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The invention ré?at es to a group of am noheterocyclic dertv %@%%rrr

pharmaceutical | y-acceptabl e salts thereof, which possess antithronbotic
and anticoagul ant properties and are ac]‘1:_ord| ngly wuseful in nethods of
treatnent of the human or: ani nal body I nvention also relates to
processes for the. preparation of said am noheterocyclic derivatives, to
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possess antit hr ontlite enmhpmttolcbs and arevicoagulant refffecmgebducetl Bshrehebotic
di sease. ?“")‘Zﬁ of ltﬁ% i?xvélllﬁ%nk{p liéﬁhéoetb%aéﬁr%& et diﬁ ﬁ_orrpounds

possess Fact I nhi rope ecu ar el ght
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It is the objgect sent i nven provi de a new cl ass of agent
whi ch I ac Iégv{’lrf’édaﬁ’f d‘}‘ "S‘P %P'p'?%exﬂsoﬁé "&%‘il‘ﬁ"é%’&tﬁﬁnbe The protease

known as thromb:n is the final protease in the cascade and Factor Xa is

the precedlng protease which cleaves prothrombin to generate thrombin.

Certain compounds are known to possess Factor Xa inhibitory
properties and the field has been reviewed by R.B. Wallis, Current
Opinion in Therapeutic Patents, 1993, 1173-1179. Thus it is known that
two proteins, one known as antistatin and the other known as tick
anticoagulant protein (TAP), are specific Factor Xa inhibitors which
possess antithrombotic properties in various animal models of
thrombotic disease.

It is also known that certain non-peptidic compeunds possess
Factor Xa inhibitory properties. Of the low molecular weight -
inhibitors mentioned in the review by R.B. Wallis, all possessed a
strongly basic group such as an amidinophenyl or amidinonaphthyl group.

It is the object of the present invention to provide a new
class of agent which lacks the amidino group previously believed to be
an essential feature for a Factor Xa inhibitor.

We have now found that certain amino-substituted heterocyclic
derivatives possess Factor Xa inhibitory activity. Many of the
compounds of the p:eEent'invention also possess the advantage of being
selective Factor Xa inhibitors, that is the enzyme Factor Xa is
inhibited strongly at concentrations of test compound which dq not



an essential feature for a Factor Xa inhibitor. - W have now found
that certain annQ-substituted heterocyclic derivatives possess Factor Xa
i nhibitory ch. Many of the conpounds of the present i MeBH98102286 s o
possess the advantage of being selective Factor Xa inhibitors, that is the
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The compounds of the invention are also useful as inhibitors

of blood coagulation in an ex-vivo situation such as, for example, the
- storage of whole blood or other biological samples s_u_spectéd to contain
Factor Xa and in wvhich coagulation is detrimental. '
According to one aspect of the invention there is provided an
aminoheterocyclic derivative of the formula I (set out hereinafter)

wherein G1 is CH or N;

G2 is CH or N;

G3 is CH or N;
mis 1 or 2; -

R1 is hydrogen, amino, halogeno, cyano, (1~ 4(:)alky1 or (1-4C)alkoxy,

H]' is a group of the formula

Nr23-1! '1'1 3

in which ’% and R together form a (1-4C)alkylene or methylenecarbonyl
group, or R3 is a (2-3C)alkylene group which is linked to a methyl_e_n_e
group within L1 forming a 5- or 6-membered ring involving 7l and R3_,

I..1 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl or
—_—

e | 1R




Gerr] is CHor N err] is CHor N, mis 1 or 2; Rerr] is hydrogen,

am no, hamozzcyano, (1-.?_4:C)-'al kyl or (1-4C)al koxy; Mer‘“‘ﬁ‘%@ﬁ@f&%OUp of

the formul'a o NR[ err]-L[err] err]
in which Rlerr] and Rlerr] together forma (1-4C)al kyl ene or
met hyl enecar bonyl group, or Rerr] i S_& (2-3C) al kyl ene group which is
| inked to a nethylene group within L[ert] formng a 5- or 6-nenbered ring
involving T[err] and Rlerr] L[err] - is (1-4C) al kyl ene,
( 3- 6C) cycl{dapkipdkylene-gashony}, and -
-3- and T[1ér1§ OHsofN,0or N, and wherein-1 or 2 nethylene groups within
r ki nked, opt.i ars a

L[err] and_the ring forned n R and R3 are onal ly be
- a h S efjt ;¢ ' | t 0 ~eor
(100 af wypThsEE JofE F menligng gropes SiERTR bt oM he BB ETRIbHRER of A
S (11-4(3&3 kandRZ;or R” and L™ are linked optionally bears a substituent
selected from the group consisting of (1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl,
gnd vherein any phenyl group in Hl optionally bears 1 or 2 substituents
selected from the group consisting of halogeno, trifluoromethyl,

(1-4C)alkyl and (1-4C)alkoxy;
A is a direct link to the carbonyl group, or A is (1-4C)alkylene;

Hz is a group of the formula

%Ry _-12-TR°

in which r is 0 or 1,

T2 is CH or N,

> is CH or N, | .

R* is hydrogen or (1-4C)alkyl, R™ is hydrogen or (1-4C)alkyl, or r*

Rs together form a (1-4C)alkylene, methylenecarbonyl or

carbonylmethylene group, or R4 is a (2-3C)alkylene.group which is
~ linked to a methylene group within L2 forming a 5- or 6-membered ring

involving R4'and ng or Rs is a (2-3C)alkylene group which is linked to

a methylene group within L2 forming a 5- or 6-membered ring involving

R5 and T3, ' _ : |
L2 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl, _
(1-3C)alkylene~-carbonyl or. phenylene, -and, when r is 1, L2 may also be
carbonyl-(1-3C)alkylene, S ' :
and -vherein 1 or 2 methylene groups within L
R‘ and RS,'R4 and Lz or Rs and L2 are linked optionally bears a
substituent selected from the group consisting of oxo, carboxy,
(1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcarbamoyl,
N,N-di-(1-4C)alkylcarbamoyl, pyrrolidin-l-ylcarbonyl,
piperidinocarbonyl, morpholinbcarbonyl, piperazin-1l-ylcarbonyl,
4-(1-4C)alkylpiperazin-1-ylcarbonyl, N-phenylcarbamoyl,

3 and

2 and the rings formed when
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Merr] is a group of the formula

(T[err]R[e err]-Tlerr] R err] in whichr is O or T[err] is CH
N, T[eW(qugoéH or N, Rlerr] is hydrogen or (1-4C)al kyI PCI/GHRIS{02285

hydrogen or (1-4Calkyl, or Rerr] and R err] together forma -
(1-4C) al kyl ene, net hyl enecarbonyl or car?onyl met hyl ene group, or Rerr] is
a (2-3C)al kyl ene group which is linked to a methylene group Wi thin L2
formng a 5- or 6-nmenbered ring involving R4 and T2, or Rerr] is a

(2- 30) al kyl¥{d-¢f)adlyInti-phenydcathamoyl .t d‘@hﬂl’lﬂ/ﬂkﬁ@)%&kﬁubmﬁ, L[err]
(140 % Eyﬁgﬂg‘:(s o 3?5??“5?%‘3‘#159“?%‘?&5"?@1 ZQFKTFSLQ carbonyl o
phenyl ene AnER 1] ¢azoam %y-aqlgé Wk 1‘:‘("1 3C) al kyl ene,
~and wher ei r(213ora12ynpiabthye,g{-qqpacmaum:@-uamhlwlqcam pgs formed when
o ot 'y NG BERC R0 TBE L2 Tl o Bty s :s'v'ﬁ3k§?
car boxy, (I M@Hlkmk}p@&bmt  N-(ar iCyadicy] -NN{ ¢arbo €y - (l-BQ) alkyb prarbhmoyl,
#DII’\I;Jﬂ:Zﬂ fﬁog‘g i a%lbg lkylf);g }F}M’E‘g Qg—‘éhfﬁ@ﬁ'égrbaﬁéﬁe“ di nocar bonyl ,
4- (1- 4C) al Wyl panhersiln Flahkzb}-r&brﬁyl ;4C)a ety (Z-3Chakiont| carbamoydn 96/ 10022
PCT/ GB95/ 0328p1-4C)alkoxycarbonyl-(1-3C)alkyl]carbamoyl, -4
N-(1-4C)alkyl-N-[(1-4C)alkoxycarbonyl~(1-3C)alkyl]carbamoyl,
N-[(1-4C)alkoxycarbonyl-(1-3C)alkyl]-N-[hydroxy-(2-3C)alkyl]carbamoyl,
N-{(1-4C)alkoxycarbonyl-(1-3C)alkyl]-N-{(1- 4C)alkoxy-
(2-3C)alkyl]carbamoyl, (1-4C)alkyl, '
carboxy-(l 4C)alkyl, (1- 4C)alkoxycarbonyl-(1 4C)a1ky1
 carbamoyl-(1-4C)alkyl, N-(1-4C)alkylcarbamoyl-(1-4C)alkyl,
N,N-di-(1-4C)alkylcarbamoyl-(1-4C)alkyl, |
pyrrolidin-1 -ylcarbonyl--(l-loC)alkyl piperidinocarbonyl-(1-4C)alkyl,
morpholinocarbonyl-(1-4C)alkyl, piperazin- -ylcarbonyl-(l-AC)alkyl,
4-(1-4C)alkylpiperazin-~1 -ylcarbonyl (1- 4C)a1kyl
N-phenylcarbamoyl-(1-4C)alkyl,
N-[phenyl-(1-3C)alkyl]carbamoyl-(1~4C)alkyl, hydroxy-(l IoC)alkyl,
(1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl,
‘and vherein any heterocyclic group in said substituent optionally bears
1 or 2 substituents selected from the group consisting of (1-4C)alkyl,
(1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl,
N-(1-4C)alkylcarbamoyl and N,N-di-(1-4C)alkylcarbamoyl,
and vherein any phenyl or phenylene group in H2- optionally bears 1 or 2
substituents selected from the group consisting of halogeno,

trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;

' disa group of the formula

is a direct link to X, or M
13-’

in vhich § is 0 or 1, L o
R6 is hydrogen or (1-4C)alkyl, or R5 and R6 together form a



N- (1-4C) al kyl - N- phenyl car banoyl , N [ phenyl - (1-3C) al kyl ] car banoyl ,
N-(1-40 phenyl - (1- 3C) aI kyl ] car banoyl ,

N- [ hydr 0%5&’ @-é al kyl ] carbanoyl, N (1-4C) al kyI N- [ hydr oxypcr’Gms’oms
(2-3C) al kyl ] carbanmoyl, N[ (1-40 aI koxy- (2-3C) al kyI ] car banoyl ,

N-(1-4C) al kyl - N-[(1-4C) al koxy- (2- 3C) akkyI-] car bampyl , N-[car boxy-

(1-30Q) al kyl i carbanmoyl, N-(1-4C)al kyl -N-[carboxy-( 1-3C)al kyl]car bam)yl ,

b |
car bosldoRBs 4y M%%%Ea%&%*@&ﬁ%ﬁ??ﬁ% SEoup oF B is
1-4C) & &6 a%lst}ﬁw group hdrhyis) dirkednby|a methiylene group within L3

4C) a'f'é?z‘in:d‘d' k(s 4€) Glmemberear intdivasy MRy ] car banoyl
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1-
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N- [
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N-(
N- [
N-|

(1- bC) al lk)plaxbwdb(t)k-ﬁcoaﬂqAé})alolryilntl;(enlé'lelzﬂf) ahck,lonye:arsbbsllyﬂlz- l(. “wa@) aldoy be
e C (1-4C |
Rnar 1 GG e 610 £ o Y ol

car bam)y "1: 4C) al kyl , g/rro ki di n-1-yl carbonyl -
(1-40 aI kw!d yesetn di oo ameUiKlent Eroupsiwighin L° and the Tings formed when

