ) of ﬁet a%r@o%per benzoi c alcgfi . The m?ture
was sti rreoplaenylammteewqmrchsmleedmeﬂhyir@heir'l(lb(ﬂ() mlhandemoledﬁo 0iGtAIr e was

solution of diazomethane in ethyl ether (30 ml) was carefully added. Upon

addition of a catalytic amount of Pd(OAc), gas evolution started. The reaction



5 extracted with sat. Na2COg sol ution and with sat. sodi um chl orVJeJUN
solution. After drying over MgS04, filtration and renoval of the sol vent
the resi due was chromat ographed on silica gel with ethyl acetate/hexane
1:1. There was obtained 0.04 g (61% of -38-

arr phous, "ao1ian? [ LLORIAFELES PR iR e tonp PR YRS SBE S BTk AuEI B
0.04 g (0. Q0fR6H aduditjorndf Aféw-dropsof bedtde aclﬂrm@emmmhpboapbﬁatp&emﬂl the

N- et hyl acet am de was di ssolved in 5 ml of ethanol, treated while cooling
with a sol messHethnungzsareedonp50xHith sthydmcetatelpxane b23kt wasof HO

oroved 15 hiaa 08T AL LR L e R o S SRR o1 Ut on.
The aquepuspRi@sR- Mﬁlf@ﬁ&l‘]ﬁtﬂ{e%@rlé(miﬁe gt bule pERBSRCRisRAG; bi}e: o8gasecphase

was washed With sat. sodiumchloride solfution, dried over MgS04, filtered

and freed f(demsol vent. There was obtained 0.021 g (61% of

N- [ 3- br onp- 5- (4am nobenzenesul phonyl ) - phenyl ] - N-net hyl acet ani de as a |i

yellow oil. M5 20 (ISN): nme/e = 443, 441 (C 5H sBrN2G3S- + NaOAc). 0.02

(0.000054 nol) of N-[3-brono-5-(4-am nobenzenesul phonyl)

phenyl ] - N- net hyl acet am de was di ssol \I.ff:%x'xﬁ) gg xture of 10 n of di oxane

and 10 m of 1N NaOH and heated at re or 2 hrs. Subsequently, the

organi ¢ solvent was distilled off and the residue was made neutral with 1IN

25 HA and extract ed with et hyI acet ate The orgam C hase was washed with
442 one-phenyl)-@ab s 4-vl 30! ] fawmdne and

concentr at ed. The resi due was chromat ographed on silica geI vvlth et hyl

"acet at e/ hexane 1:2. There was obtained 0.01 g (54% of

[ 3- (4am nobenzenesul phonyl ) - 5- br onophenyl ] - net hyl am ne as yel |l ow crystals.

M5 30 (1 SP)A mBhere oSGl n?%:@O EGhah#id Ba X2 Odotmo- 6-p3f1‘r6hd1‘n'é“i &ncﬁﬁaqarml e

67 f3-(4-Am no~hen |y sul phonyl)-5-bronophenyl | met hyl am né 5 79 ¢

(0. 002 nol )sudfonyl)- phenylamme 7 mg (0.55 mmole) 2-fluorophenylboronic ac:1d

i seolved 110 e MR GHPGRARBSHPIaR BAIRSFEHILAABHA ioF CRFRACKT AMIREIR el

at reflix fom1Zoflche aﬁ&@é%}lﬁﬂt éc}hecﬁﬁepd%égéﬁh? céfﬂo\h%@& YRS seivahitd h?&‘ of f

and the residue was made neutral "wth and extracted wth ethyl
acet at e. Thenwvpdnincygruas Elaws chmtnehbgmphy waileragehktbgl acatadie (iheddne 1/

chl ori de so)J.ution, drjed.over S04 l[tere centr ted and dri
There was 0; ﬁ@d'egld-)a??ylald(sl /611gOQB5 ) pure ZP 12 %é) Hioto-ph -phenyl)- 8 pyrrol%ime-

£n3pbf oo > & i‘@&%ﬁgﬁé‘ﬁ@d&%@ﬁﬁoﬁﬁap%@yésl TRLYYABRSoRY hEs: 2489UBPE;

[ 3- bronp- 5- (4- ni t rophenyl sul phanyl ) - phenyl ] met hyl am ne was di ssolved in 10
mL of acetonitrile, treated with 1.52 m 15 (0.020 nol) of formal dehyde,
0.74 g 2®.010 nol) of NaBHgCN and 1. Fexampde 3%etic acid and stirred at
roomtenperature for 1 hr. Thereafter, the solvent was renoved, the residue
wals partitioned in ethyl acetate/ vvater and the organi c phase was washed

with sat. spi.WagHthaldle-wa-giiendigni 8indBEdonkvi L pRé e aniide
concentrated. The residue was chromatographed on silica gel wth ethyl
acet at e/ hexane 1 19 There was obtained 0.35 g (99°/c) of

[3brom)-5-(4-n| Isu nyl ),- ph | ]-di t ne as

crystals; rpoi* &i]g@/ Q%@%‘h 8482&]? ' Oh ine-1- p%rrdme 4-

[ 3- br ongs 5- éu‘l ORFRYi ﬁlé' 95‘ 059%&)614 S B)Zh PEnesidi ssol ved in
35 ml of dichl oryq);ghhane alnd tre ed with 5)dg tp gm(()) 041 ’ rmll) of

met a- chl or olﬁan@bnscnrqamydplﬁﬂﬁﬂ@neﬁpelladmﬂé) a]!alsmie isrrefluxedrfonihours in

tenperature_ _for, 4 hrs. en, reaction mxture was e act dW|th sat.
Na2COgy sol 44 BH ahtfnm 8pl Ego%ﬂ‘{ﬁﬂ“@%ﬁ?ﬁ%}é“%ﬁﬁhql@ﬁe%?ﬁ VERy$ A% over

MgSO04, filt
chr omat ogra%%%c?%on g‘gicfu?g%g%h Qﬂltoh&lqgoﬁ%ff Igggtsaé‘b:a ﬁg?)iégﬁgﬁ X%"%tei'{t(}alg e{a{}\%sl /30
obt ai ned 0.Dtfghe rédiduefyields 76 mg (36%) pure 4-(2-naphthalen-2-yl- 6-pyrrol1d1ne 1-

[ 3- br onp- 5- (4 ni.t robenzenesul phonyl ) - phenyl ] di et hyl am ne as yel |
crystald0 mlpyridise-4-eslionyl)-pheny amme as a pale yellow solid mp.: 224- 246°C




-60 2 ~ ~uN zoos 0.04 g (0.0001 nol) of

[ 3- bronp- 5- (4- ni trobenzenesul phonyl ) - phenyl ] di net hyl am ne was di ssol ved in
a mxture of 5 n of MeOH and 5 m of dioxane, treated with 0.d4 ¢'""#002 r on
powder and a solution of 0.04 g of NH4C1l 1'3\910 nmL of water and heated at
reflux for 1.5 hrs. Thereafter, the sRlamgamle 49 Were renoved and the residue
was treated three tines with a 1:1 mxturé of MeOH and di chl or onet hane,
with the suspension being suction filtered each tine and the filter cake
bei ng digested_in the sol vent m xt ure. The conbl ned f||trates wer e
concent r at éd(%Brome-6-pirerazin-lad pyridinerd sl phpay epivlamingiel with et hyl
acet at e/ hexane 1: 2. There was obt ai ned 0. 036 g (97 5% of 3-(4 10

am no- phenyl sul phonyl ) - 5- br onophenyl ] - di net hyl am ne as white crystals;

mp.: 2@- 207756 (0&)01)%1%1)@&4—526&bf&n&ﬁhﬁ@ﬁ@l%%%dﬂﬁﬂbbbnﬂabﬁﬁf@@ﬂ@n 1y
1- ethyl met hyl am ne 0. 34 i; 1(10 001 nol

[ 3- br onp- 5-digsalved opAOmpl efiflisxany|a ea&dq wittdt Q\I68rg ((00RE7 didsof ved in 10

m of acetonitrile, treated wt 4 m 025 nol) of acetal deh 0.74 g
(0.010 nol )PiBeragineeesd hm of ¢ ?@%aammfo&geem}@ua%wsﬁerre |artr4é)8¥:af§rroom

t enper at ur 2( Bis, ,gahrq't ac%’?g%?'; \ng% gh&ﬂ?aﬁ}%kr\éﬁmrﬁ@ﬁes‘i&% atrlgﬁld’ (iilue was

partltlone 1N e he organi C swas vmth

sat. sodi ursthkl eéet@lee 8aH U4 1R and tHRdor@welic ﬂh@@élwafsldz&ﬁc@dd afth cseﬂcseahmt ed.
The residue was chromatographed on silica gel with_ethyl acetate/hexane

1:19. THer @M@zgd@lgph:itmmagdgiglegi Q*ga%’lg&()q@uiﬁltered After removal of the

br ono- 5- (4- n t r o- pheny| sul phan en t hyl. ne as an orange red
oil. M ( EISP: V%/*E‘e—re%ﬁ’ 88%&1@ %%R%@g Slima S &’n% . 00091 nol) of

[3 br ono- 5- % &t ML I\l, BBA _ $ 4dlossol ved
e T e e

net a- chl or dpenirezmiperaind -¢lE§HdinHhsulphonylepheasyldthintiasrydloxtish @pystals;
tenperature for 2 hrs. Then, the reaction mxture was extracted with sat.
Na2COg and MiR-h1'€3tl7526di um chl ori de sol ution. After drying over MyS04,

fil tratfﬁn and renoval of the solvent there was obtained 1~ ~~~1"10U~
-61 O. g of a browni sh anorphous residue (m xture of sul phone and

sul phone N oxide), which was used di mggihpléat he next step. 0.47 g of the
anor phous residue fromthe previous step was dissolved in

idin-4-sulphonyl)-

henyvlamine

4-(2-Bromo-6-morpholin-4-

20 0.211 g (0.0005 mol) of 4-(2,6-dibromopyridine-4-sulphonyl)-phenylamine was

dissolved in 10 ml of dioxane and treated with 0.217 g (0.0025 mol) of
) morpholine and 1 ml of triethylamine. The mixture was stirred at 40°C for

72 hrs. and the solvent was then removed. The residue was partitioned in
ethyl acetate and water and the organic phase was extracted with sat. sodium

25 chloride solution and dried over MgSQy4. After removal of the solvent the
residue was chromatographed on silica gel with ethyl acetate/hexane 1:1 and
there was obtained 0.07 g (35%) of 4-(2-bromo-6-morpholine-4-ylpyridine-4-
sulphonyl)-phenylamine as white crystals; m.p.: 244-245 °C.

30 Example 42



a mxture of 7 rnl of dioxane and 7 nil of nethanol, treated with 0.47 g of
iron 5 powder and a solution of 0.47 g of NHA4CL in 12 m of ey e

boiled at reflux for 1.5 hrs. Thereafter, the solvents were renoved and the
residue was treated three times with a 1:148i-xture of MeOH and

di chl or onet Najae(4- Wil oh8i8zeneSARIITIAM) -8 irbthopeidiam -l LNENedipagiylbtighand
the filter cake being digested 1Tn the solvent mxture. The conbined
filtrates welediaomoentrated and 10 the resi due was chromat ogr aphed on
silica gel wth ethyl acetate/hexane 1:4 and subsequently 1:3. There was
obtained 0.061 g ( 18.4% of [3-(4-am no

S PN BB, B M A SR v

crystals;

4- ((4- Ani BobgiRsived 4h Bhai i Hidkaeoamp Ydadiéd &-i2h 0@Dailid2-1 e 0.44 g (0.002
nol ) of 2-brono-6-nethyl-4-nitropyridine was dissolved in 2.2 nl 20 of
conc. sul phdimethytamineetbatagding. {Iheom$xtuge (a0e@redoit) 6GAC for@P hrsl, Bhé rred
at roomte rature for 18 hrs. .Then, .the m xture was poured on to. .
ce-vater amIVEReWEF SEMSVEL ARSI NS BEy COEpmAeeRRned 91 pilkén el gyith
under suctisg, R f ' i (4.
vacuum The%)%B as o téﬂn&égﬂg?g@ggﬁ ?00}; of WadBbikindd.084 £864%) 87 N-t4

6- br ono- 4- namhiwelstizetle selphongh) BBhybmoparidih-2sylb&N’ e -@imethydd thlanie-1Rp. :
172-173 ~C. .1.3 g (0.00526 nol) of 6-brono-4-nitropyridine-2-carboxylic

aci d wet@ dligseingas 2 Hight yellows amarebays sehidaMIESH e d 441,89 with 0. 94

g (0.0058 )...Of I&}Téjﬁﬁbonyl dii m dazol e and subsequently stirred at room
t enper at ure 1523 725Then, 40 m of 25% NHAOH in water was added thereto

30" and the m xture was stirred at roc%gtéﬁrmgrﬁure for 1 hr. The reaction
m xture was partitioned in water and di chFForonmet hane and t he organi ¢ phase
was washed with water and sat. sodiumchloride solution, dried over MyS04
2 5 J~1H 201 -62 and concentrated. The residue was chromat ographed on
silica gel Miuh4eARhoB&@iceROlIHNR)-8-brombperRIiney-@1IONININed 1.1 g (85%
of 6-brono-4nitropyridi ne-2-carboxam de as white crystals; mp.: 179-180
~C. 0.2% ¢ trimethylethane . 25diamoime- 4- ni t r opyri di ne- 2- car boxani de was 5
dissolved in 5 mL of dinethylfarmanm de, treated with 0.19 g (0.001 nol) of
4 nitrothi ophenol potassiumsalt and stirred at roomtenperature for 18
hrs. The _re@‘ﬂB%"(0%0@31frﬁ)lW-@Btdibk&%ﬂyﬁaiﬂ@llf‘srulﬁﬁgnﬂtﬂﬁﬂe@?&xh%@w@a@d
t he organi c phase was washed with water anhd sat. sodium chl orrde sol ution,
dried over digStitednn Scondofdicxanedndtzated suth 013%md efINIDgNias

h t d.' 10 il i t hyl t /h 1:1. Th
gb{ gimr‘:: egg(r). ?x%@ﬂeégt)é)yqsgééila%n%.eJl‘h\tla\nm{]xtlelre %vasas%lerr?a1 eat r%é?nngemperaturee rfoer nas

6-bro - ( L - | Jne s ] hsh
cr ystal 2 120 BTG LAL IR B RT3 VAt B AT b
6- br ono- 4- (silina igebplitin §Vsnephamgll in-dighlotometRane Ihars was whsaitiedbli 8¢ i n
35 m of digchl oronethane and treated wth 1.3 g 15 (Q. 0053 | ).,0f

met a- chl or o@gf%géﬁpﬁi lé-?éaralr{%w?nqu QY -ﬁebmowlmrgg-saﬁ&% -

t enper at ur Thena. if. J ' H¥eR S @B, and
t he organi Str%ﬁgg%ﬂ%}ga%gf?;%mvl\h%% g@gﬁ}éﬂgg{’].ﬁg{%ﬁ um (%??igr' ;ﬁjcliyétdso ution,
dried over MaR04.41%l kisrednsrA)e,Ehltrate was concentrated. The residue
was chromatographed’ on silica gel wth ethyl acetate/hexane 1:1. 20 There
was obt25ned 0.29 g (94% of

6- br ono- 4- (4- ni trobenzenesul phonyl ) pyri di ne- 2- car boxanm de as white
crystals; mp.: 246-248 ~C (dec.). xample 44

3-morpholin-4-

lpropyl)amine
30
0.162 g (0.00041 mol) of 4-(2,6-dibrompyridine-4-sulphonyl)-phenylamine was
dissolved in 6 ml of dioxane and treated with 0.60 ml of 4-(3-aminopropyl)-



1.76 g (0.0044 nol) of

6- br ono- 4- (4- ni tr obenzenesul phonyl ) - pyri di ne- 2car boxani de were su$B§ejUfegni n
11 m of dioxane/ THF 1:1, treated with 1.34 nl (0.0096 nol) of
triethylam ne and cooled to 0 ~C. 0.69 n1'66700496 ol ) 25 of _

trifl uor oacbimhciy drhdthivasreSk Yk HirAdiedc @R SE LS, thd Sols¥aPRAR on and
the mxture was left to warmto roomtenperature and stirred for 1 hr. The
reaction minemovwedwsd phe residosevhs chrenmtiogaaphet en adicargtlewithridfotrhethamghni ¢
phase was washed w th ter_and sat. . sadi | oL | ytion, dried over
MyS04, fi | tiBrEghlaramataane, ThatevansbEgned i Fa el ek due was 30

chr omat ogr ap LA ViA 11 acetal e/ Y re

chr omat ogr & ﬁgob%@%%lg%@hgﬁm)% bPo b ARG BY S/REH MM irt 4 A1l )3 il

6- br ono-g- (- AlSHiAb RSN RO | MIPHSY M7 ashork5 oL S1aBKE0,aM. Sh
crystals; mp. : 158-160 =C. =~ 25 ) 184’ g %é.b*bo% r%ﬁ) 5or)

6- br ono- 4- (4- ni trobenzenesul phonyl ) -pyridine-2 carbonitrile was di ssol ved
in 10 mL of nethanol/di oxane, treated with 0.37 g of iron powder and a
solution of 0.37 g of NHACL in 10 m Examgflerssand boiled at reflux for 2
hrs. Then, the reaction mxture was filtered and the filter cake was 5
rinsed with nethanol and ethyl acetate. The filtrate was concentrated and
the residue was dissolved in ethyl acetate, mashed,mﬁph sat. NaHCOg

sol ution, ux 3. zemeisuiphomlyo)-D-dwon hitl propand4SB
filtere ang concentrated. The residue was chromat ographed on silica gel
wth etnyl e/ hexane 1:4. There was obtained 0.13 g (75% of 4-(4 10

am nobenzenesul phonyl ) - 6- br onmopyri di ne-2-carbonitrile as yell ow crystals;
mp.: 186-188 ~C. The invention is further illustrated in the follow ng
exanpl e. Tdb2etg (BA00H Jatmobnof{ 42,6 iBnethapyridind-4 esul plyoreyl)-phledylamine was

ng/ tabl et 1. Compound of forpula 1 5 25 1005002. Lact ose Anhydrous DTG 125 105
301503. St a-%ggi%g 15 18 mheﬁdwn&&aﬁsﬁr&wﬂgéﬂﬂkﬁ 96330 30