-nor phol i n as:hp@ﬂaz( &54ﬁhat.3<>are ﬁx&%&i@dﬁagﬁm&cﬁé&%&”mﬂtf’&kﬁk kyl ,

4-(1-4C al k azi | car bon é

N- phenyl céF%ﬁ‘?ﬁ?ﬁ %&%R% copgishing At (”i‘)vsey%ﬂWr] car banoyl - (1-4C) al kyl ,

hydroxy- (ximmmy,caesom alasouyoyl)- NQIakE)lLilakrphmoyl, - (1-40) al kyl, and_

. erein a 0, n sai ue tiona ears or
substi tue&gs (5-5 {cég‘ll#ﬁ(ﬁ%f%@ygf cﬂ:‘(ﬁr §'f‘s}t Iy%gar%on?fi 4C) al kgl

(1- 40 al kcpxyendanm:ypn}(ll u@;&bkmabdnyrlylp1peaazbaﬁbw1,carbony1

N-(1-40 al4k i%r Qﬁgﬁgip@:@iﬂ g&ar](blm )%I gf{) and wherein any

ears

phenyl or p enyle roup In or 2 substituents

sel ect ed Nrbn4Chalkylolipphenyiqasbaneylof 'h[EPIhS@Qﬂél icr)#mdﬁé?ﬂ"ny ,

(1-40) al kyk¢ gémcyécﬁa{iphsexyl (1-3¢)30kY1 JcarBandyL £qU-hEyalLkyD, X, O Merr] i's
a group of the

) 28 10 NepbRe LR S (e lkorgerphgyic (1-4C)alkyl,

carbamoyl-(1- 4C)alkyl, N-(1- 4C)alky1carbamoy1 ~-(1- 4C)alky1,

N,N-di-(1- 4C)a1kylcarbamoy1 (1-4C)alkyl,

pyrrolidin-1-ylcarbonyl-(1- 4C)alkyl p1peridinocarbony1 (1-4C)alkyl,
morpholinocarbonyl-(1-4C)alkyl, plperazin— -ylcarbonyl-(1-4C)alkyl,
4-(1-4C)alkylpiperazin-l-ylcarbdnyl-(1-4C)élkyl, |
N-phenylcarbamoyl-(1-4C)alkyl, |

N- [phenyl-(1-3C)alkyl]carbamoyl-(1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl,

and whereiﬁ any Heterocyclic'group_in said substituent optionally bears
1 or 2 substituents selected from the group consisting of (1-4C)alkyl,
(1-4C)alk6xy,'carboxy, (1-4C)alkoxycarbony1, carbamoyl,
N-(1-4C)alkylcarbamoyl and N,N-di-(1-4C)alkylcarbamoyl,

and wherein any phenyl or phenylene group in H3 optionally bears 1 or 2
substituents selected from the group consisting of halogeno,
trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;

X is oxy, thio, sulphinyl sulphonyl, cafbonyl carbonyloxy,
carbonylamino, N-(1- 4C)alky1carbonylamino, sulphonylamino, methylene,
(1-4C)alkylmethylene or di-(1- 4C)alky1methy1ene, or, when T3 is CH and
H3 is a direct link to X, X may also be aminosulphonyl or oxycarbonyl;



Rlerr] is hydrogen or (1-4Calkyl, or Rerr] and R err] together forma
W 96/ 100 02285
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Rlerr] is a (2-3Calkylene group which is linked to a nethyl ene group -
within L[err] formng a 5- or 6-nenbered ring involving NRlerr] L[err] is
(1-4Q) al kyl ene, (3-6C)cycl oal kane- 1, 2-di YIS, carbonyl -(1-3C) al kyl ene or '
phenyl ene, and, when s is 1, L[err] may also be (1-3C)alkylene-carbonyl,
and wherei@nd or 2 nethylene groups within L[err] and the rings forned when

Rlerr] and U8 gt Bhpith1 2 hebl 1L B i iR R e © 2

substituent sel ecﬁad oup _consi_s car

(1- 4C) al koPPeBFlsdAvAC) atlemydmolA- -J¢ Chexcioakisd Ry & heEerasyslic moiet:y

N, N-di - (1- éehedxhyhgarpbwwheténb&t@hs @eleclted! ﬁﬁmbenwlgmu;plcraﬁéiéﬂiaeqﬁfr bonyl ,
nmor phol i nocag bon

a0 o REFets o RES ph, bl 2nd S iopkienalin baags 1o 2 or 3
N-(1- 4C) al Isybsﬂ\itpémrsylsebardnadm&om the ghmylcoﬁéisi@gldfyh}m?amho,

N- (1-4C) al | | C |
e T e et
car baznoy| fpmmimdyerley quhlr’drmreﬂéyl(ba‘r%a ycen_bm}al (dykC)alkyl,
Dyt ol 1 di nis e eLked, RILLcatgddbbiorl, 1 M "8%3%"”‘“”“3 ¥,
mor phol i noé 5r%‘aﬁ$}9’ ¥‘2R3)5 3 ‘4%%/1;5?;5&#0‘%?41 @é—“QLC) al kyl ,
ﬁ_ (ﬁ 4C|) al K?*@)ﬁﬁﬁ?b’m, ](Zrtcfli’mﬁﬁb’ilmiﬁ&ﬂ‘kcxalmhlkanohydroximoyl, phenyl,
enyl ca

N Cphony! - PEEBRET o, PRgsiin, isnv1thiae, shepyl sulghinl, phenveyLaegy?
(1-4C) al kokytqmanﬂoalykyhetamhrpﬂlemd (:éset@)aaﬂsp[tphimci wher ei'n any

het er ocycl lﬁﬁéﬂ tuan onaIIy bears - 1 or 2 .
subst i tuen?gt%rg?ectégzp m’tsl#q%i g %%’%g %h ng of (1-4C) al kyl,

(1-4C) al kof§d vBareidxyaid henezoarRb apbariiuept orc 5he hessroaryl group in a

N-(1-40) al keteranbaeyhrAndngl sibst rtubnt Qobkidesas 5UTBY¥ | 6-nembered
monocyclic heteroaryl ring containing up to 3 heteroatoms selected from
the group consisting of nitrogen, oxygen and sulphur,
and wherein said phenyl heteroaryl phenoxy, phenylthio,
phenylsulphlnyl, phenylsulphonyl, heteroaryloxy, heteroarylthio,
heteroarylsulphinyl, heteroarylsulphonyl benzyl or benzoyl substituent
optionally bears 1, 2, 3 or 4 substituents seledted from'the group
consisting of halogeno, tr1fluoromethyl, cyano, trxfluoromethoxy,
nitro, (1- 4C)alkyl, (1-4C)a1koxy, hydroxy, amino, carboxy, carbamoyl,
(1~ 46)a1koxycarbony1 N-(1- 4C)alky1carbamoy1
N, N-di -(1- 4C)a1ky1carbamoyl, (1- 4C)alkylamino, di- (1 4C)a1kylamino,
(2-4C)alkanoylamino and tetrazolyl; : '

or a’ pharmaceutically-acceptable salt thereof.

The chemical formulae referred to herein by Roman numerals
' are set out for convenience on a separate sheet hereinafter. In this
specification the'term "alkyl" includes both straight and branched
chain alkyl groups but references to individual alkyl groups such as
"propyl® are specific for the straight chain verslon only. An
analogous convention applies to other generic terms.



and wherei n any phenyl or phenylene group in Merr] optionally bears 1 or
2 substituents sel ected fromthe group consisting of hal og

trifl uoro\’f@t’ﬁ@”’0 (1-40C) al kyl and (1-4C) al koxy; Xis Oxy,SPlﬁpgsmzss

sul phi nyl, sul phonyl, carbonyl, carbonyloxy, carbonylani no, :
1-4C) al kyI car bonyl am no, sul phonyl am goy et hyl ene, (1-4C) al kyI met hyl ene

or di-(1-40C) al kyl met hyl ene, or, when T[err] iIs CHand Merr] is a direct

link to X, X nay also be am nosul phon oxycar WO 96/ 10022
PCT/ GB95/ 02285 It is to be understood hat cert in ammoéeﬁeroayﬂlie i s phenyl,

napht hyl, deremytived-oECrhe lprbsenthenydncich 4aGhadAisnyin spheaved- 42 wél) alskynyl ,
(5, 70 Oyl GabH A +md hEROGYC ek dBhlal AL P 10 ¢ gty o2t o

sel ected from Foup tonsitin ng gen and sul phur and Q
opt i onal | yundenstpod, tl@tor-hes igventipn @np@pmeszcalédsuq%bmlmegrm obdch st i ng
of hydr oxXyyos2Bid§: o dikidy uoronethyl, nitro, carboxy,

car banoyl pofsorrry a(:{’fmjrm ﬁghg oarcrmhy?r oxi nmoyl , (1 4C) al koxycar bonyl ,
(1-4C) al kyl, (1- 4C}'él1l€of<‘}“hRF (tp- he)%riﬁyma#b%yunsofar as certain of

N, N- di - ( 1-¢h@) Sonpbufdy laanfnél foﬁnlrléfaﬁlikad ABHYO mafi en(si ﬂCbatieahw no,
(2-4C) al kanoyl am_no -4 no -4C%al kanoi mi

(5-40) &l KAREHYR o FiRse SaBn D, Tiazoe; 3 REF AP TRAAREAG Gaben
phenyl sul ph:omgl thphmvyhsiﬂmbwuﬂpaséust en;oaluyh mpyiciidiyeamlvyldmmcemic

h I [
re oo O o PR PGB BTN 1 0 DRAF Bcne i

het er oar y|optaealdynaeri ve uknms thaynbe campted eyt ab%stﬂdasd regheiqugs mfnocyclic

het er oar ylorghiih ¢REAH Ry 1Y Perdodn 3id@he 22 Off SRAuPIb Ky yrRekhe ﬁbﬁup
consi sting of itro oxygen and su hur and erein said phen
heter()aryl°p b 9é%ﬁgﬁe§ﬁﬂrg+ﬁgomateria or by resolution of a racemic orm.

According to a further aspect of the invention there is
provided an aminoheterocyclic derivative of the formula Ia

vherein G1 is CH or N;

G2 is CH or N;
mis 1 or 2;

Rl is hydrogen, amino, halogeno, cyano, (1-4C)alkyl or (1- 4C)a1koxy,

Hl is a group of the formula

Nr2-11- 11113

in vhich R2 and R3 together.form a (1-4C)alkylene or methylenecarbonyl
3 is a (2- 3C)a1ky1ehe group which is linked to a methylene
group within L1 forming a 5- or 6-membered ring involving T and R3

L1 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl or
(1-3C)alkylene-carbonyl, and