301505. Mag i . . . c i~

Pr ocedur el%ﬁ%ﬁéﬁs%gofp%%n%nénlfd}?%ﬁgﬁé%ré%Isa? gqu\n&h?o%& ?P‘?peeé%%ﬁéefra? 2.Dry
the grargil & hey), gie SdlvénBwidsenidvedarahthatrésitué Iraudostitogkdshed twicag

equi pnent. 4. Add item5 and m x for three_m nutes; conpress on a suitable

press. ssiliga gebdirsthywitha? 0 methanol isdlighlorempthankan thenmwith 185 R2
-RO=S =0_¢ R5.1 erein Rl is hydrogen. .RZ,i dr ,
trifluorometf ané)? 1?56%}?%5?%][‘}}51% ﬁ%e’ﬁyvﬁ?%g%‘??l%?d Qﬁ?%ﬁ @%&Pf %53‘@ or R3
and RZ t ak%nimahb_@ﬁeﬁﬂgho%@%lb%abhénﬁqumétwgf@m@1,%-&ia)nnne as a
pyridin-4-yl, pyridin-2-yl or phenyl; R4 R5 are each independently

hydr ogen, IpaileyeHbiy bmdrphbhisebhideME (ISPahage &, 4019899 (@, KHx3BrNiQ4S).0,

am no) | ower al kyl-am no) di-lower al kyl=am no, pipera2inyl, norpholinyl,
pyrroliafl nyl, vinyl) C ~-Ca cycloal kyl, C,-C, ~ cycloal kenyl,

t - but hyl et hi nyl, hydroxyal kyl et hi nyl , phenyl et hi nyl,
) Example 46

1din-2-v1]-N’.N’-dimethylpropane-

1.3-diamine
25 0.16 g (0.00041 mol) of 4-(2,6-dibromopyridine-4-sulphonyl)-phenylamine was
dissolved in 6 ml of dioxane and treated with 0.52 ml of 3-dimethylamino-1-

propylamine. The mixture was stirred at 60°C for 24 hrs., the solvent was
removed and the residue was chromatographed on silica gel firstly with 5%
methanol in dichloromethane and then with 10% methanol in

30 dichloromethane. The product-containing fractions were freed from solvent,
the residue was dissolved in 1N HCI, filtered and the filtrate was adjusted to
pH 9 with 1N NaOH. The precipitate which thereby resulted was filtered off



~ 5 napht hyl, thiophenyl) or phenyl, which nmay be substituted by hal Oﬁﬁ%
| ower allcoxy, lower alkyl, trifluoromethyl or nitro, or a group 15 1
- NH( CH2) nNR6R~, - N(CH3) (CH2) nNl t 6R~, - NH( CHZ) n- nor phol i n4-yl or
-NH(CH2)nOH;, n is 2-4 20 |t6 and R~ are eadk - ndependent |y hydrogen or

| over al kyl under 8@ctio® addNIr2éPin ar}ﬁgh Relhubl arN&eaxhs 6B4Inag 0PI RBl(£353l ts
for the manufacture of nedicanents for the treatnment or prevention of

phychoses, ¢tNHo@harminebenmemiesulpdngdst-bnenopspidés-pii<s\’ Neur ol ogi cal
di sorders, nory .di sorders, . Parkinson' s disease) amyotrophic_ ] ateral
scl er osi s) AIBR HRFORATS b SxdiaTing %meiﬁghweé dvSRisam b: >HA0 115 edest).
conpounds in accordance with dairn 1, which conpounds are

[ 4- (4- am nobenzenesul phonyl ) - G br ~mopyri m di ne- 2-yl ] - net hyl am ne,

[ 4- (4- anmkno- benxenesul phonyl)-C-bro ridines2-yl~methyl am ne)

[4-(4- aglisno- benzenesul phonyl ) - 6- br o%%?mlﬁe‘% -yl J-dirnethylamne, Io
4-(2-chl oro-6-pyrrotidine-1-yl-pyridine-4-sul fonyl)-phenyl ami ne,

4- (2- brono- 6-pyrrolidine-1-yl-pyridine-4-sul phonyl)-phenyl am ne,

4- (2-1 odo- GNP QARG 7 cRYPH 6% in) QNVNa-ﬂ%ﬂ?lgjlpropane-

.. 4-(2-bronb-6-prperazin-I-yI-p y phenylamn

4- ( 2- phenyl 13-ghamnimlel di ne- 1-yl - pyri di ne- 4- sul phonyl ) - phenyl am ne) i5

N-[ 4- (4- am nag-ben Snesul f% yl)-G br_%m)pyri dine-2-yl]-N, N -di net hyl et han-1,
2 di ani ne, 208 ((i @9 hano S]of 4-(2,6-dibromopyridine-4-sulphonyl)-phenylaniine was

benzenegy Pﬁféfégi&eaeihbﬂf{}ﬁgﬁ[&%%}%}f%ﬁ& bhodtled!ith gﬁ@h&}fotf*éxhi‘%ttﬁ%n%in%ti’-‘ am ne)

N-[ 4- (4-am Nno- benzenes ronopyri

J- N, N - di nptdpslaranathe tnikt@rehivadistiered at room temperature for 18 hrs., the

N- (4- (4-am no- ben-renesul phonyl ) - G bronmopyri dine-2-yl]-N , N -di et hyl propane
1, 3- di ani r r 8olvent] wasgempvedl ansl Bepesidiee Wasayrpmategamrathyice dinnsiliga gel,- b
ut an-1, 4-di gm,he

1- ( 6- br omo- A% PR Q% BiskbaprLindishioxemethans Ard henaril % methancl in

z5 di ami ne, d{chldrbnaethasnk. T‘ﬂé?@%@'o@h@i@ﬁé@@.@?}@ﬁ@l%%ﬂl‘l”[&(_& yl]
- met hyl am ne) 4- (3, 5-di net hoxy- benzenesul phonyl ) - phenyl am ne,

3- (4-ani 5ﬁ- bmliuelr@ﬁwmp:ao}gho)}%yﬁrbmgmplgrﬁydﬁ%&mlﬂ LN’I,HhﬂiwhyI}ﬁ”opane-l,B-
4- am no- ) -5-prc~ - di i 30
32 nod iR R B B TGS ¥ s A BgRE LA e BB plesmitdd) 441

4-13, 5-di metho | phonyl ) - 2- met hyl phenyl am ne,
N-(3-(4-am L@-%%%@ﬁggmhonyl ) - 5- br onophenyl J- N - net hyl propane- 1, 3 di am ne

and 3-[ 3-(4-am no- benzenesul phonyl ) - 5- br onophenyl am no] - propan-1-ol . 35 2
5J UN 2002 -663. A conpound of fornmula T as Mained in claiml RB R~ R O
=5 =0 ~ ~N I’ Example 48

20

3-[3-(4-Aminobenzenesulphonvl)-5-bromophenylaminol-propan-1-ol

0.20 g (0.00051 mol) of 4-(2,6-dibromopyridine-4-sulphonyl)-phenylamine was
dissolved in 10 ml dioxane and treated with 3.8 ml of 3-amino-1-propanol. The

25 mixture was stirred at room temperature for 18 hrs., the solvent was removed
and the residue was chromatographed on silica gel with ethyl acetate/hexane
1:1 and finally with pure ethyl acetate. There was obtained 0.158 g (80%) of 3-
[3-(4-aminobenzenesulphonyl)-5-bromophenylamino]-propan-1-ol as a
brownish oil. MS (ISP): me/e = 388, 386 (C;4H;;BrN303S™).

30

Example 49



Ra ~N~ Rs |-a wherein R1-R5 have the significances given in claiml1l wth
the proviso that R4 is different fromRS, Rd is not |ower alkyl, anqggm“;m,
not hydrogen., 4. A conpound according to claim3 which is [4-(

4- ani nobenzenesul phonyl ) - 6- br onopyri ni di ne43-y1J-net hyl arnine. 5. A
conpound ofNf ganyl ArlindsertiRn@BdlgHon&l R6 BrénBpyRain2-y3R#and-L4didmindl R
l-b 1 o wherein RI-R5 have the significances given in claiml, wth the
proviso that R4 and RS are not sinultaneous an amino group. 6. A conpound
accor di ng

[ 4- (4-am ncﬁj géﬁ?@% ))ﬂﬂ/‘lf“;z’@ ‘ﬂ)iIbSWE‘BPW igings 4251131p]10%¥)mhe51ﬁ11%ine was
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4- (2-1 odo- 6- gI’I’OHdI ne-1-yl -pyridi ne-4-sul phonyl) phenyl am ne, 4-(

2- br uno- 6- p1£ razthe aolybnbmsmenmedmdathﬂmsl paarad chromstographed on

N 4. (4 o SpeRERL BHSeR P BT R SRy b im0 BT afnan- 1

2 diam ne, f{f.fuf 4 b Iphonyl)-6-b idin-2- -butyl
benzenesul phgnylu)ﬂG[ag[Ir g%n%?/lrulmlennezelzleiu]p °nﬁ) -r?lglloﬁey%‘lh;rllet ng]m{m; élll }z;r]n ne,

%[ 411 g 4dam da@bhfite e bRkl ldw 611D 'MBURSP): dhee-2581) 490 (OhHBENH®|$T)opane
i am ne,

N-[ 4- (41@ni no- beih%@@.lﬂ)(ﬂﬂﬁmmo)l)ﬁf tertopylr Meidnet-2mphpbed zeNesdiptonyl p6-opane

1,3-diamn

N1.- (4 (4- aﬁqrﬁ@%ﬁ%ﬁe%ﬁwwrhutal b%#?am%hedv%dmhedu@t L ml of dipxansg,e

and 1- (6-by
3-trifl uororre el%c%enwz“é}rl\gslﬁ ony 15ep03}lrsi |ne- t?’ﬁ%f%‘ r%zﬁor?nigelapgﬁtﬁlge