T1 is CH or N,

and wherein 1 or 2 methylene groups within L! and the rings formed when
Rz and R3 3
selected from the group consisting of (1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1—4C)alkoxy-(1-4C)elkyl and phenyl-(l-at)alkyl, ,

and vherein any phenyl group in Hl optionally bears 1 or 2 substituents

group, or R

or R and I.1 are linked optionally bears a substituent

selected from the group consisting of halogeno, trifluoromethyl,
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phenylsulphinyl phenyl sul phonyl, heteroaryl oxy,” heteroarylthio,

heteroaryl |, heteroarylsul phonyl, benzyl or benzoyl , t
optionally ears . 2, 3 or 4 substituents sel ected fromtheélél}r?%{a%’hﬁgy

consisting of halogeno trifluoromethyl, cyano, trifluoronethoxy, nitro,
(1-40) al kyl, (1-4C)al koxy, hydroxy, amngrD car boxy, carbanoyl,
(1-4C3a|koxycarbony|, N- (1-4C) al kyl car banoyl, N, N-di-(1-4C) al kyl car banoyl ,
(1-40) al kyl am no, -(1-40) al kyl am no, (2- 4C3a|kanoy|an1no and tetrazolyl;

or a phar rre(deé@)dﬂlya!dcéb-rﬁmblbxyalt t her eof . "~ The cheni cal
formul ae referred to herein by Roman nunerals are set .out for convenience
on a separate sheet hereinafter. In this specification the term "al kyl"

i ncl udes bdt ASs3 ddresk 1apk tor Bhec KaEbARFA| BroRPk\AT 4r Bufd-#Rialkekeseences to

i ndi vi dual al kyl groups such as ‘"propyl" are specific for the straight
chain vers“anionlg. g og us.convention applies to other generic terns.
-7- @ §°‘fpo 8 bMABod t hat certain am noheterocyclic

derivatives of the present invention can exist in solvate as well as
unsol vated forns such as, for exa 4 hydL forms. It is to be
under stood that the invention enco es such solvated forms which

possess Factor Xa inhibitory act|V|ty
in which r is 0 or 1, '
T2 is CH or N,
T3 is CH or N,
R* is hydrogen or (1-4C)alkyl, RO is hydrogen or (1-4C)alkyl, or R and
R5 together form a (1- 4C)a1kylene, methylenecarbonyl or
carbonylmethylene group, or RY is a (2-3C)alkylene group which is
linked to a methylene group within 12 forming a 5- or 6-membered ring
involving R* and T2, or B> is a (2-3C)alkylene group which is linked to
a methylene group within L2 forming a 5~ or 6-membered ring involvihg
5 and T3
2 is (1-4C)alkylene, (3- 6C)cycloalkane-1 2-diyl,
(1-3C)alkylene-carbonyl or phenylene, and, when r is 1, L2 may also be
carbonyl-(1-3C)alkylene,
and wherein 1 or 2 methylene groups within L2 and the rings formed when
R and Rs, R4 and L2 or Rs and L2 are linked optionally bears a
substituent selected from the group consisting of carboxy,
(1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcarbamoyl,
N,N-di-(1- -4C)alkylcarbamoyl, pyrrolidin-l-ylcarbonyl
piperidinocarbonyl, morpholinocarbonyl, piperazin-l-ylcarbonyl,
4-(1-4C)alkylpiperazin-l~ylcarbonyl, N-phenylcarbamoyl,
N-(1-4C)alkyl-N-phenylcarbamoyl, N-{phenyl-(1- 3C)a1ky1]carbamoy1,
N-(1-4C)alkyl-N-[phenyl-(1- 3C)alkyl}carbamoyl, - -
N-[hydroxy-(2- 3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[hydroxy- -
(2-3C)alkyl]carbamoy1, N-[(1-4C)alkoxy-(2-3C)alkyl]carbamoyl,
g-(1-4C)alky1-§-[(1-4C)alkoxy-(2-3C)a1ky11¢arbamoy1,-gylcafboxy%
(1-3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-{carboxy-(1-3C)alkyl]carbamoyl,
E-[carboxy-(1-3C)alkyl]-§7[hydroxy-(Z-éC)alkyl]carbamoyl, '
g-[catboxy-(1-3C)alkyl]-§-[(1-4C)a1koxy-(2f3C)alky11carbamoyl,

. EEN ' This Sheet Has Been Replaced
LT SHEET!4A853
rns e ACED




It Is further to be understood that, insofar as certain of the conpounds
of the fo &flned abO\/e ey eX|st in optically active 1¢c forns
by vi rtue 46@“ 2 nmore asymmetric carbon atons, the inveﬁ%’éﬁ’%@%asses
any such optically active or racem c form whi ch possesses Factor Xa
inhibitory activity. The synthesis of ogtically active forns may be carried

out by standard techni ques of organic chemistry well known in the art, for
active starting materials or by

“exanpl e by SyanESI fr tlcaII

resol ut i on¥af( ¥FaF ‘P 1-(1-3c) alky1) 1p8%ERama¥4y to a further aspect of
]Ehe ||nvent Ne(1-140pakkyll NI 0v40jalikaxycarbonglief B-30F3dkyl Feat®amosds,i ve of the
ornmula la err e r

Rerr] is #yrj\{loge ﬂ“%ﬂ%&“‘ﬁir@é&éi‘%&}d%ﬁ{hﬁ- )'ﬁ'[ﬁ)ayfyl(]ﬁli@%ﬁ'oxy;'
Merr] is N-bilodp)alkoryearbanydnl b-3C)alkyl]-N-{(1-4C)alkoxy- NR[ err]

~L[err]-T[ est I gl and R{err] together forma :
(1-40 al kyl%ﬁenjﬁér ﬂdcarﬂa{iloﬂ;] ?b ﬂ)‘ii? aI kyl ene, and T[err] is CHor N,
and wher ei fagbogy- 0 'ﬁﬁiﬂwén 191" §°Wq3H'P‘PPYL1réh‘]C)aH§’1tshe rings formed when

carbamoyl-(1-4C)alkyl, N-(1-4C)alkylcarbamoyl-(l-4C)alkyl,
N,N-di-(1~4C)alkylcarbamoyl-(1-4C)alkyl,
pyrrolidin-i-ylcarbonyl-(1-4C)alkyl, piperidinocarbonyl-(1-4C)alkyl,
morpholinocarbonyl-(1-4C)alkyl, pipera;in-l-ylcarbonyl-(1¥4C)alkyl,
4-(1-4C)alkylpiperazin-l-ylcarbonyl-(1-4C)alkyl,
N-phenylcarbamoyl-(1-4C)alkyl,
N-[phenyl-(1-3C)alkyl}carbamoyl-(1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl and phenyl-(i-éC)alkyl,

and vherein any heterocyclic group in said substituent optionelly bears
1 or 2 substituents selected from the grohp consisting of (1-4C)alkyl,

. (1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl,
N-(1-4C)alkylcarbamoyl and N,N-di-(1-4C)alkylcarbamoyl,

and vherein any phenyl or phenylene group in H2 optionally bears 1 or 2
substituents selected from the group consisting of halogeno,
trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;

e s a direct link to X, or H3 is a group of the formula .

3. eS),

in vhich s is QO or 1, o

R6 is hydrogen or (1-4C)alkyl, or R™ and R
(1-4C)alkylene, methylenecarbonyl or carbonylmethylene group, or R
a (2-3C)alkylene group which is linked to a methylene group within L
forming a 5- or 6-membered ring involving NRG,

L3 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl,
carbonyl-(1-3C)alkylene or phenylene, and, when s is 1, L
(1-3C)alkylene-carbonyl, :

and where1n 1or2 methylene groups within L3 and the rings formed vhen
R5 and R or Rs and L are linked optionally bears a substituent

5 6

together form a

6:|.s

3

3 may also be



Rlerr] and Rlerr] are |inked optionally bears a (1-4C) al kyl substituent;

Ais adir

€ formul a

(T[err]Rerr])[err]-Llerr]-T[err]R err] in'mhich ris O or 1, Tlerr]
CHor N T[err] is CHor N Rerr] is drogen or (1-4Qalkyl, Rerr]
hydr ogen or (1-4C)alkyl, or Rerr] and err] together forma

(1-4C) al kyl ene, nethylenecarbonyl or carbonyl et hyl ene %$oup, or Rerr]
a (2- 30) al egtesredgfvam thmigsnup sopsincdngtaf sarhomdy| EréCl

formng a

(2-30) al kyI e

formng a

5arl§Hmo§1 el er ad alkyid ak'E%ﬁR)W' QQNBﬁﬁf (rl]-ls@)'l\qkﬁd’a'i'ﬁlmoy@. Rierr]
qéfm $arbopy g PFPRF&FH‘?@rP{%] mogphodinocarbonylerr] s

(1-4C) al ky bepaaz(is-ﬁ@).emoaﬂJ<anet-ﬂax;@ammbipérhzisﬂlaykddwaeyr,ar bonyl or

e YR B B R TR AR PR o 11 gt 1 of e when

phenylene
and wher ei

N-[phenyl-(1-3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[phenyl-(1-3C)alkyl]-
carbamoyl, (1-4C)alkyl, carboxy-(l-4C)alkyl,
(1-4C)alkoxycarbonyl-(1-4C)alkyl, carbamoyl-(1~ 4C)a1ky1
N-(1-4C)alkylcarbamoyl-(1-4C)alkyl,
N,N-di-(1-4C)alkylcarbamoyl-(1-4C)alkyl, :
pyrrolidin-1-ylcarbonyl-(1-4C)alkyl, piperidinocarbonyl-(1-4C)alkyl,
morpholinocarbonyl-(1-4C)alkyl, piperazin- léylcarbOnyl-(lééc)alkyl,
4-(1-4C)alkylpiperazin-1-ylcarbonyl-(1- 4C)a1ky1, '
N-phenylcarbamoyl-(1-4C)alkyl, - z
N-[phenyl-(1-3C)alkyl}carbamoyl-(1-4C)alkyl, hydroxy-{(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl,’

and vherein any heterocyclic group in said substituent optionally bears
1 or 2 substituents selected from the group consisting of (1-4C)alkyl,
(1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl,
N-(1-4C)alkylcarbamoyl and N,N-di-(1-4C)alkylcarbamoyl,

and wherein any phenyl or phenylene group in H3'optiona11y bears 1 or 2
substituents selected from the group consisting of-halogeno,
trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; '

X is oxy, thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy,

carbonylamino, N-(1-4C)alkylcarbonylamino, sulphonylamino, methylene,
(1-4C)alkylmethylene or di-(1-4C)alkylmethylene, or, when T3 is CH and
H3 is a direct link to X, X may also be aminosulphonyl or oxycarbonyl;
and - : ' o _

Q is phenyl, naphthyl, phenyl-(1-4C)alkyl, phenyl-{2-4C)alkenyl,
phenyl-(2-4C)alkynyl, (5-7C)cycloalkyl or a heterocyclic moiety
containing up to 4 hetercatoms selected from the group consisting of
nitrogen, oxygen and sulphur, and Q optionally bears 1, 2 or 3
substituents selected from the group consisting of hydroxy, amino, -

“halogeno, cyano, trifluoromethyl, nitro, carboxy, carbamoyl, formyl,

formimidoyl, formohydroximoyl, (1-4C)alkoxycarbonyl, (1-4C)alkyl,

ich is I|n to‘b.neth | ene group wi thin Llerr]

v%%wk' % to the carbonyl group, or Ais (1-40Q al kﬂ?ﬁaﬁsmz&é err]

is a group O

S
i's

i's

axyoarbosyi, [ err]

is a



Rlerr] and Rlerr], Rerr] and L[err] or Rerr] and L[err] are |inked
opti onal | a substituent selected fromthe group conﬁéﬁ {5%2
car boxy, ‘%‘IQQ@'Z} koxycar bonyl , carbanoyl, N-(1-4C)al kyl carbanoy Hs
N, N-di - (1-4C) al kyl car bamoyl, pyrrolidin-1-ylcarbonyl, piperidinocarbonyl,

nor phol i nocar bonyl,  pi perazin-1-yl car. bppyJ
4- (1- 40) al kyl pi per azi n- 1-yl car bonyl , N- phenyl car banoyl ,

| Kyl henyl | b
MBI I e B DD
(Nz[ ggi ; ?ﬁyel](zﬂemmlmﬂn]oc adﬂéam)alwl(aﬂmf&) gﬁk@m;hkjrhyﬂamysi
(2 302l kot gy, M LclaShaldony 2o AedopEARBYL . ooy,
(1- 30 al kwe]tea?#aﬁnwhenpxx,lpw#k ,- erwésbb;b}nﬂr @tr,ywhsyh}hparbarmyl

N- [ car boXVyelede j,,ksyl ke {\gl{ogyﬂrﬁ kydipsdnaanoyl

N- [ car box I-4Q) al X 2-30) al kyl carbam) | VWO
96} 10022 % e(l: roary?srl&/ h]onslr\LL_ gEHZYI anJ<QEI¥ZC§Y , ) y ] >|;CT/ GB95/ 02285

-9 4?5 [ l(a’hd4ﬁiéi:|ekﬂxsﬂarllﬁkﬁ&¥bax(yl aﬁsakkuldn]ggaf ltﬁkm)ﬂéteroaryl roup in a
P TAR T bt D S A R T R AL T N

(1

{ E 1- 4C) aionosyeddr Umﬁpke(x:b'-m@tfgl kordaihing Lp4€® 3l heveroatoms selected from
(239 2 ket olthn BRI L)

N (1- 4C) al30g |wrsawld(a@t}aﬁyeroarﬂmpnqw. phenylthio,

1-4C) a|dky|phéﬁ ﬁtr(fl ea Kédlphor@)lr r@%d&bﬂrﬁgﬁbcﬁﬁab@m&‘zﬁ%ﬁéq al kyl,
B: Bg; :312: 2 'tw?*a‘%g u(\ ,4 %ﬁr@fy s%;?holnggca}:reng}r']i/ &enzo f su%stituent
4- ( ﬁ- 4C|) aldpgiqmqidyaliems 1t wircarsubsyituedrsi Gpdedyed, from the group consisting
N-

N [phenyl JE1akenty i tkflebiasrivt, (reCialiyL, (st akoy bydioyy
(1-40) al kcmym(,1£4€?G4ﬂ(y¢am0)ﬂhen%4ﬂ()ilmyaat@myl, and wherein any

het er OCyC|§-Q1chqldli?kﬂflca§ﬁérﬁy§Utif&&#?'ih@&"lkﬂ&'rbhéﬁar €1-4C)alkylamino,
di-(1-4C)alkylamino, (2-4C)alkanoylamino and tetrazolyl;

N-
N-
N-

or a pharmaceutically-acceptable salt thereof.