A conpound fof 1Bd11’(§utl&e pHawaelaaljas@dito & lthe Pedctitn BixRirOxG@s@xtracted With

ethyl acetate and the organic phase was washed with water and sat. sodium

15 chloride solution, dried over MgSO4 and concentrated. The residue was
chromatographed on silica gel with 10% methanol in dichloromethane and
then with 20% methanol in dichloromethane. After removal of the solvent from
the product-containing fractions the residue was dissolved in diethyl ether and
the product was precipitated by the addition of hexane. There was obtained

20 0.03 g (10%) of N1-[4-(4-aminobenzenesulphonyl)-6-bromopyridin-2-ylj-butane-
1,4-diamine as orange-red crystals. MS (ISP): me/e = 401, 399

) (C15Hz0BrN40,S™).
Example 50

25 [6-Bromo-4-(3-trifluoromethylbenzenesulphonyl)-pyridin-2-yll-methylamine

1.0 g (0.0056 mol) of 3-trifluoromethylthiophenol was dissolved in 17 ml of
dimethylformamide and treated with 0.64 g (0.0056 mol) of potassium tert.-
butylate. The mixture was stirred at room temperature for 20 min. and then
30 treated with 1.58 g (0.0056 mol) of 2,6-dibromo-4-nitro-pyridine. The mixture
was stirred at room temperature for 3 hrs., the solvent was then removed and

the residue was partitioned in water and ethyl acetate. The organic phase was



R R 1-c wherein RI-RS have the significances given in claiml wth the
proviso that R5 20 is not |lower alkyl and R and RS are not sinultaneous
hydrogen. 8, A conpound according to claim7?7 which is 75 JUN 2007
[ 2- (4- am nobenzenesul phonyl ) - 6- br onopyr i drr‘?-44'-yl ]-methylamne. 9. A

medi cament  GeRhad Wil sat.Capemchlagide sdlutton, rédty o POEMRS@), dilt@red-ghdnd a
therapeutically inert carrier. ~~,'""~ ?2.0D2 -68 10. A nedicanent in
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o nst  phy BRI BEYL BRI IReRE dy e s r GRS 2 a0 RS T
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process for i pe gayeibgct ure of conpounds according to any one of clainms
3-8, which process conprises a) converting a corresponding nitro conpound
into an ami no coBog (0049 froelnef 2,6t ditapmae4 i $-toireimeghylphesylsfulphbnghoup

B R MELTEN A A X AT AGEEN T (T
oo g okes BTGP B Bt AR dHIOR he AR
and X i s haragarnempenature, foni72rha. Theppthdreactiohanittu@e was extracted with

10 sat. NagCOg3 solution and with sat. sodium chloride solution. After drying over
MgSOy, filtration and removal of the solvent the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:19. There were
obtained 1.74 g (80%) of 2,6-dibromo-4-(3-trifluoromethylbenzenesulphonyl)-
pyridine as white crystals; m.p.: 156-158 °C.

15 0.222 g (0.0005 mol) of 2,6-dibromo-4-(3-trifiluoromethylbenzene-
sulphonyl)-pyridine was dissolved in 10 ml of dioxane and treated with 1.25 ml
of 8M methylamine in ethanol. The mixture was stirred at room temperature
for 18 mins., the solvents were then removed and the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:19 and

20 subsequently 1:9. There was obtained 0.16 g (81%) of [6-bromo-4-(3-
trifluoromethylbenzenesulphonyl)-pyridin-2-yl]-methylamine as yellow

) crystals; m.p.: 115-117 °C.
Example 51

25

0.222 g (0.0005 mol) of 2,6-dibromo-4-(3-trifluoromethylbenzenesulphonyl)-

pyridine was dissolved in 10 ml of dioxane and treated with 0.89 ml of 5.6M
dimethylamine in ethanol. The mixture was stirred at room temperature for
30 1.5 hrs., the solvents were then removed and the residue was

chromatographed on silica gel with ethyl acetate/hexane 1:9. There was



HNR R' wherein k' and R' each independently are hydrogen) |ower alkyl,

- (CH2) NNR6R~, - (CHZ) n-nor phe~lin-4-yl or -(CH)nCH, or R, R' takem nyyn
together with the NNatomto which they are %ttached are -(CHZ) ZN( CH2) 2~
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d) alkylating a correspondi ng am no group of a conpound of fornmula | into a
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off an am no protecting group in a c ound of formula 20 RB Rz R~ O=S.0 Z
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i s an amhnoy NEat66h b Y 0 A RoroMethRIienARELIMHAG v SR bIIHE I a Bn et d/ OF
RS within tfiredefrmitirom gr ven above and, [T desrred, converttng a conpound
of fornmula | into a pharmaceutically acceptable salt. 2 5 JUN 20D2 -70
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1-[6-bromo-4-(3-trifluoromethylbenzenesulphonyl)-pyridin-2-yl]-piperazine as

yellow crystals; m.p.: 160-162 °C.
15
Example 53

-methvlamine

20 0.085 g (0.0003 mol) of 2,6-dibromo-4-nitropyridine was dissolved in 3 ml of
dimethylformamide and treated with 0.065 g (0.0003 mol) of 2-naphthyl-
sulphinic acid sodium salt. The mixture was stirred at 50°C for 1 hr., the
solvent was distilled off and the residue was partitioned in water and ethyl
acetate. The organic phase was washed with sat. sodium chloride solution,

25 dried over MgSQy, filtered and, after removal of the solvent, the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:19. There was
obtained 0.085 g (66%) of 2,6-dibromo-4-(naphthyl-2-sulphonyl)-pyridine as
white crystals; m.p.: 178-179 °C.

0.07 g (0.00016 mol) of 2,6-dibromo-4-(naphthyl-2-sulphonyl)-pyridine

30 was dissolved in 6 ml of dioxane and treated with 1 ml of 8 M methylamine in
ethanol. The mixture was stirred at room temperature for 48 hrs., the solvents

were removed and the residue was chromatographed on silica gel with ethyl
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Example 56

2-(4-Aminobenzenesulphonyl)-6-bromopyridin-4-ylamine

19.7 g (0,0699 mol) of 2,6-dibromo-4-nitropyridine and 18.5 g (0.0699 mol) of 4-
nitrothiophenol potassium salt were dissolved in 350 ml of dimethylformamide

10 and stirred at room temperature for 18 hrs. The solvent was removed and the
residue was partitioned in water and dichloromethane. The combined organic
phases were washed with sat. sodium chloride solution and dried over MgSOQOy.
After filtration and removal of the solvent the residue was chromatographed
on silica gel with dichloromethane and subsequently dried in a high vacuum.

15 There were obtained 23.6 g of a mixture of 2,6-dibromo-4-(4-nitrophenyl-
sulphanyl)-pyridine and 2-bromo-4-nitro-6-(4-nitrophenylsulphanyl)-pyridine,
which was dissolved in 0.5 1 of dichloromethane and treated with 33.0 g
(0.134 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at
room temperature for 2 hrs. Subsequently, the reaction mixture was extracted

20 with sat. NagCOg solution and sat. sodium chloride solution, dried over
MgSOy4 and, after filtration and removal of the solvent, chromatographed on

| silica gel with dichloromethane/ hexane 1:1 and 2:1. There were obtained

22.30 g (87%) of 2,6-dibromo-4-(4-nitrobenzenesulphonyl)-pyridine as a first
fraction and 0.55 g (2.4%) of 2-bromo-4-nitro-6-(4-nitrobenzenesulphonyl)-

25 pyridine as yellowish crystals in the second fraction; m.p.: 154-156 °C.

0.10 g (0.00026 mol) of 2-bromo-4-nitro-6-(4-nitrobenzenesulphonyl)-
pyridine was dissolved in a mixture of 1.5 ml of methanol and 1.5 ml of
dioxane, treated with 0.20 g of iron powder and a solution of 0.20 g of NH4Cl
in 2.5 ml of water and heated at reflux for 2 hrs. Thereafter, the reaction

30 mixture was poured into a mixture of ethyl acetate and water, suction filtered
and the organic phase was extracted with water and sat. sodium chloride
solution and dried over MgSQy4. After removal of the solvent the residue was

chromatographed on silica gel with ethyl acetate/hexane 1:4. There was
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Example 57

5
[2-(4-Aminobenzenesulphonyl)-6-bromopyridin-4-yl]-methylamine

0.10 g (0.00026 mol) of 2-bromo-4-nitro-6-(4-nitrobenzenesulphonyl)-pyridine
was dissolved in 3.2 ml of dioxane and treated with 3.2 ml of 8M methylamine

10 in ethanol. The mixture was stirred at room temperature for 3 hrs., the
solvents were removed and the residue was chromatographed on silica gel
with ethyl acetate/hexane 1:4. There was obtained 0.065 g (68%) of [2-bromo-6-
(4-nitrobenzenesulphonyl)-pyridin-4-yl]-methylamine as pale yellow crystals;
m.p.: 191-192 oC.

15 0.078 g (0.00021 mol) of [2-bromo-6-(4-nitrobenzenesulphonyl)-pyridin-
4-yl]-methylamine was dissolved in a mixture of 1.5 ml of methanol and 1.5 ml
of dioxane, treated with 0.078 g of iron powder and a solution of 0.078 g of
NH4Cl in 2.5 ml of water and heated at reflux for 2 hrs. Therafter, the reaction
mixture was poured into a mixture of ethyl acetate and water, suction filtered

20 and the organic phase was extracted with water and sat. sodium chloride
solution and dried over MgSQOy4. After removal of the solvent the residue was

) chromatographed on silical gel with ethyl acetate/hexane 1:3. There was
obtained 0.063 g (88%) of [2-(4-aminobenzenesulphonyl)-6-bromopyridin-4-yl]-
methylamine as yellowish crystals; m.p.: 158-160 °C.