Suitable values for the generic terms referred to above
include those set out below.

Vhen m is 2, each R is independently selected from hydrogen,
amino, halogeno, cyano, (1-4C)alkyl and (1-4C)alkoxy.

A suitable value for Rl_hhen it is a halogeno groﬁp, for a
halogeno substituent in Hl, Hz
is, for example, fluoro, chloro, bromo or iodo.

A suitable value for R1 vhen it is a (1-4C)alkyl group, for a
(1-4C)alkyl substituent in'Hl, Hz 3 or for a (1-4C)alkyl
substituent in Q is, for example, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl or tert-butyl.

A suitable value for R1 vhen it is a (1-4C)alkoxy group, for
a (1-4C)alkoxy substituent in ul, y? 3 or for a (1-4C)alkoxy

substituent in Q is, for example, methoxy, ethoxy, propoxy, isopropoxy

or-H3 or for a halogeno substituent in Q

.or M

or M

or butoxy.

;. This Sheet Has Been RTlaced
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1 or 2 substituents selected fromthe group consisting of (1-4C)alkyl,

(1-4Q) al k oxy, (1-4C)al koxycarbonyl, carbanoyl,
N (1-40 a%?ﬂﬁﬁ%ﬁmyl and N, N-di - (1-4C) al kyl car banoyl , anﬁc@(ﬁﬁ?@%ny

phenyl or phenylene group in Merr] optionally bears 1 or 2 substituents
selected fromthe group consisting of.hgl ageno, trifluoronethyl,

(1-4C) al kyl and (1-4C)al koxy; Merr] is adirect link to X, or Merr] is
a group of the for

| a, ~ 6 .
Llerr]- (NRlerr])] eﬁjf&tabﬂﬁ e Re &oft B R iy is (L-40)at e dsor
( 1; ﬁCl) al kyfqrb @xalrﬁbr,rn}xemdl, Rfvhyi | nlrogyst,'héswmpyia-bu@gl_m_) ;agiﬁbhey&z
me enecar bon r ene, (AL PUDL OL
(2-3?C/:) al kyl gne éro&psﬁﬁﬁﬁgﬁa %%gdgtgqgeﬁ% 3?%%?8‘?505%%5?8?&&%%]
form ng a B- tggevharendeedand By tageshen oy bRRSrand R'| gogerher is, for = = -
(1-40Q al k%gﬁ?&\f/ﬁgﬁ@%h Ol g&ﬁ‘e‘,lltgtnfgt}i leneCaf NQRYAndthyBéned! kyl ene or

phenyl ene, s . 1s,1, may al so_be g' - 3C) al kyl eng-car bpnyl, and
wherein 1 or 2 net RyPif@dle sigpue iornt ( 4-BEladkviene BROUE PR gthich Bedafihen
Rl err] andbéldnkeéd tora Meehylenangrdupewithiarke | Rikeay betliaked Ity Hears a

spé_lb_}stdstgg/eo leneV\grg% %99!?1%1 L2, Rs may be linked to a me_er;y_lene §§P'é%twéﬁhjﬂ' om

t he group Eongi &? imay b liakdsory, a methdenkkgroppavitbiy|L” isarfioznexample,

N-(1-4Q)al &ﬂy‘i@ﬁ?%@ﬂ"me%}\fe‘%: (1-4QC) al kyl car banoyl , _

pyrrolidin-1-yl car bony’] , . prperidinocay bopyl, gorpholinocarbonyl,

pi perazi n- 1-yl car mwut,abﬁe velue)far ik [ plpedtaki iheny it dishbinfC)alkylene
is, for example, methylene, ethylene, trimethylene or tetramethylene;
vhen it is (3-6C)cycloalkane-1,2-diyl is, for example,
cyclopropane-1,2-diyl, cyclobutane-1,2-diyl, cyclopentane-1,2-diyl or
cyclohexane-l,z-diyl; wvhen it is (1~3C)alkylene-carbonyl is, for
example methylenecarbonyl, ethylenecarbonyl or trimethylenecarbonyl;
and vhen it is phenylene is, for example, 1,3~ or 1,é4-phenylene.

A suitable value for L2 and L3 wvhen it is . -
carbonyl-(1-3C)alkylene is, for example, carbonylmethylene,
carbonylethylene or carbonyltrimethylene. |

Suitable values for the substituents vhich may be present

vithin Hl, H2 or H3

include, for example:-~
for (1-4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl,
- propoxycarbonyl and '

tert-butoxycarbonyl;

for N-(1-4C)alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl

and N-propylcarbamoyl;

for N,N-di-[(1-4C)alkyl]- . ' o

carbamoyl: ' _!_l_,_rl-dimethyléarbamoyl,
N-ethyl-N-methylcarbamoyl and
N,N-diethylcarbamoyl;

for 4-(1-4C)alkylpiperazin-1- . o

ylcarbonyl: ' 4-methylpiperazin-l-ylcarbonyl and

' 4-ethylpiperazin-l-ylcarbonyl;

This Sheet Has Been Reilird
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N- phenyl car banoyl, N-(1-4C)al kyl - N-phenyl car banoyl ,

N- [ phenyl o ( 1- | kyl ] car bansyl, N-(1-4C)al kyl-N [phenyl-(1-3C) al kyl]-
car banoy! V&%ﬁl al kyl , carboxy- (1-4C)al kyl, &’CT’GQ”"’H%S
(1-4C) al koxycar bonyl - (1-4C) al kyl, carbanoyl - (1-4C) al kyl ,

N- (1-4C) al kyl car banoyl - (1-4C) al kyl, 13

N, N-di - (1- 4C) al kyl car banoyl - (1-4C) al kyl*” ~ _
pyrrolidin-1-yl carbonyl -(1-4C)al kyl, piperidinocarbonyl-(1-4C)al kyl,
mor phol i nofexr Biobi+4C)allydral kyl , pi perazi n-1-yl carbonyl - (1-4C)al kyl,

4- (1-4C) al fsydHl LisehsY! carbonyl - (144 Vi,
N- phenyl ca#b%l%t&)lglﬁgﬁ?go ) al kyl , 1—"-4@&13& ﬁ phenylcarbamoyl and

N- [ phenyl - (1- 3C) al kyl ] car banoy! - ( 1- 4C) &-r{ay1-Nyrheaxicarbamayia| ky| |
(1-4C) al kogyr @l{ﬂg\@hkyﬂ-wmhgmpnyl -(1-4Qal kyl, and wherein any
Su

het er ocyclic .qro In said stituent optionally bears, 1 or 2
subst i tuenf%rbgé‘?@g‘t ed fromthe group c&ﬁg?%ztyﬁﬁﬁr%f’meﬁﬁﬁe) al kyl ,
(1-4C) al koxy, carboxy, (1-4C)al koxycar INeplyénethpldazbamoyl;

N-(1-4C) al ar pe vAnd_ N, N-di - (1- 4C) al kyl carbanoyl, and wherein any
phenyl or g#eﬁyaﬁgﬁaewx*(ﬂpgi n Merr] optionally bears 1 or 2 substituents

‘sel ect ed f iphenvhe(lgd6lalkyblaarbamand:of Mabenpydol-methyXkcanbamoydtand

(1-4C) al kyl and (1-40C)al koxy; Xis L. ] |.ophonyl ,

car bonyl , ﬁ;lr bon%é(%x , _._carbonyl am no, %‘I@{ tﬂqﬁhﬁﬁﬂggr%ﬁwgﬁ’no,

sul phonyl ak¢hd-[ HgY'éﬁe?c)a(IEYMC) al kyl met hyl ene or

di - (1-40 al;xgﬂlaﬁejlgyl ene, orl, \r/]\/nenI T[ er Iy_}(i&,y@fb,ajlradhy]ljﬁ;gfﬁahoyg @,ﬁdi rfact i nk
to X, X may al so be am nosul phonyl or rhonyl ; n | s; phenyl,
napht hyl , phenyl - (1-4C) al kyl , phenyl -(%ﬁ%}q‘éfﬁﬁ‘@éﬁ?l’ﬁﬁﬁ%’f@?@f’z‘- 40) al kynyl ,
(5-7C) cycl baxt Ny{1-6C)alkydt¥+ [hydrdiye noi ety containing up to 4 heteroatons
sel ected ffl i . I sting of 040 en. and Q
optional | y[%re@a(:?gﬁfy,glg&%raﬁ%‘_h%SUbst [ tuen#sk%ﬁggékgggwgwgt‘%e}gﬁ:%%g% nlsi sting
of hydroxy, amino, hal ogeno, cyano, t@pd|NrdPomsraxyethyl-Noethydrboxy,
carbamoyl, fornyl, form nidoyl, fornohygsmeytpyl, (1-4C)al koxycarbonyl,

(1-4Q)al KYhge M- (1-4C)alkoxy-(2-3C)alkyl}- |

carbamoyl: ' - N-(2-methoxyethyl)carbamoyl and
N-(2-ethoxyethyl)carbamoyl;

for N-(1-4C)alkyl-N-[(1~4C)- _

alkoxy-(2-3C)alkyl}carbamoyl: N-(2-methoxyethyl)-N-methylcarbamoyl |

S and N-(2-ethoxyethyl)-N-ethyl-

carbamoyl;

for N-{carboxy-(1-3C)alkyl]-

carbamoyl: . C N-(carboxymethyl)carbamoyl,
N-(1-carboxyethyl)carbamoyl and
N-{(2-carboxyethyl)carbamoyl;

for gf(I-AC)alkyl-g?[carboxy- _

(1-3C)alkyl)carbamoyl: N-(carboxymethyl)-N-methylcarbamoyl,

' ' - ' - N-(1~carboxyethyl)-N-methylcarbamoyl
and N-(2-carboxyethyl)-N-methyl-
carbamoyl;

for N-{carboxy-(1-3C)alkyl]- .
N-[hydroxy-(2-3C)alkyl]carbamoyl:
SRR - N-(carboxymethyl)-N-(2-hydroxyethyl)-
carbamoyl;



- 11 - (1-4Qal koxy, N-(1-4C) al kyl carbanmoyl, N;-di-(I-4C)al kyl car banoyl
(1-4C) al ky ) di - (1-40C) al kyl am no, (2-4C)al kanoyl am no,
(2-4C3a|kéh@?kaa?5-4c3alkanoinidoyl, (2-4C3a|kanohydroxinDyPFTﬁﬂ@ﬂVF?s

het eroaryl, phenoxy, phenylthio, phenyl sul phinyl, phenyl sul phonyl,

het er oaryl oxy, heteroarylthio, heteroar¥£sulphinyl, het er oar yl sul phonyl ,
benzyl and benzoyl, and wherein said Ret&roaryl substituent or the
heteroaryl group in a heteroaryl-containing substituent conprises a 5- or
6- menber ed fownddgerbaxy-ibt3€)ebitylll-ri ng containing up to 3 heteroatons

sel ected fn J (£apsisihng of nitrogen, oxygen and sul phur, and
wherein saggmtﬁgﬁ)ggaﬁgtgfggiiﬁéa henoxy, phenylthio, phenyl sul phinyl,
phenyl sul pl¥8RBamoyhket er oar yl oxy,. het er odylcarbexymetistl riatdrmethosyerhyl) -

het er oaryl sul phonyl, .benzyl or benzoyl gitpsméyijent optionally bears 1 or 2

substi t uent lecte om.t he group consisting of hal ogeno,
trifl uororr\f?’ﬁﬁ,[%?l@‘ﬂé#g‘?’ﬁ??&%”%z@ al koxy, hydroxy, amino, carboxy,
& arl\ngnDzlll’ Afg:ia?fl}aqu@zbaybaro?mnzlll, 425 ( : . ?(&hﬂy&m_&mﬁethyl)Tarb_amoyl,