25

Example 58

4-(2-Bromo-6-methylpyridine-4-sulphonyl)-phenylamine

30 1.0 g (0.00458 mol) of 2-bromo-6-methyl-4-nitropyridine and 0.885 g
(0.00458 mol) of 4-nitrothiophenol potassium salt were dissolved in 10 ml of 1-

methyl-pyrrolidone and stirred at 50 °C for 1 hr. The solvent was removed in a
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310%& ()5 f ]S%%E‘e&ﬁently dried in a high vacuum. There was obtained 0.945 g (63%) of 2-
bromo-6-methyl-4-(4-nitrophenylsulphanyl)-pyridine as yellow crystals; m.p.:
124-126 °C.

0.50 g (0.0015 mol) of 2-bromo-6-methyl-4-(4-nitrophenylsulphanyl)-

pyridine was dissolved in 20 ml of dichloromethane and treated with 0.865 g

10 (0.0034 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at
room temperature for 3 hrs. Subsequently, the reaction mixture was extracted
with sat. NagCOg solution and sat. sodium chloride solution, dried over
MgSOy4 and, after filtration and removal of the solvent, chromatographed on
silica gel with ethyl acetate/hexane 1:9. There was obtained 0.53 g (96%) of 2-

15  bromo-6-methyl-4-(4-nitrobenzenesulphonyl)-pyridine as yellowish crystals;
m.p.: 154-156 °C.

0.15 g (0.00042 mol) of 2-bromo-6-methyl-4-(4-nitrobenzenesulphonyl)-
pyridine was dissolved in 10 ml of methanol, treated with 0.18 g of iron
powder and a solution of 0.18 g of NH4Cl in 5 ml of water and heated at reflux

20 for 1 hr. Thereafter, the reaction mixture was poured into a mixture of ethyl
acetate and water, suction filtered and the organic phase was extracted with
water and sat. sodium chloride solution and dried over MgSQ4. After removal
of the solvent the residue was dried in a high vacuum. There was obtained
0.134 g (98%) of 4-(2-bromo-6-methylpyridine-4-sulphonyl)-phenylamine as

25 yellowish crystals; m.p.: 189-191 oC.

Example 59

[4-(4-AminobenzenesulphonyD-6-methylpyridin-2-yll-methylamine
30

0.056 g (0.00017 mol) of 4-(2-bromo-6-methylpyridine-4-sulphonyl)-

phenylamine and 1.1 ml of 8 M methylamine in ethanol were stirred at 120°C
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109%& ()- wbbakied)0.0& gS(m%II\(&' [@)(4larhiBdddHesie{ylphokyl)-6-methyl-pyridin-2-yl]-
methylamine as light yellow crystals; m.p.: 126-127 oC.

Example 60
10

4-(4-Aminobenzenesulphonvl)-6-methyl

0.13 g (0.0004 mol) of 4-(2-bromo-6-methylpyridine-4-sulphonyl)-phenylamine
and 5.0 ml of 5.6 M methylamine in ethanol were stirred at 60 °C in 20 ml of

15 dioxane for 24 hrs. After removal of the solvents the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:2. The product-
containing fractions were suspended in 25 ml of diethyl ether, treated in an
ultrasound bath and diluted with 45 ml of hexane. The suspension was suction
filtered and the filter material was dried in a high vacuum. There was

20 obtained 0.10 g (86%) of [4-(4-aminobenzenesulphonyl)-6-methyl-pyridin-2-yl]-
dimethylamine as white crystals; m.p.: 157-159 °C.

Example 61

25 4-(3.5-Dimethylbenzenesulphonyl)-phenylamine

0.25 g (0.0014 mol) of 3,5-dimethylthiophenol potassium salt were dissolved in
5 ml of 1-methyl-2-pyrrolidone, treated with 0.19 g (0.00134 mol) of 1-fluoro-4-
nitrobenzene and a spatula tip of Cu powder and stirred at 160 °C for about
30 5 hrs. Thereafter, the solvent was removed by distillation, the residue was
partitioned in water/ethyl acetate and the organic phase was washed with sat.

sodium chloride solution and dried over MgSOy4. After filtration and removal of
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109%& () -! BehzbB¥Eess éli)ssbl-v%d'ﬁ( m%&d(&ﬂérorh%hane and treated with 0.56 g
(0.0018 mol) of meta-chloroperbenzoic acid (55%). The mixture was stirred at
room temperature for 4 hrs. Then, the reaction mixture was extracted with
sat. NagCOg3 solution and with sat. sodium chloride solution. After drying over
10 MgSOy, filtration and removal of the solvent there was obtained 0.276 g
(100%) of 1,3-dimethyl-5-(4-nitrobenzenesulphonyl)-benzene as beige crystals;
m.p.: 179-180 °C.
0.27 g (0.0009 mol) of 1,3-dimethyl-5-(4-nitrobenzenesulphonyl)-benzene
was suspended in 40 ml of ethanol, treated with 0.03 g of Pd/C (10%) and
15 stirred in a Hp atmosphere at room temperature under normal pressure for
2 hrs. Then, the catalyst was filtered off, the filtrate was freed from solvent
and the residue was chromatographed on silica gel with ethyl acetate/ hexane
2:1. There was obtained 0.157 g (73%) of 4-(3,5-dimethylbenzenesulphonyl)-
phenylamine as white crystals; m.p.: 178-179 oC.
20

Example 62

4-(3.5-Dimethoxy-benzenesulphonyl)-phenylamine

25 0.30 g (0.00144 mol) of 3,5-dimethoxythiophenol potassium salt was dissolved
in 5 ml of 1-methyl-2-pyrrolidone, treated with 0.21 g (0.00144 mol) of 1-fluoro-
4-nitrobenzene and a spatula tip of Cu powder and stirred at 160°C for about
3 hrs. Thereafter, the solvent was removed by distillation, the residue was
partitioned in water/ethyl acetate and the organic phase was washed with sat.

30 sodium chloride solution and dried over MgSO4. After filtration and removal of

the solvent the residue was chromatographed on silica gel with ethyl
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0.22¢g (O 00068 mol) of 1,3-dimethoxy-5-(4-nitrophenylsulphonyl)-

benzene was suspended in a mixture of 15 ml of methanol and 7.5 ml of water,
treated with 0.30 g of iron powder and 0.30 g of NH4Cl and heated at reflux for
1 hr. After cooling the mixture was diluted with 50 ml of methanol, treated in
15 an ultrasound bath for a short time and suction filtered. The filter material
was washed with a large amount of methanol and the filtrate was
concentrated. The residue was suspended in water and treated in an
ultrasound bath. The precipitate which thereby resulted was filtered off under
suction and dried in a high vacuum. There was obtained 0.18 g (90%) of 4-(3,5-
20 dimethoxybenzenesulphonyl)-phenylamine as white crystals; m.p.: 128-130°C.

| Example 63

4-(3,5-Dimethoxybenzenesulphonyl)-2-methylphenylamine
25
0.426 g (0.0021 mol) of 3,5-dimethoxythiophenol potassium salt was dissolved
in 7 ml of 1-methyl-2-pyrrolidone, treated with 0.317 g (0.0021 mol) of 5-fluoro-
2-nitrotoluene and a spatula tip of Cu powder and stirred at 160°C for about
5 hrs. Thereafter, the reaction mixture was partitioned in water/diethyl ether
30 and the organic phase was washed with sat. sodium chloride solution and

dried over MgSOQy. After filtration and removal of the solvent the residue was

chromatographed on silica gel with ethyl acetate/hexane 1:9. There was
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chromatographed on silica gel with ethyl acetate/hexane 1:4. There was
10 obtained 0.31 g (87%) of 1-(3,5-dimethoxyphenylsulphonyl)-3-methyl-4-
nitrobenzene as yellowish crystals; m.p.: 125-127 ©C.

0.29 g (0.00086 mol) of 1-(3,5-dimethoxyphenylsulphonyl)-3-methyl-4-
nitrobenzene was suspended in a mixture of 10 ml of methanol and 10 ml of
water, treated with 0.30 g of iron powder and 0.30 g of NH4ClI and heated at

15 reflux for 1.5 hrs. After cooling the mixture was diluted with 50 ml of
methanol, treated in an ultrasound bath for a short time and suction filtered.
The filter material was washed with a large amount of methanol and the
filtrate was concentrated. The residue was suspended in water and treated in
an ultrasound bath. The precipitate which thereby resulted was filtered off

20 under suction and chromatographed on silica gel with ethyl acetate/hexane
1:1. There was obtained 0.246 g (92.5%) of 4-(3,5-dimethoxybenzenesulphonyl)-

/ 2-methyl-phenylamine as yellow coloured crystals; m.p.: 121-123 oC.