, i-(1- al kyl car bamoyl , - al Ky L (1 m_naq,
(2-4C) al kanoyl am no and tetrazol yl; o¢%EE@%QF%§%%%?ﬁ§%$#$¥H%%E$X bl e salt
t her eof . ' _ .- N=-(1-methoxycarbonylethyl)carbamoyl

and

N-(2-methoxycarbonylethyl)carbamoyl;
for N-(1-4C)alkyl-- '
N-[(1-4C)alkoxycarbonyl-
(1-3C)alkyl]carbamoyl: N-(methoxycarbonylmethyl)-
' N-methylcarbamoyl;
for N-[(1-4C)alkoxycarbonyl-
(1-3C)alkyl]-N-{hydroxy- .
(2-3C)alkyl]carbamoyl: g-(z-hydtoxyethyl)-g-
' : (methoxycarbonylmethyl)carbamoyl;
for N-[(1-4C)alkoxycarbonyl- -
(1-3C)alkyl)-N-[(1-4C)alkoxy-

(2-3C)alkyl]carbamoyl: - N-(methoxycarbonylmethyl)-N-
' : _(2-methoxyethyl)carbamoyl;
for (1-4C)alkyl: _ methyl, ethyl, propyl, isopropyl and
butyl; .
for carboxy-(1l-4C)alkyl: - carboxymethyl, l-carboxyethyl,

_ 2-carboxyethyl and 3-carboxypropyl;
for (1-4C)alkoxycarbonyl- - )
(1-4C)alkyl: methoxycarbonylmethyl,

: : ' ethokycarbonylmethyl, tert-butoxy-
carbonylmethyl, 1l-methoxycarbonyl-
ethyl, l-ethoxycarbonylethyl,
2-methoxycarbonylethyl,
2-ethoxycarbonylethyl,
3-methoxycarbonylpropyl and
3-ethoxycarbonylpropyl;



out bel 0wy, 96110927
from hydrogen, am no,

A suitable value for

hal ogeno,

each Rerr] is independ lLected
(1-40) al kyl and ( 1%@%’2@&0

i s a hal ogeno group,

for a hal ogeno

substituent in Merr] or Merr] or for,_a hal ogeno substituent in Qis,
exanpl e, fluoro, chloro, brono or iodo~ ~ A sui tabl e val ue for
Rlerr] when it is a (1-4Calkyl group, for a (1-4C alkyl substituent in
Merr], Mfer carbamaylef144Coalkydr a ( 1- 4@rbimoyllmetiydt, i tcanbamoybetByls, for
exanple, nmethyl, ethyl, propyl, isoDrQﬁX%rb£¢%¥@ hS tyl, sec-butyl or
tert-butyl. - A suitable value tor eﬁ?f en it is a

(1-4C) al koxy group, for a

pr opoxy, kfgﬁ529ﬁﬁx or but oxy.

for N,N-di-[(1-4C)alkyl]-
carbamoyl-(1-4C)alkyl:

for pyrrolidin-1-yl-
carbonyl-(1-4C)alkyl:

for piperidinocarbonyl-
(1-4C)alkyl:

for ‘morpholinocarbonyl-
(1-4C)alkyl:

(1-40) al ko

met hoxy, et hoxy,

N-methylcarbamoylmethyl,
N-ethylcarbamoylmethyl,
N-propylcarbamoylmethyl,
1-(N-methylcarbamoyl)ethyl,
1-(N-ethylcarbamoyl)ethyl,
2-(N-methylcarbamoyl)ethyl,
2-(N-ethylcarbamoyl)ethyl aﬁd
3-(N-methylcarbamoyl)propyl;

N,N-dimethylcarbamoylmethyl,
N-ethyl-N-methylcarbamoylmethyl,
N,N-diethylcarbamoylmethyl,
1-(N,N-dimethylcarbamoyl)ethyl,
1-(N,N-diethylcarbamoyl)ethyl,
2-(N,N-dimethylcarbamoyl)ethyl,
2-(N,N-diethylcarbamoyl)ethyl and
3-(N,N-dimethylcarbamoyl)propyl;

" pyrrolidin-1l-ylcarbonylmethyl,
- 1-(pyrrolidin-l-ylcarbonyl)ethyl and
- 2=(pyrrolidin-l-ylcarbonyl)ethyl;

piperidinocarbonylmethyl,
1-{piperidinocarbonyl)ethyl and
2-(piperidinocarbonyl)ethyl;

morpholinocatbomylmethyl,
1-(morpholinocarbonyl)ethyl and

-2-(morpholinocarbonyl)ethyl;

Sui tabl e values for the generic terns referred to above include those set
Wen mis 2,
cyano,
Rlerr] when it

for

3y CAThAIOVIREORYLi n Merr] or Merr] or
for a (1-46pd-koxac)albflicatbaidyiin Qis, for exanple,



- 12 - A suitable value for Rerr], Rrerr] or R[err] mhen it is
(1-40 al ky*vo%ms gr exanpl e, nethyl, ethyl, propyl, i soprop but or
sec- butyl . A suitable value for a (1-4C)al kyl ene d by
Rlerr] and Rlerr] together, by R err] and R err] together or by R[err] and
Rlerr] together is, for exanple, nethyl ?F et hyl ene, trinethyl ene or

t et ranet hyl ene. A suitable value for a (2-3C)al kyl ene group by
which RA may be |inked to a nmethylene group within L[err], R err] may be
linked to £9FePHRArAEAYrEBp within L2 or R6 may be linked to a nethyl ene
group wit higarbbsyu-k1:4C)allRy1:exanpl e, et Eﬁa&ew&-&um&:ﬁy RRvl,

A suitable value for L[err], L[err] or [errk en_it 1-4C alkylene IS,
for exanple, nethylene, ethylene, trimeth{R@REIZHR- tléflrcéﬁ?ﬁ’ﬁfﬂ

suitable value for L2 or L[err] when |t2+@n®8r£n’i)aeyq&laakkwye)agh}1ghyl i s,
for exanmpl e,.Cycl;0 cycl obut ane-1, 2-diyl,

cycl opent a(ralfe 15(2(1 %fﬂi?f%ig}j?%ixane 1, 2-diyl; Wnen it is -

(1-30)al kylleﬁbci,!@?ﬂbblw(ll p€)alkpl: exanpl eéﬂmhylmcwzmhwlcaebwlmaﬁmr, bonyI
or trinethyl enecarbonyl; and when it is b

1, 4- phenyl ene. A suitable (‘/a u Y#f‘d}?a %rr1 91:: Sﬁmger ’j: y\kﬁen It
i s carbonyl -(1-3C) al kyl ene is, for exanpt-me ﬂ@h%%%hﬂ'@ﬁ%arbm}’ )-

car bonyl et hyl ene or carbonyl tri nmet hyl eng;hyl and 2-(4-ethPlpipebimingl ues for

the substituents which may be present g g/rl? err]2 or Merr]
include, for exanple:- f or (1-40) alﬁﬁ?ﬁ apsd

met hoxycar fony§-phebylwaybawdydry| ,

pr opoxycar
tert-but ox;t}car(tj)ony?l for N (1-4C) al kyl c-arpr})'e%lﬁarbamylmethyli %‘% ﬁyl car banoyl ,

H- et hyl car banoyl and- (N-phenylcarbamoyl)ethyl-
N-propyl cagamyphenyl-(1-3C)alkyl]- _ _
carbamoyl-(1-4C)alkyl: - - N-benzylcarbamoylmethyl,

N-phenethylcarbamoylmethyl and
2-(N-benzylcarbamoyl)ethyl;
for hydroxy-(1-4C)alkyl: ' hydroxymethyl, l-hydroxyethyl,
: o _ 2~hydroxyethyl and 3-hydroxypropyl;
for (1-4C)alkoxy-(1-4C)alkyl:. methoxymethyl, ethoxymethyl,
' l-methoxymethyl, 2-methoxyethyl,
2-ethoxyethy1 and 3-methoxypropyl;
. . : and
for phenyl-(1-4C)alkyl: benzyl, phenethyl and 3-phenylpropyl.
- Suitable values. for substituents which may be present on a.

heterocyclic group within a substituent which may be present within _Hz

or H3 include, for example:-
for (1-4C)alkyl: . ' - methyl, ethyl, propyl and isopropyl;
for -(1-4C)alkoxy: ' methoxy, ethqu and propoxy;

for. (1-4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl,
| . propoxycarbonyl and
tert-butoxycarbonyl;
for N-(1-4C)alkylcarbamoyl: N-methylcarbamoyl and
N-ethylcarbamoyl; and



for N Ndi-[(l-4C) al kyl]- carbanoyl:

N, N- di me anoyl ,
N- et hyl - Mﬂ carbam)yl and PCT/GBIIN2285

N, N- di et hyl car banoyl ; for 4-(1- 4C)a|ky|p|pera2|n 1- ylcarbonyl:
4-nethy|piperazin-l-ylcarbonyl and . 17 - .
4-ethy|piperazin-l-ylcarbonyl' WD 96/ 10022

PCT/ GB95/ Q22 5 - 13 - for

N-( 1- 4C) af R M-S hed) Pl s oy |«

N- net hyl - bhgHaenyl:car banoyl and N,N-dimethylcarbamoyl,

N- et hyl - N- phenyl car banoyl; for N ph?«”&hy(llﬂ%@tﬁ%{fé'arlbamoy(‘lagn%lmyl

N- benzyl car banoyl and

N- phenet hyl car banmoyl ; . for N-(1-4C)al RyN-diethylsiashamoyli- 3C) al kyl ] car banoy! :
N- benzyl - N- net hyl car banoyl and

N net hyl - N- phenet hyl car bamoyl; for N[ hydroxy-(2-3 &ykkyl carbannyl

N- ( 2- hydr.oxyet hyl )“cé‘?jﬁéhﬁ?l"aé‘ﬁ% for A vhen’it is (1-4C)alkylene is, for

N- ( 3- hy dr examplepexhyliehamthylerdeqr tiimethyichal &;d téh:[ah!dﬂjﬂ)éhe

giﬁ;j?)g ?lzk %;Lfgi;’gt yﬁ) TR be Hg}qlgrstoclz\lé (Ra g yEyay] )Sr%ﬁtfht\{}l:ec% baroy!
carbanoyl; for N[(1-4C)al koxy-(2-3C)al kyl]- carbanoyl:

N- ( 2- met hoxyet hyl ) car banoyl and NRZ_Ll_TIRB
N- ( 2- et hoxyet hyl ) car banoyl ;

the order of the presentation of this group is significant as to the
orientation of attachment of the group. Thus it is the an group which

is attached to the heterocyclic group, for example, when G% and Gz are
each CH, the pyridyl group which bears the substituent Rl. It is also
to be understood that within the NRZ group it is the N atom which is
attached to Ll. Likevwise the.R2 group is attached to the N atom and
not to the L1 group. Similarly in the T1R3 group it is the Tl'group

which is attached to the group A of formula I (or the CO group within

formula I vhen 4 is a direct link) and the R3

7! group and not to the group A of formula I. A similar convention

applies to the attachment of the groups HZ and H3 and to the attachment
of the Tz, T3 and NR6 groups within Hz or H3.
It is further to be understood that when R” and R together

form a methylenecarbonyl group, it is the methylene group thereof which

group is attached to the

2 3

is attached to the nitrogen atom which bears R2 and the'carbonyl group

1 vhich bears R3.

thereof which is attached to the group T

It is further to be understood that when R?-is a
(2-3C)alkylene group such as ethylene and trimethylene which is linked
tg a methylene group which L1 forming a 5- gr 6-membered ring involving
T

pyrrolidine-1,3-diyl, piperidine-1,3-diyl and piperidine-1,4-diyl and a

and R3, a suitable ring so formed when T" is N is, for example,

suitable ring so formed when Tl is CH is, for example,
cyclopentane-1,3-diyl, cyclohexane-1,3-diyl and cyclohexane-1,4-diyl.