Example 64
25

(3-Benzenesulphonyl-5-bromophenyl)-methylamine

28.40 g (0.131 mol) of 3-bromo-5-nitroaniline were dissolved in 250 ml of

pyridine and treated with 30 ml (0.317 mol) of acetic anhydride. The mixture
30 was stirred at room temperature for 18 hrs. and subsequently at 40 °C for

2 hrs. Then, the residue was digested in water and the precipitate was filtered

off. The filter material was rinsed with a large amount of water and dried at
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29.0 g (88.7%) of N-(3-bromo-5-nitrophenyl)-N-methylacetamide as a brown
15 oil. MS (EI): me/e=274,272 (CoHgBrN2O3t)-
4.5 g (0.0165 mol) of N-(3-bromo-5-nitrophenyl)-N-methylacetamide
were dissolved in 75 ml of ethanol, treated while cooling with a solution of
15.0 g (0.0665 mol) of SnCl2.2H20 in 30 ml of HC1 (37%) and stirred at room

temperature for 18 hrs. Then, the solvent was removed, the residue was

20 adjusted to pH 8 with sat. NaHCOg3 solution, extracted with ethyl acetate and
sat. sodium chloride solution and the organic phase was dried over MgSOy,
filtered and concentrated. The residue was chromatographed on silica gel with

ethyl acetate/hexane 1:2, 1:1 and finally 2:1. There were obtained 2.35 g (69%)
of N-(8-amino-5-bromophenyl)-N-methylacetamide as light brown crystals.

25 MS (EI): me/e=244,242 (CgH;1BrNoOt).
0.243 g (0.001 mol) of N-(3-amino-5-bromophenyl)-N-methylacetamide
was suspended in 5 ml of water, treated with 0.2 ml (0.002 mol) of HC1 (37%)
and cooled to 0 °C. A solution of 0.069 g (0.001 mol) of NaNOg in 1 ml of water

was added thereto, the mixture was stirred at 0°C for 5 min. and subsequently
30 at room temperature for 10 min. and finally treated with a suspension of
0.35 g (0.0025 mol) of thiophenol sodium salt. The reaction mixture was

treated in an ultrasound bath for 10 min. and subsequently partitioned in
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0.21 g (0.0018 mol) of meta-chloroperbenzoic acid (70%). The mixture was
10 stirred at room temperature for 1 hr. Then, the reaction mixture was extracted

with sat. NagCOg solution and with sat. sodium chloride solution. After

drying over MgSQy, filtration and removal of the solvent the residue was

chromatographed on silica gel with ethyl acetate/hexane 1:2 and 1:1. There

was obtained 0.105 g (80%) of N-(3-benzenesulphonyl-5-bromophenyl)-N-
15 methylacetamide as white crystals; m.p.: 147-148 °C.

0.10 g (0.000275 mol) of N-(3-benzenesulphonyl-5-bromophenyl)-N-
methylacetamide was dissolved in a mixture of 5.5 ml of dioxane and 5.5 ml of
1N NaOH and heated at reflux for 1 hr. Subsequently, the organic solvent was
distilled off and the residue was made neutral with 1N HC] and extracted with

20 ethyl acetate. The organic phase was washed with water and sat. sodium
chloride solution, dried over MgSQy, filtered and concentrated. The residue
was chromatographed on silica gel with ethyl acetate/hexane 1:2. There was
obtained 0.86 g (96%) of (3-benzenesulphonyl-5-bromophenyl)-methylamine as
a pale yellow solid; m.p.: 143-145 °C.

25

Example 65

[3-(4-Aminobenzenesulphonyl)-phenyl]-methylamine

30 0.265 g (0.00657 mol) of NaH (60%) was suspended in 10 ml of
dimethylformamide and treated while cooling with ice with a solution of 1.72 g

(0.06 mol) of N-[3-(4-nitrophenylsulphanyl)-phenyl]-acetamide in 20 ml of
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<AL_@! 5 acetate. The organic phase was washed with sat. sodium chloride solution,
dried over MgSQ4 and concentrated. The residue was chromatographed on
silica gel with ethyl acetate/hexane 1:1. There were obtained 1.51 g (83%) of N-
methyl-N-[3-(4-nitrophenylsulphanyl)-phenyl]-acetamide as yellow crystals;
m.p.: 66-68 °C.
10 1.51 g (0.0050 mol) of N-methyl-N-[3-(4-nitrophenylsulphanyl)-phenyl]-
acetamide were dissolved in 40 ml of dichloromethane and treated with 2.70 g
(0.011 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at
room temperature for 2 hrs. Then, the reaction mixture was extracted with
sat. NagCOg3 solution and with sat. sodium chloride solution. After drying over
15  MgSOy, filtration and removal of the solvent the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:1. There were
obtained 1.50 g (90%) of N-methyl-N-[3-(4-nitrobenzenesulphonyl)-phenyl]-
acetamide as white crystals; m.p.: 194-195 °C.
1.50 g (0.00448 mol) of N-methyl-N-[3-(4-nitrobenzenesulphonyl)-
20 phenyl}-acetamide were suspended in 150 ml of ethanol, treated with 0.15 g of
Pd/C (10%) and stirred in a Hg atmosphere at room temperature under normal
! pressure for 2 hrs. Then, the catalyst was filtered off, the filtrate was freed
from solvent and the residue was chromatographed on silica gel with ethyl
acetate/hexane 2:1. There were obtained 1.19 g (87%) of N-[3-(4-amino-
25 Dbenzenesulphonyl)-phenyl]-N-methyl-acetamide as white crystals; m.p.: 178-
180 °C.

1.19 g (0.0039 mol) of N-[3-(4-amino-benzenesulphonyl)-phenyl]-N-
methyl-acetamide were dissolved in a mixture of 70 ml of dioxane and 70 ml of
1N NaOH and heated at reflux for 5 hrs. Subsequently, the organic solvent

30 was distilled off and the residue was made neutral with 1N HCl and extracted
with ethyl acetate. The organic phase was washed with water and sat. sodium

chloride solution, dried over MgSOQy, filtered and concentrated. The residue
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Example 66

[3-(4-Aminobenzenesulphonyl)-5-bromophenyl]-methylamine

10 0.243 g (0.001 mol) of N-(3-amino-5-bromophenyl)-N-methylacetamide was
suspended in 5 ml of water, treated with 0.2 m] (0.002 mol) of HC1 (37%) and
cooled to 0°C. A solution of 0.069 g (0.001 mol) of NaNOg in 1 ml of water was

added thereto, the mixture was stirred at 0 °C for 5 min. and subsequently at
room temperature for 10 min. and finally treated with a solution of 0.25 g

15  (0.0015 mol) of benzenesulphinic acid sodium salt in 5 ml of water. The
reaction mixture was treated in an ultrasound bath for 10 min. and
subsequently partitioned in water/ethyl acetate. The organic phase was
washed with sat. sodium chloride solution, dried over MgSQy, filtered and
freed from solvent. The residue was chromatographed on silica gel with 1%

20 MeOH in dichloromethane. There was obtained 0.23 g (58%) of N-[3-[2-
(phenylsulphonyl)-diazenyl]-5-bromophenyl]-N-methylacetamide as a brown

‘ oil. MS (ISN): me/e = 456, 454 (C15H,4BrN303S+ NaOAc).
0.22 g (0.00055 mol) of N-[3-[2-(phenylsulphonyl)-diazenyl]-5-

bromophenyl]-N-methylacetamide was dissolved in 15 ml of dimethyl

25 sulphoxide, treated with 0.185 g (0.000825 mol) of 4-nitrothiophenol potassium
salt and stirred at 40°C for 18 hrs. The reaction mixture was poured into
300 ml of water, extracted with diethyl ether, the organic phase was washed
with water and sat. sodium chloride solution, dried over MgSQy, filtered and
the filtrate was freed from solvent. The residue was chromatographed on silica

30 gel with 1% MeOH in dichloromethane. There was obtained 0.217 g (100%) of
N-[3-bromo-5-(4-nitrophenylsulphanyl)-phenyl]-N-methylacetamide as a
yellow oil. MS (EI): me/e = 382, 380 (C15H;3BrN,03S™).
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was stirred at room temperature for 3 hrs. Then, the reaction mixture was

5 extracted with sat. NagCOg solution and with sat. sodium chloride solution.

After drying over MgSOQy, filtration and removal of the solvent the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:1. There was
obtained 0.04 g (61%) of N-[3-bromo-5-(4-nitrobenzenesulphonyl)-phenyl]-N-
methylacetamide as an amorphous, colourless solid. MS (EI): me/e = 414, 412

10 (Cy5H13BrN3O5S7).

0.04 g (0.00009 mol) of N-[3-bromo-5-(4-nitrobenzenesulphonyl)-phenyl]-
N-methylacetamide was dissolved in 5 ml of ethanol, treated while cooling
with a solution of 0.085 g (0.00045 mol) of SnCl2.2H90 in 0.34 ml of HCI (37%)
and stirred at room temperature for 18 hrs. Then, the solvent was removed

15 and the residue was adjusted to pH 8 with sat. NaHCOg solution. The aqueous
phase was extracted with ethyl acetate and the organic phase was washed
with sat. sodium chloride solution, dried over MgSQy, filtered and freed from
solvent. There was obtained 0.021 g (61%) of N-[3-bromo-5-(4-
aminobenzenesulphonyl)-phenyl]-N-methylacetamide as a light yellow oil. MS

20 (ISN): me/e = 443, 441 (C;5sH,5BrN,O3S™ + NaOAc).

0.021 g (0.000054 mol) of N-[3-bromo-5-(4-aminobenzenesulphonyl)-
phenyl]-N-methylacetamide was dissolved in a mixture of 10 ml of dioxane
and 10 ml of 1IN NaOH and heated at reflux for 2 hrs. Subsequently, the
organic solvent was distilled off and the residue was made neutral with 1N

25 HCI and extracted with ethyl acetate. The organic phase was washed with
water and sat. sodium chloride solution, dried over MgSOQy, filtered and
concentrated. The residue was chromatographed on silica gel with ethyl
acetate/hexane 1:2. There was obtained 0.01 g (54%) of [3-(4-

aminobenzenesulphonyl)-5-bromophenyl]-methylamine as yellow crystals. MS

30 (ISP): mefe = 343, 341 (C;sH1.BrN;0,S™).
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5 0.79 g (0.002 mol) of N-[3-bromo-5-(4-nitrophenylsulphanyl)-phenyl]-N-

methylacetamide was dissolved in a mixture of 10 ml of dioxane and 10 ml of

1N NaOH and heated at reflux for 2 hrs. Subsequently, the organic solvent
was distilled off and the residue was made neutral with 1N HCI and extracted
with ethyl acetate. The organic phase was washed with water and sat. sodium

10 chloride solution, dried over MgSQy4, filtered, concentrated and dried. There
was obtained 0.723 g (100%) of [3-bromo-5-(4-nitrophenylsulphanyl)-phenyl]-
methylamine as red crystals; m.p.: 96-98 °C.

0.34 g (0.001 mol) of [3-bromo-5-(4-nitrophenylsulphanyl)-phenyl]-

methylamine was dissolved in 10 ml of acetonitrile, treated with 1.52 ml

15  (0.020 mol) of formaldehyde, 0.74 g (0.010 mol) of NaBH3CN and 1.76 ml] of
acetic acid and stirred at room temperature for 1 hr. Thereafter, the solvent
was removed, the residue was partitioned in ethyl acetate/water and the
organic phase was washed with sat. sodium chloride solution, dried over
MgSOQy, filtered and concentrated. The residue was chromatographed on silica

20 gel with ethyl acetate/hexane 1:19. There was obtained 0.35 g (99%) of [3-
bromo-5-(4-nitro-phenylsulphanyl)-phenyl]-dimethylamine as yellow crystals;

) m.p.: 102-104 °C.
0.33 g (0.00093 mol) of [3-bromo-5-(4-nitro-phenylsulphanyl)-phenyl]-

dimethylamine was dissolved in 35 ml of dichloromethane and treated with

25 1.1 g(0.0041 mol) of meta-chloroperbenzoic acid (70%). The mixture was
stirred at room temperature for 4 hrs. Then, the reaction mixture was
extracted with sat. NaoCOg solution and with sat. sodium chloride solution.
After drying over MgSOQy, filtration and removal of the solvent the residue was
chromatographed on silica gel with ethyl acetate/hexane 1:9. There was

30 obtained 0.06 g (17%) of [3-bromo-5-(4-nitrobenzenesulphonyl)-phenyl]-
dimethylamine as yellow crystals; m.p.: 166-168 °C.
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in 10 ml of water and heated at reflux for 1.5 hrs. Thereafter, the solvents
5 were removed and the residue was treated three times with a 1:1 mixture of
MeOH and dichloromethane, with the suspension being suction filtered each
time and the filter cake being digested in the solvent mixture. The combined
filtrates were concentrated and the residue was chromatographed on silica gel
with ethyl acetate/hexane 1:2. There was obtained 0.036 g (97.5%) of 3-(4-
10 amino-phenylsulphonyl)-5-bromophenyl]-dimethylamine as white crystals;
m.p.: 205-207 °C.

Example 68

15 [3-(4-Aminobenzolsulphonyl)-5-bromophenyl]-ethylmethylamine

0.34 g (0.001 mol) of [3-bromo-5-(4-nitrophenylsulphanyl)-phenyl]-
methylamine was dissolved in 10 ml of acetonitrile, treated with 1.4 ml
(0.025 mol) of acetaldehyde, 0.74 g (0.010 mol) of NaBH3CN and 1.76 ml of

20 acetic acid and stirred at room temperature for 1 hr. Thereafter, the solvent
was removed, the residue was partitioned in ethyl acetate/water and the
organic phase was washed with sat. sodium chloride solution, dried over
MgSOQy, filtered and concentrated. The residue was chromatographed on silica
gel with ethyl acetate/hexane 1:19. There was obtained 0.33 g (93%) of [3-

25 bromo-5-(4-nitro-phenylsulphanyl)-phenyl]-ethylmethylamine as an orange-
red oil. MS (EI): me/e = 368, 366 (C1;H15BrN,0,S™).

0.33 g (0.00091 mol) of [3-bromo-5-(4-nitro-phenylsulphanyl)-phenyl]-

ethylmethylamine was dissolved in 35 ml of dichloromethane and treated with
0.49 g (0.002 mol) of meta-chloroperbenzoic acid (70%). The mixture was

30 stirred at room temperature for 2 hrs. Then, the reaction mixture was

extracted with sat. NagCO3 and with sat. sodium chloride solution. After

drying over MgSQy, filtration and removal of the solvent there was obtained
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a mixture of 7 ml of dioxane and 7 ml of methanol, treated with 0.47 g of iron
5 powder and a solution of 0.47 g of NH4Cl in 12 ml of water and boiled at

reflux for 1.5 hrs. Thereafter, the solvents were removed and the residue was
treated three times with a 1:1 mixture of MeOH and dichloromethane, with
the suspension being suction filtered each time and the filter cake being
digested in the solvent mixture. The combined filtrates were concentrated and

10 the residue was chromatographed on silica gel with ethyl acetate/hexane 1:4
and subsequently 1:3. There was obtained 0.061 g (18.4%) of [3-(4-amino-
phenylsulphonyl)-5-bromophenyl]-ethylmethylamine as orange coloured
crystals; m.p.: 162-164 °C.

15 Example 69
4-(4-Aminobenzenesulphonyvl)-6-bromopvridine-2-carbonitrile

0.44 g (0.002 mol) of 2-bromo-6-methyl-4-nitropyridine was dissolved in 2.2 ml
20 of conc. sulphuric acid, treated with 0.84 g (0.0084 mol) of CrOgz and stirred at

room temperature for 18 hrs. Then, the mixture was poured on to ice-water

and the precipitate which thereby separated was filtered off under suction,

washed with a large amount of water and dried in a high vacuum. There was

obtained 0.35 g (70%) of 6-bromo-4-nitro-pyridine-2-carboxylic acid as beige
25 crystals; m.p.: 172-173 °C.

1.3 g (0.00526 mol) of 6-bromo-4-nitropyridine-2-carboxylic acid were

dissolved in 10 ml of dimethylformamide, treated at 5°C with 0.94 g

(0.0058 mol) of 1,1-carbonyldiimidazole and subsequently stirred at room

temperature for 3 hrs. Then, 40 ml of 25% NH4OH in water was added thereto
30 and the mixture was stirred at room temperature for 1 hr. The reaction

mixture was partitioned in water and dichloromethane and the organic phase

was washed with water and sat. sodium chloride solution, dried over MgSO4
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The reaction mixture was partltloned in water and ethyl acetate and the

organic phase was washed with water and sat. sodium chloride solution, dried
over MgSOy4 and concentrated in a vaccum. The residue was chromatographed
10 on silica gel with ethyl acetate/hexane 1:1. There was obtained 0.31 g (86%) of
6-bromo-4-(4-nitrophenylsulphanyl)-pyridine-2-carboxamide as yellowish
crystals; m.p.: 192-194 °C (dec.).
0.28 g (0.0008 mol) of 6-bromo-4-(4-nitrophenylsulphanyl)-pyridine-2-
carboxamide was dissolved in 35 ml of dichloromethane and treated with 1.3 g
15 (0.0053 mol) of meta-chloroperbenzoic acid (70%). The mixture was stirred at
room temperature for 2 hrs. Then, it was taken up in sat. NagCOg solution
and the organic phase was washed with water and sat. sodium chloride
solution, dried over MgSQy, filtered and the filtrate was concentrated. The
residue was chromatographed on silica gel with ethyl acetate/hexane 1:1.
20 There was obtained 0.29 g (94%) of 6-bromo-4-(4-nitrobenzenesulphonyl)-
pyridine-2-carboxamide as white crystals; m.p.: 246-248 °C (dec.).
) 1.76 g (0.0044 mol) of 6-bromo-4-(4-nitrobenzenesulphonyl)-pyridine-2-
carboxamide were suspended in 11 ml of dioxane/THF 1:1, treated with
1.34 ml (0.0096 mol) of triethylamine and cooled to 0 °C. 0.69 ml (0.00496 mol)
25 of trifluoroacetic anhydride was slowly added dropwise to this suspension and
the mixture was left to warm to room temperature and stirred for 1 hr. The
reaction mixture was partitioned in ethyl acetate and water and the organic
phase was washed with water and sat. sodium chloride solution, dried over
MgSOy, filtered and the filtrate was concentrated. The residue was
30 chromatographed on silica gel with ethyl acetate/hexane 1:4. There were
obtained 1.40 g (87%) of 6-bromo-4-(4-nitrobenzenesulphonyl)-pyridine-2-
carbonitrile as yellowish crystals; m.p.: 158-160 °C.
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water and sat. sodium chloride solution, dried over MgSQy, filtered and

concentrated. The residue was chromatographed on silica gel with ethyl
acetate/hexane 1:4. There was obtained 0.13 g (75%) of 4-(4-

10 aminobenzenesulphonyl)-6-bromopyridine-2-carbonitrile as yellow crystals;
m.p.: 186-188 oC.

The invention is further illustrated in the following example.