Such ring systems are also suitable when, for example, R4 is'linkgd to

5

a methylene group within L2 or R™ is linked to a methylene'group vithin

is Sheet Has Been Replaced
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for N-(1-4C al kyl -N-[(1-4C) - al koxy-(2-3C) al kyll car banoyl :

N-(2-meth N- et hy! car banoyl

and N-(2-e oxyxﬁﬁyl ) - N-et hyl - PCT/GB95/02285
carbanoyl; for N-[carboxy-(1-3C) al kyl]- carbanoyl:

N- (car boxymet hyl ) car banoyl , 18

N- (1- car boxyet hyl ) car banoyl and - - N-

(2-car boxyetzhyl ) car bamoyl ;  for N (1-4C)al kyl - N-[ car boxy-
(1-3C) al kyl§ cardimgogystems such as pykrqlddinerdydedinl, ) piperidiney i chdibplmank,

gl;ld( &I— ?gr géﬁ%gi{}iéigkf ,;\d‘-a‘l!;ii“élrﬁa{l%nﬁi/itable vhen RS is linked to a methylene

car banoyl ; *(carboxy-(1-3Calkyl]- N :
[ hydr oxy- ( 2- 3C) al ka‘JIC%hbad%!Hance of doubt it is stated that a suitable IV

h I h
g;?gg%g{mth )“‘Xbié%/%g{ﬂg)é €l Qlubstztuent which may be present within Hz and

PCT/ GB95/ OzéSEncludes, for example, pyrrolidin-l-yl, piperidlifio; morpidlino,

e e e e I, S
car banoyl ; &Fiéilc}'ﬁﬂ[ ?ll&lithq{lohymb linking Groupyag das bkorogkample,

N- (et hOnyﬁfm&Hkﬁmﬂ- !Hx‘b%h?ﬂ'@ﬂmalkyl such as . N-

(et hoxycarbo | met h carp
N- (1- et hotyk g}?‘lﬁ' b J@rﬁyﬂceabw&whyl and

N- (2- met hoxycar bonyd gubydbleavdlnmoyss Xf oenNit ltsiG) al kyl -
N-(1-4C)alkylcarbonylamino group is, for example, N-methylcarbonylamino
or N-ethylcarbonylamino; when it is ( 1-4C_)a1ky1methylene.is, for
example, ethane-1,1-diyl or propane-1,1-diyl; and when it is

di-(1-4C)alkylmethylene is, for examp;e, propane-2,2-diyl. It is also
to be understood that vhen X is a cérbonyloxy, carbonylamino or
ﬁ-(1-4C)alky1carbonylamino group, it is the carbonyl group therein
which is attached to u3. Likevise when X is a sulphonylamino group it
is the sulphonyl group therein which is attached to H3 vhereas, vhen X
is an aminosulphonyl group, the sulphonyl group therein is attached to
Q. |
A suitable value for Q when it is naphthyl is, for example,
l-naphthyl or 2-naphthyl vhen it is phenyl-(1-4C)alkyl is, for
example, benzyl, phenethyl and 3-pheny1propyl, when it is
phenyl-(2-4C)alkenyl is, for example, styryl, cinnamyl or
3-pheny1prop-2-eny1§'when it is phenyl-(2-4C)alkynyl is, for example,
2-phenylethynyl, 3-phenylprop-2-ynyl and 3-phenylprop-l-ynyl; and when
it is (5-7C)cycioélky1 is, for example, cyclopentyl, cyclohexyl and
cycloheptyl.
A suitable value for Q when it is a heterocyclic moiety

- containing up to 4 hetercatoms selected from the group consisting of
nitrogen, oxygen gnd sulphur is, for example, a 5- or 6-membered
heterocyclic moiety which'is a single ring or is fused to one or two
benzo rings such as furyl, benzofuranyl, tetrahydrofuryl, chromanyl,
thienyl, benzothienyl, pyridyl, piperidinyl, quinolyl,
1,2,3,4~-tetrahydroquinolinyl, isoquinolyl, '



N-[(1-4C) al koxycar bonyl - (1-3C) al kyl ] car banoyl :-

N- (et hoxy eu3y! met hyl ) -

N- net hyl car bam)y? for N-[(1-4C) al koxycar bonyl - (1 30) al kyf’f“ﬁi"f’%’“’ tr'sz)xy-
(2-3C) al kyl ] car banoyl : : N ( 2- hydr oxyet hyl ) - N-

(met hoxycar bonyl net hyl ) car banmoyl ; for- M[{1-4C) al koxycar bonyl -

" (1-3Qal kyl]-N-[(1-4C) al koxy- (2-3C)al kyllcarbanoyl :

N- (et h
(2: mot hoxyEuh 3??%“5?@%’%# Mogsaqijog}, gypsgioyl, ppessziayl, pycimgingh, o .

propyl , '5W ny&ndqumoxalmyl, qumazolmyl, cinnolinyl, pyrm;y;q for

(Z:azzg(r))t;gxglét bﬂd%ﬂyl indo](.)yl %ﬁﬂl@ﬁ}]}}'gﬁfnmﬁzol I'C% cas{‘)on (1-40) al kyl :
et hoxycarWdyﬁ? ﬁ&t’hﬂ‘f yi( oxaz%.yl benzoxazol f‘ 1so azoE.yl )éhiazolyl

et hoxycar bhan;zbnﬂa}zylyltesﬁtﬁiuk@]}w morpholinyl, &4H-1,4-benzoxazinyl,

g?w;)nyl ma‘{$ t)’/?:%ern ﬂ%é{%r b?n‘yl:’ -triazolyl, 1,2,4-triazolyl, oxadiazolyl,

. 2- met hoxy ciurseanlet nl;dqdzazolyl tetrazolyl, dibenzofuranyl and dibenzothienyl,

2- et hoxycapeRYhft By ate " i i
3- et hoxycar bonyﬁ) an:I acheé! hrough any available position including, for an

3-et hoxyca%%ﬂ%l&#s |sr°up sucly@sgsfoppepample, carbonyl and methylene,
PCT/ GB95/ OQQSEgh an ava:.lable nn:rogen atom and which may bkar -up ‘;QVthree

car banoy| ysl(“i’ts uegﬁ% including a. suli‘:stz.tu\t{nt on Xny avagf‘ab arm | e@ﬁ%gﬁ?ﬁﬂ propyl ;

2- car bano
for N-(1-40) al kyI cSuirmbdy|values for the substituents which may be present

wvithin Q include, for example:- _ _
for (1-4C)alkoxycarbonyl: -~ methoxycarbonyl, ethoxycarbonyl and

S o tert-butoxycarbonyl;
for (1-4C)alkyl: : _ methyl ethyl, propyl and 1sopropy1
for (1-4C)alkoxy: methoxy, ethoxy, propoxy and
isopropoxy;
for N-(1-4C)alkylcarbamoyl: . N-methylcarbamoyl and
_ - - N-ethylcarbamoyl;
for N,N-di-(1-4C)alkyl- o
carbamoyl: . g,yfdimethylcarbamoil and
N,N-diethylcarbamoyl;
for (1-4C)alkylamino: . - methylamino, ethylamino and
: o propylamino;
for'di-(l-ac)alkylamino:- dimethylamino, N-ethyl-N-methylam;no
~and diethylaminos; .
for (2-4C)alkanoylamino: acetamido, propionamido and
L : _ . butyramido;
for (2-4C)alkanoyl: acetyl, propionyl and butyryl; .
for'(2-4C)alkénoimidoy1= acetimidoyl and propionoimiddyl; and
for (2-4C)alkanohydroximoyl: . acetohydroximoyl and
' propionohydroximoyl.

A suitable value for the heteroaryl substituent or the
heteroaryl group in.a heteroaryl-containing substituent which comp:_'ises



(1-40) al kyl : N- net hyl car banoyl net hyl ,

N- et hyl car“ngmh t hyl,

N- propyl car am)y#?met hyl , . , . PCT/GBISN2285
1- (N- et hyl car banoyl ) et hyl , '

1- (N- et hyl car banoyl ) et hyl - 20 - 2-

(N- et hyl car banoyl ) et hyl

2-(N-ethylc rbarmyl% t hyl. and L L

3- ( N- et hy? (3ér?)’ér§6§} ”eﬁﬁrﬁﬁﬂ",‘m\%"rhﬁl, \!@t'(ﬁrgﬁyﬂ-; Z#y% cRYF3ining up to 3

car banoy! -Kekedé3jrdimkydelected from theNgfougi carisiytiny bLGXyEERS Mitrogen and
mjﬁf giylet wy{@gg%%ﬁgg Ff%@fﬁ%%ﬁ@}" furyl, thienyl, pyr’i‘dy;l, pyrazinyl,

N, N- di reyripidiaybarmpyyidainyl, pyrrolyl, pyrazolyl, oxazolyl, isoxazolyl,

N, I\I‘ dl b ] .'.' : -
NN di ﬁéek{iﬁ%/fl?g.r, ﬁ%h%‘%‘?ﬁ%f ,1,2,3 triazolyl, 1,2,4-triazolyl, oxadiazolyl,
N

N di e&q:y;w,lb%y:%;@ﬂqyplgnghich may be attached through any available

1-(
1-(
2-(
2-(N.N-d art
3- (N, N- di npishwidnaiheitiayhg RheBygh ahPlavl¥1dMlel fidiogey latomar bonyl - (1-4C) al kyl :
pyrrolidin-|-yl carbgs%l th\é{]-,_ _ - _
1-(pyrrolidin-1-yl A b‘%e) macamcally-acceptable salt of an
- (pyrr ol iadiineHetgretyclot erevanive éDthpi jiwentlionoisy [fopyéxanple AGhal Kyl ;

p

(

(

r

(

(

2
2'_ glr nglr P%ﬁggg%}%hﬂ% )Qg*%flf: an gminoheterocyclic derivative of the invention
2- (pi peri cihadk disbewsfiiydenslly; bdsic, nfompkvinplec sarbanid-addities) sdleyrith,

T) Prg(r)lpLg?i%inlI)car (%%’sl g{.mo;gé%inc | oF organic acid, for example hydrochloric,
2
=

] nor pholBYABREECB S [SHERUFAC, Phosphamige/trdfiyoroacetic, citric or maleic

CT/ GB95/ Q@285 In addition a suitable pharmaceutically-accepisble salt of an
aminoheterocyclic derivative of the invention which is sufficiently
acidic is an alkali metal salt, for example a sodium or potassium salt,
an alkaline earth metal salt, for example a calcium or magnesium salt,
an ammonium salt or a salt with an organic base which affords a
physiologically-acceptable cation, for example a salt with methylamine,
dimethylamine, trimethylamine, piperidine, morpholine or
tris-(2-hydroxyethyl)amine.

Particular compounds of the invention include, for example,
aminoheterocyclic derivatives of the formula I or of the formula Ia, or
pharmaceutically-acceptable salts thereof, wherein, unless othervise
stated, each of Gl, Gz, G3, m, Rl, Hl, A, uz, u3, X and Q has any of |

the meanings defined hereinbefore or in this'section-concerning :
particular compounds of the invention:-

(a) each of G, 6% and 63 is CH; -
1

(b) - each of Gl ahd Gz- is CH and G3 is N, or G* is N and each of
G2 and G3 is CH; ' :
(¢) m is 1 and R! is hydrogen;
(d) w is a group of the formula
2_;1.plg3

NR®-L"-T

3

in which R® and R togethef form a (1-4C)alk’y1’ene group, .