Tablet Formulation (Wet Granulation)

Item Ingredients mg/tablet
1.  Compound of formula 1 5 25 100 500
2.  Lactose Anhydrous DTG 125 105 30 150
3. Sta-Rx 1500 6 6 6 30
4.  Microcrystalline Cellulose 30 30 30 150
5. Magnesium Stearate 1 1 1 1
Total 167 167 167 831

15 Manufacturing Procedure
1. Mix items 1, 2, 3 and 4 and granulate with purified water.

2. Dry the granulation at 50 °C.
3. Pass the granulation through suitable milling equipment.

4. Add item 5 and mix for three minutes; compress on a suitable press.
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5 wherein
R1 is hydrogen;
R2 is hydrogen, trifluoromethyl or lower alkyl;
R3 is hydrogen or amino; or

R and R2 or R3 and R? taken together are -CH=CH-CH=CH-;

10 Z is pyrimidin-4-yl, pyridin-4-yl, pyridin-2-yl or phenyl;

R4 R are each independently hydrogen, lower alkyl, trifluoromethyl, halogen,
lower alkoxy, nitrilo, amino, lower alkyi-amino. di-lower alkyl-amino,
piperazinyl, morpholinyl, pyrrolidinyl, vinyl, C3~Cq cycloalkyl, C3-Cs
cycloalkenyl, t-buthylethinyl, hydroxyalkylethinyl, phenylethinyl,

15 naphthyl, thiophenyl, or phenyl, which may be substituted by halogen,
lower alkoxy, lower alkyl, trifluoromethyl or nitro, or a group
-NH(CH2)nNRSR7, -N(CH3)(CH2)nNR6R7, -NH(CH3)n-morpholin-
4-yl or -NH(CH2)nOH;

n 1s 2-4

20 RSandR7  are each independently hydrogen or lower alkyl,
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(0 4-(2-chloro-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine,
4-(2-bromo-6-pyrrolidine- 1-yl-pyridine-4-sulphonyl)-phenylamine,
4-(2-iodo-6-pyrrolidine-1-yl-pyridine-4-sulphonyl)-phenylamine,
4-(2-bromo-6-piperazin-1-yl-pyridine-4-sulphonyl)-phenylamine,
4-(2-pheny1-6-pyrrolidine-1-yl-'pyridinc-4-sulphony1)—phcnylamine,

15 N-[4-(4-amino-benzenesulfonyl)-6-bromopyridine-2-y1}-N',N'-dimethylethan-1,2-

diamine,
N-(4-(4-amino benzenesulphonyl)-6-bromopyridine-2-yl]-N,N',N'-trimethylethan-
1,2-diamine,
N-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl}-N',N'-dimethylpropane-

20  1,3-diamine,

N-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-N',N'-diethylpropane-
1,3-diamine,

N1-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl}-butan-1,4-diamine,

1-[6-bromo-4-(3-triflucromethyl-benzenesulphonyl)-pyridine-2-yl]piperazin

25 diamine,

[2-(4-aminobenzenesulphonyl)-6-bromopyridin-4-yl]-methylamine,
4-(3,5-dimethoxy-benzenesulphonyl)-phenylamine,
[3-(4-amino-benzenesulphonyl)-5-bromophenyl]-methylamine,
|3-(4-amino-phenylsulphonyl)-5-bromophenyl]-dimethylamine,

30 [3-(4-amino-benzenesulphonyl)-5-bromophenyl]-ethylmethylamine,
4-[3,5-dimethoxybenzenesulphonyl)-2-methylphenylamine,
N-(3-(4-amino-benzenesulphonyl)-5-bromophenyl]-N'-methylpropane-1,3-

diamine and
3-|3-(4-amino-benzenesulphonyl)-5-bromophenylamino]-propan-1-ol.
i5
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wherein R}-R3 have the significances given in claim 1 with the proviso that R4
5 is different from RS3. R* is not lower alkyl, and R5 is not hydrogen.,

4. A compound according to claim 3 which is
(4-(4-aminobenzenesulphonyl)-6-bromopyrimidine-2-yl]-methylamine.

5. A compound of formula I as claimed in claim 1

10 wherein R1-R53 have the significances given in claim 1, with the proviso that R*

and R® are not simultaneous an amino group.
6. A compound according to claim 5 which is

(4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-methylamine,
(4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-dimethylamine,
15 4-(2-chloro-6-pyrrolidine-1-yl-pyridine-4-sulfonyl)-phenylamine,
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4-(2-phenyl-6-pyrrolidine-1-yl-pyridine-4-sulphonyl)-phenylamine,
S N-[4-(4-amino-benzenesulfonyl)-6-bromopyridine-2-yl]-N',N'-dimethylethan-1,2-
diamine,

N-[4-(4-amino benzenesulphonyl)-6-bromopyridine-2-yl}-N,N',N'-trimethylethan-
1,2-diamine,
N-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-N',N'-dimethylpropane-
10 1,3-diamine,
N-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-N',N'-diethylpropane-
1,3-diamine,
N1-[4-(4-amino-benzenesulphonyl)-6-bromopyridine-2-yl]-butan-1,4-diamine and
1-[6-bromo-4-(3-trifluoromethyl-benzenesulphonyl)-pyridine-2-yl]piperazin

15 diamine.

7. A compound of formula I as claimed in claim 1

I-c

wherein R1-R5 have the significances given in claim 1 with the proviso that R>

20 is not lower alkyl and R* and R® are not simultaneous hydrogen.

8, A compound according to claim 7 which is

[2-(4-aminobenzenesulphonyl)-6-bromopyridin-4-yl]-methylamine.

9. A medicament containing a compound according to any one of claims 3-8 and a

therapeutically inert carrier.



@ 10% & ()-gb@ ! L#10%&' () - 3- 109%VE' ()-#10%& ()-F 10° 10° 10° @' 10% & ()-9
"109% & ()-#L zX6b@
| @SL09NE () -, STOWME ()-2Z! 1, $10%~& ()-2Z!,, $10%Y& () - ZLELPWENG)g' L#10
% ()- (WUDP@! 10 V0
10! 6" O#10%&' ()- @, O#10%y& () - @ S3SEOBOMNE () - M @$109%08& () - M @$10%& ()-m
QOM+@ (#10%&' ()-! L ' $10%& ()-Z! L
"$10965& () - Z3F" 1096& () - ! #3F" 10%CCE () - @1096& () -
igg%gg} ’(‘D+@1©#A(ﬁ%dl&%i&i g()) /g;&a%& \(i%}é /gaxlaﬁ)%ﬂs%sé& %r(ln)riQ OBgolnd bﬁfﬁiﬂgﬁﬁﬁi’gf/is ‘(& ) - ( ;
"kMB@ " Jf@‘@&g(‘?gg“mi Pragd s p %im&“%ﬂﬁﬂmabge)wdg; %&5 % uRalt "109%6&
() 10(V‘5a%alfnh‘ (sbhlzo hl&%@m(n)ic de}a@%&nﬁ )d'eé%ﬁbhs neurolo ical disorders,
@' ""10% tﬂ% 1P00 09B& 10968 () J;’G%& (d)1 12pgr svgR
3@ 10%&“%‘3’05}” z{s,(ﬁar m%%aa(e) mxo%mtuf;alerib%gpses) BIGE ()-'"
" 10968 (Gt HG &Y SIS () - " " 109%8& ()- 1" #1 g\ Q' 10%6& O 105 105
105" 1096& () - 0/5& () " 1095& ()-"1096&' ()-#05<_hx|[: g\ Q 0L10% ": & ()-
L1094t&" f 10% S10% $: & ()=, Y0% $: & ZW.Z9g\ Q
3"10% : <(&) ()- % @@8“& f)(’)' esmi’Ugiﬂ' ) f°mgmiwc%dﬂ%t9?nié‘% g’é‘ ‘)‘“Vg{z’ gg
oL1096& (\)hx\!ﬂ(ﬁ[olc@da'dénﬁﬁl&%& ()-(10:j:10:j:10:j: 3"10%]: & ()-
3" 109RT2& () - 3"1096& ()- g 3"1098& ()->|[: bus &y#lO%S& ()-

100 R g IR D B S0 el gt Bimie

MLOYE&! () FR |l[o:bU4 81096& ()- <& 110%!1)& ()- <& 110%0!)& ()-
&@ - 109 ) 1098& ()- ' 1096& () EH JKZvU4 ~ @O0%& ()- 4 f10%gg& () -f
& 109 & () 10$10$10$ 9; 1098& () -

b) oxydizing the sulfanyl group in a compound of formula

13

into a sulfonyl group,

wherein R1-R3 and Z have the significances given in claim 1, or

c) reacting a compound of formula
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N- 3m#+n/ 01335/38'“9@_?‘4!?%?&9“’@/ loyrasaliyl-amme, pigERe2iny), morphelingh g
pyrrolidinyl, -NH(CH2)nNRSR7, -N(CH3)(CH2)nNR6R7, -NH(CH2)n-

morpholin-4-yl or -NH(CH32)nOH, n is 2-4 and R6 and R7 are hydrogen or

lower alkyl,
15 or
d) alkylating a corresponding amino group of a compound of formula 1 into a lower
alkyl-amino group or a di-lower alkyl-amino group, or
e) cleaving off an amino protecting group in a compound of formula

R3
R2
R
O0=Ss<
R4 NR'P
v

wherein R1-R4, Z and R' have the significances given above,

and P is an amino protecting group, or
f) modifying the substituents R* and/or R® within the definition given above and,

if desired, converting a compound of formula I into a pharmaceutically acceptable
salt.
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5 13. Compounds according to any one of claims 3-8, as well as pharmaceutically

acceptable salts thereof for use as therapeutically active substances.