THIS SHEET HAS BEEN
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for pi perazi n 1-yl- car bonyI -(1-4C) al kyl :

pi per azi 633 bony! met hyl ,° :
1- (pi perzgl n- 1 y?car bonyl ) et hyI and PCT/GB95/02285

2- (pi perazi n-1-yl carbonyl)ethyl; for 4-(1-4C aI'-"'kyI pi perazin-

1-yl carbonyl - (1-4Q) al kyl :~ 4- wephyl pi perazin-1-yl car bonyl net hyl ,
4-ethy|piperazin 1-yl car bonyl net hyl ,

2-(4-nmeth 1p a ar yl)-

et hyl and s e‘(elt %éﬁﬂ%ieqrn%il %Odi]

yl car bony|Y et$ydl; ot %, N- phenyl car banoyl - (1- 4C) al kyl :

N- phenyl camamutei®tingt Ziﬂlgtl'?ylene roups vithin L} and the ring formed vhen
(N- phenyl cqr b%gogl tw L I -(1- 30 al

car barmyl nked option ?&%Pcé’r'ﬂﬁ u{pfpituent,

N- phenet hylegar bannylimea f&ﬂreﬁﬂdmk to the carbonyl group;
2- (N-benzy ar banmo Lg_ﬁtcmi hé/droxy (1-4C) al kyl :
andﬂg’:

hydroxynet
2- hydr oxydtgl)yl hydrgo‘nyprodpy!he fbunul(al 4C) al koxy (1- 4C) al kyl-:

met hoxynet hyl, et hoxynet hyl,

1- met hoxynet hyI 2- met hoxyet hyl, 2 4 2 .35

2- et hoxyet hyl and 3- met hoxypr opyl §T R ) =L°-T°R , and
- for phenyl-(1-4C)al kyl : benzyl phenet hyl and 3- phenyl propyl .

Sui tabl e vaI for bstai t uent resent on a heterocyclic
group witH® °§u5§ts|¥ i} 1§t Hr%%elspﬁ ﬁ'vmthln Merr] or Merr]

i 'ncl u?je ﬂ‘é’r iemmgan- of (m (d.)—aélk?h,l B?I is hydrogen or (1-4C)allel,hyt ,R‘e{uﬂyl .
propy 2 et hoxy an
pr opoxy; % E?g%‘i:ﬁ%’ fPE égﬁlﬁ% group, o tﬁoxifca 2 3 ﬂﬁ%ﬁxycar bonyl ,

propoxycargb'g\iﬁllwhaﬁd is llnked to a methylene group within L fomxtg. Bui-owycar bonyl ;
for N-(1- ‘bcﬁléﬁﬂ@fle@a:rlhér@b%lvmg R? dMaret Nyhgar banoyl and

N- et hyl car, ham)y(l1 4(f‘a)a kylene,

.and wherem 1 or 2 methylene groups w:.thin I.2 and the rings formed when
R4 and R or Rl' and l'..2 are linked optionally bears a substituent
selected from the group consisting of carboxy? (1-4C)alkoxycarbonyl,
carbamoyl, N-(1-4C)alkylcarbamoyl, N,N-di-(1-4C)alkylcarbamoyl,
pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
piperazin-l-ylcarbonyl, 4-(1-4C)alkylpiperazin-l-ylcarbonyl,
y_-pheriylcarbamoyl, (1-4C)alkyl and phehyl-(l-m)alkyl,

and vherein any heterocyclic group in said substituent optionally bears
1 or 2 (1-4C)alkyl substituents,

and vherein any phenyl group in 12 optionally bears 1 or 2 substituents
selected from the group consisting of halogeno, (1-4C)alkyl and

(1- AC)alkoxy,
(h). H3 is a direct link to X;
(1) w3 is a group of the formula

3 6

L™-(NR7)
6 is hydrogen or (l-4C)alkyl,
is (1~ 4C)alkylene or carbonyl-(1- 3C)a1kylene,

in which s is 1, R
L3
and vherein 1 or 2 methylene groups thhin L3 optionally bears a

-
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- 17 - for N/ Ndi-(1-4C al kyl - carbanoyl : -
N, N-dlneth carbanny

N- et hyl - OFI22, hanoy! and PCT/GBIS/02285
N,N—diethylcarbannyl A suitable value for A when it is
(1-4Qalkylene is, for exanple, nethylene, ethylene, trinethylene and
t et ranet hyl ene. It is to be &hderstood t hat when N[err] Is a

group of the fornula
NR[ err] - L[ esubbtituent |s8leé¢ted frdnh@h@rgiﬁﬁpQfon&bﬁiﬁﬁe&ﬁl‘(ualc)ﬁﬂkﬂ this group

O L S8k k) M B el akgp o of the ordup. Thus it
Whgnt ﬁ Ere :1 ][andmhe@]ﬁm ra}‘zyaphenylaag:louﬁll-i,n H?leom:yomzmy gea:![splvdm chsm:tﬁlé?gfr I '
Slrjoﬁp it is ﬁ‘e‘r‘"ﬁ 5 Jm t{’/\% g@h& ctogsjf{ﬁ gn%epﬁﬁlgrf] &L&l\%’ in[&he R err]

group is at(tlaﬁ‘iéék@iﬁht he N atom and not

() X is thio,. sulphinyl or sulphonyl

(k) X is sulphonyl-

(1) X is carbonyl, carbonyloxy, carbonylamino or
N-(1-4C)alkylcarbonylamino; :

(m) X is sulphonylamino or, vhen T3 is CH and H3 is a direct link
to X, X may also be amlnosulphonyl, ' k

(n) X is methylene, (1- 4C)alkylmethy1ene or

di-(1- AC)alkylmechylene, _

(o) Q is phenyl, naphthyi or phenyl-(l-kC)alEyl vhich optiohally

bears 1, 2 or 3 substituents selected from the group consisting of
hydroxy, halogeno, cyano, trifluoromethyl, (1-4C)alkyl, (1-4C)alkoxy,
phenyl, phenoxy, ﬁhenylthio, phenylsulphinyl, phenylsulphonyl, benzyl
and benzoyl, and whefein the'phenyl substituent or the phenyl group in
a phenyl-eontaining substituent optionally bears 1 or 2 substituents
selected from the grdup consisting of helageno, (1-4C)alkyl and
(1- AC)alkoxy, :
(p) . Q is phenyl which bears a phenyl substituent and optionally
bears 1 or 2 substituents selected from the group consisting of
hydroxy, halogeno, cyano, trifluoromethyl, (1_4C)alkyl and

- (1-4C)alkoxy, and wherein the phehyl substituent'eptionally bears up to
4 substituents selected from ;he'group consisting of halogeno,
trifluoromethyl, cyano, trifluoromethoxy, (1-4C)alkyl and (14bC)a1koxy;
() Q is phenyl-(1-4C)alkyl, phenyl-(2-4C)alkenyl or
phenyl-(2-4C)alkynyl which optionally bears 1, 2 or 3 substituents
selécted from the group consisting of halogena, cyano, trifluoromethyl,
(1-4C)alkyl and (1-4C)alkoxy; |
(r) Q is phenyl-(2-4C)alkenyl which optionally bears 1, 2 or 3
substituents selected from the group consisting of halogeno, cyano,
trifluoromethyl, (1-<4C)alkyl and (1-4C)alkoxy;
(s) Q is phenyl or phenyl-(l-4C)alkyl which bears 1 substituent
selected from the group consisting of heterbafyl,'heteroeryloxy,
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to the L[err] group. Simlarly in the Tferr]R[err] group it is the T[err]
group whi | tached to the group A of formula'l (or t W thin
formul a l\ﬂ;%{gﬁ is a direct link) and the R err] group ﬁ“’%’%@%@’ to the

T[err] group and not to the group A of formula I. A simlar convention
applies to the attachment of the grougs.M2 and M3 and to the attachnent of
the T2, T3 and NR err] groups wi.thin Merr] or Merr]. It is

further to be understood that when R err] . is a (2-3C)alkylene group such as
et hyl ene BREPTORFYERMAGY dietetaaryhsyiohiny apd t”(?tar‘??éﬁ'iif;]é’hexylgr BReFedRi ch L2
form ng athe hetefoaryhharbeditueng dxehé \hieRgrobzydngtolld, imna suitable ring so
pi per1 di nBeeeaREfYcolsatasi sBar T SaprfPears % oL Fpaiee i ng so formed
when T2 i somdidycdic ﬂwetgmammpg @pchiqiaatmeolii &emégda,tomycdedmanémh 3-diyl
oo o888 Wi il fhng CERICIRA, SSLETSRE Sk Syl aED
PCT/ GB95/ beteswaryl or heteroaryl-containimg substitueny optionglly bearss lsex R as
pyrrolidi gghskiguéhvsl seRicRed if#omorhb, grolipytordideiny BE Hadbpéol, 4-diyl are also
sui table ¢ ._el‘rbﬂglr ]ané s(lﬁ_ll’&l%«igo,t‘yc;_ a net hyl ene
(t) Q is phenyl vwhich bears 1 substituent selected from the
group consisting of heteroaryl, heteroaryloxy, heteroarylthio and
heteroarylsulphonyl, wherein the heteroaryl substituent or the
heteroaryl group in a heteroaryl-containing substituent is selected
from the group consisting of thienyl, pyridyl, pyrimidinyl, pyrazolyl,
oxazolyl, thiazoelyl, 1,2,3-triazolyl and 1,2,4-triazolyl, and wherein
said heteroaryl or heteroaryl-containing substituent optionally bears 1
or 2 substituents selected from the group consisting of halogeno and
(1-4C)alkyl; . . :
(u) ' Q is naphthyl which optionally bears 1 or 2 substituents
selected from the group consisting of hydroxy, halogeno, cyano,
trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; '
(v) - Q is a heterocyclic moiety containing up to 2 hetercatoms
selected from the group consisting of benzofuranyl, quinolyl,
tetrahydroquinolyl, isoquinolyl, quinoxalinyl, quinazolinyl,
cinnolinyl, indolyl, benzimidazolyl, indazolyl, benzoxazolyl and
benzothiazolyl, and Q optionally bears 1 or 2 substituents selected
from the group consisting of halogeno, cyano, trifluromethyl,
(1-4C)alkyl and (1-4C)alkoxy; _
(W) Q is a heterocyclic moiety containing up to 2 heteroatoms
selected from the group consisting of benzofuranyl, quinolyl,
tetrahydroquinolyl, isoquinolyl, quinoxalinyl, quinazolinyl,
cinnolinyl, indolyl, benzimidazolyl, indazolyl, benzoxazolyl,
benzothiazolyl, d'ibehzofuranyl and dibenzothienyl, and Q optionally
bears 1 or 2 substituents selected from the group consisting of
halogeno, cyano, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;
(x) - Qis a héterdcyclic moiety containing up to 4 heteroatoms
selected from the group consisting of furyl, thienyl, pyridyl,
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within L[err]. : For the avoi dance of doubt it is stated that a
sui tabl e lic group in a substituent which nay be p I n
Merr] g£k§@@@¥§|ncludes for exanple, pyrrolidin-1-yl, ?g@&#@?ﬁ%hp
nnrphollno pi perazin-1-yl and 4-(1- 4C)a|ky|piperazin-|-y| whet her directly
attached or attached by way of a |inking, gqroup as in, for exanple,
pyrrolidin-1-yl carbonyl - (1- 4C3a|ky| such as
2- (pyrrolidin- Icarbonyl)eth itable value for X when it
is a N (1- ‘Plzf’d‘?‘l@%w&]ar BERALA L rPdf‘g';?Hd’ﬂ“YJsv 1!"64“8 %'p[PE‘*‘a“lYl oxazolyl,
(I\I_lrr?ltc )hy: Ealﬁbamﬁoamﬁahmzdfxlym mbeMMMﬁmmm-tmlyl, i152, 4-tnazol 1, ¥

al kyl ne Qr a et iy
(1202 YLIEAMLENE [oradhBloRAoIRl SecElla0e. hnd dlhiGla By Spate oLl
It is al sosubsticuentdcselassddtiram tieegrotn somsissitg of kadpgenay bypayd,ani no or
N-(1-4C) al bo 110 B b Lok cahnb - el ), Which is
attached tg e r]é‘&ijb?xga g{ Q‘é&l%hi‘rﬁoﬂﬁ} pﬁénap)éhkgio 91‘ g’?"‘.‘“& t he
sul phonyl drgﬁcﬂﬁ@ﬁér—#m%h ang ?&ﬁﬁ'ééh@d‘*ﬂﬁl@’é‘## a'smélr'eas when X is an
am nosul phegy!l gr O@astﬁaese&d&%nﬂ mai@&ypcbmiamg up 8 tzaﬁém\oheo&

A t abl | t ht hy, hth |
ARG A ew TGN . o T
phenelt hyl anraa&ome,nwmznmyl oxhgdlylt ands tpgmy.bl(%néa) a:lpkemduySbea’t@n
exa e, r 0] en

ol 2 b bR pefecto BN MO R EuE ANt OSD s nathgenay 0 5 L
and 3- phen&lﬁncdpllﬂylynyl-"*canl:kOWQrPhewls heSem@yyy c Ipbandayl, plsgnylldlioexarrpl e,

cycl openty e YShaliSiyl, PHipGA G wlhetema.élmgv Pecttobaplayal ve for O

when it is a terocg taini eteroatons sel ect ed
from the ghPekgFoaBHsu Elmglofheﬁpmfgéﬁu R?»ay 8RRy lsang ihenzevd, vharedkanpl e,

? 5- or 6- aﬁéﬂhatefba&yledxmsymdeﬁ:m ehy Hd@éf&hryi g’i‘o&bnﬁi g ring or is fused
0O one or

AR S TR DR AT g TR A TR

1,2,3,4-t cof i eimydqupymildyhy | pyrisixtiny bolpyrrazolyl, oxazolyl and thiazolyl
and wherein said phenyl, phenyl-containing, heteroaryl or
heteroaryl-containing substituent optionally'bearS-l or 2 substituents
selected from the group consisting of halogeno, (1-4C)alkyl and
(1-4C)alkoxy; or .
(2) Qis a héterocyclic moiety containing up to 2 heteroatoms .
selected from the group comsisting of thienyl, pyridyl,-oxazolyl and
thiazolyl, and Q bears a substituent selected from the group consisting
of phenyl, thienyl, pyridyl, pyrimidinyl, oxazolyl and thiazolyl, vhich
substituent optionally bears 1 or 2 substituents selected from the
group consisting of halogeno, (1-4C)alkyl and (1-4C)alkoxy, and Q
optionally bears a further substituent selected from the group
consisting of halogeno and (1-4C)alkyl;
or a-pharmaceutically-acceptable salt thereof.

A préferred compound of the invention is an aminoheterocyclic

derivative of the formula I

wvherein each of Gl, Gz.and G3 is CH, or each of G

1 is N and each of G2 and G3 is CH;

1

! 2nd 6% is CH and 63

is N, or G

m is 1 or 2 and each R™ is independently selected from hydrogen, amino,

fluoro, chloro, bromo, cyano,-methyl, ethyl and methoxy;
H .

1 is a group of the formula
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- 19 - ; t et rahydroi soqui noli nyl, pyrazinyl, piper
pyrinidiﬁ%?%Wﬁggﬁidazinyl, qgui noxal i nyl , qui nazol i nyl, ﬁ%ﬁ%ﬁ%ﬁ*ﬂﬂm
pyrrolyl, pyrrolidinyl, indolyl, indolinyl, infdazolyl benzi m dazol yl ,
pyrazol yl, indazolyl, oxazolyl, benzoxazolyl, isoxazolyl, t hi azol yl,
benzot hi azol yl, isothiazolyl, norpholi yT 4H 1, 4- benzoxazi nyl ,

4H 1, 4- benzoth|a2|nyl 1,2,3-triazolyl , 1,3 4-triazolyl, oxadiazolyl,
furazanyl, thladlazolyl tetrazonNR-d4b§ﬁtofurany| and di benzot hi enyl ,
which may be attached through any avail abl e position including, for an

appropriate royp such for exanple, carbonyl and nethyl ene, through
any avail & I‘@ifc"’ﬂ’ﬁ of®h RatEﬂﬁeﬁh%F \fr/ﬁF’&ﬁ“nﬁ?‘yﬂé&? &0 three substituents
i ncl udi ngL mhsﬁhyuuwbrwttgmyn@,vaha a;t’rl €s IoHt PPN at om ' “Sui table

I T

et hoxycarbora}lld Bn@dre linked optionally bears a substituent selécted- Brumoxkear bonyl ;

for £4 ethyl, propyl and isopropyl; for
(1- 4C) aI E% dﬁykons“tmg of methyl anﬁox et it hoxy, propoxy and

i sopr opox¥: % podinect iligk)ta khe ccewrbmﬂygroup or A fsppethylenssbanoyl and
N- et hyl can%qrgoxlgmuf, f Ehé\l-fq;-m(lja 4C) al kyl - car banoyl :

N, N- di met hyl car banoyl and . _ N,

N- di et hyl car banoyl; for (1-4Q) aI kyl am no met hyl am no,

et hyl am no and ( R“) L -T°R° . propylamno; for

di - (1-4C) al kyl am no: di met hyI am no, N-ethyl-Nnethylam no

and di et hylam no; for (2- 4Qal kanoyl am no: acet am do, _

pr opi ona ;I;]Ghaddr is 0 or 1, is CH or lSL T” is N, but yr ani do; for
(2-40) al k I | »2p VoY fo
(2-40) al kangl¥ hydro en, methyl or :egg%i’ R if’ﬁxgﬂ éprogﬁgﬁgi d (%‘f/ yi, Br Y for

(2- 40) al k%m’oﬁydmmvylfm a methyd FWGF%%%;/I“&%F Ylene or

methylenecarbonyl group, or R° is an ethylene group which is linked to

'a methylene group within p2 forming a 5- or 6-membered ring involving

R4 and Tz, and

L2 is methylene, ethylene, trimethylene, methylenecarbonyl or
phenylene,

and wherein 1 or 2 methylene groups within L2 and the ring formed when
R* and ®°
group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl,

carbamoyl, N-methylcarbamoyl, y,_b{-dimethylcarbamoyl,

are linked optionally bears a substituent selected from the

pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
piperazin-l-ylcarbonyl, 4-methylpiperazin-l-ylcarbonyl, methyl, ethyl,
carboxymethyl, methoxycarbonylmethyl, ethoxycarbonylmethyl,
hydroxymethyl, methoxymethyl and benzyl,

and vherein the pyrrolidin-1 -ylcarboﬁyl piperzdinocarbonyl
morpholinocarbonyl, pipera21n l1-ylcarbonyl or

4-methylpiperazin- l-ylcarbonyl substituent optionally bears a methyl or
ethyl substituent;

w3 3

is a direct link to X, or M” 'is a group of the formula

13- (r®)



propi onohydr oxi moyl . ‘A suitabl e value for the het er oaryl
substi tuen heteroaryl group in a heteroaryl-containi stituent
whi ch conp%rgégjl&iz F@r%%smz

or 6-menbered nonocyclic heteroaryl ring containing up to 3 het eroatoms
sel ected fromthe group consisting of oxygen, nitrogen and sul phur is, for
exanpl e, furyl thienyl, pyri dyI pyrazinyl, pyrimdinyl, pyridazinyl,

pyrrolyl, I X 6y oxazol 3t hi azol yl ,
1,2,3-tri azo a&ftﬁg% g? % ? t :Haz r%%?é‘d?‘ééz& ?A %%Qi?gn?éﬁéﬁlygﬁﬁe tHi ad| azol yl
whi ch may beadlqﬂat@;h@zﬂ?m;ough any avai | abl e position i ncI udi ng through any

available nkt{94Rllo AsMninyl, sulphory1sUtdidBhil PRAFNEGELY se'&#&?f&@t abl e

salt of an an& nohet eroc eritvative e iLnvenfion is exa

an aci d- addP®q $higphen &ﬁphﬁyﬂmh@"&’bcﬁﬂ'@*ﬂér | EY e 20?*"!‘47@18%3& i on
which is SUﬁib&hem&a\ﬁybﬁﬂizﬁhex{ﬂ&l?Wﬂﬁph&ﬂyﬁ@t%ﬁdﬁﬁﬁﬁ@nﬁﬁ' an@Mg h, for

exanpl e, an |r10r rgani c,aci rochloric,
hydr obr oni ¢? gﬂf}'r Eari)ﬁOSgl?ﬁr?cs“bFH’f"}e&ﬁ? osfggﬁec‘fwﬁ?"l & §OUfn| ei ¢ acid.
I n additi oncmﬂetimg)loé Wﬂrbmemimu;alflyemcdmoab!. eébrombj iollo Artyano,

het t tl i di
s on 5l ke PAEIbETSRTIYE plfrdy chtibdy) by Madthoidedinyy, 7 Y 241 €
al kal i ne eaethvxbrevahonw methyl, eklaﬁpl !!edw@zlmduﬁtmmgnem um salt, an

amoni um sapt aobhmalaﬁrwamaecwmmecsatnselee@b@h affords a
physi ol ogi cal | y-acceptabl e cation, for exanple a salt w th nethylam ne,

di met hyl ami ne, tri nét ENTERAF rRFefgrrad memdrﬂfrﬁhmnﬁsnwn is an
tris-(2-hydiminghétetorpelitederivative of the formula I-

wherein each of G1 G2 and G3 is CH, or each of l’s1 a_nd G; is CH and G3

is N, or G1 is N and each of G2 and G3 is CH;

m is 1 or 2 and each R1 is independently selected from hydrogen, amino,

chloro, methyl and ethyl;

Hl is a group of the formula

NRZ L1 T133

2 3

in vhich R® and R
1

L" is ethylene, and
! is cHt or N N
A is a direct link to the carbonyl group or A is methylene;

H2 is a group of the formula

together form an ethylene group,

(r2R*)_-12-1%°

in which r is Q or 1, T® 1s N, T° is N,
R4 .is hydrogen, R 5
group, or R4 is an ethylene group which is linked to a methylene group
within L2 formxng a 5- or 6-membered ring involving R and T , and

L2 is methylene, ethylene or phenylene,

and vherein 1 or 2 methylene groups within L
R* and RS are linked optionally bears a substituent selected from the

group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl,

is hydrogen, or R4 and R5 tegether form an ethylene

2 ahd the ring formed when



Particul ar conpounds of the invention include, for exanple,

am nohet e héy derivatives of the formula | or of the f or
pharnaceu?@%%?+@£%cceptabIe salts thereof, wherein, unless%%ﬁﬁéﬁﬁbggﬁ
stated, each of Gerr], Jerr], Jerr], m Rerr], Merr], A Merr],
Merr], X and Q has, any of the neanings deflned herelnbefore or in this
section concerning particular conpoundézof the invention:- (a) each
of Jerr], Gerr] and Gerr] is CH- (b) each of Jerr] and Jerr] is
CH and g§ ew}'mlsdm-lovlc?{n&pm}l,l piperddthazacboryfl, GRorpholing8ariwngl, (c)
mis 1 and 1 _ 1o

M5 - (a) pip&azhnd fiyﬁ¥£g¥%?gzh meﬁ?ylp1%ﬁggz%§irb%&ﬁﬂrbonyl, meth?% ethyl
(1-40) al kyPEﬁ’leb,e“z¥JF’) M2 is a group of the fornula

(Tl err] R eand Jwhers{reiché -phires1idRb e14ylicarbonyl, piperidinocarbonyl,

morpholinocarbonyl, piperazin-l-ylcarbonyl or

Ais

4-methylpiperazin-i-ylcarbonyl substituent optionally bears a methyl or
ethyl substituent;
w3 is a direct link to X, or H3 is a group of the formula

13- (nR%)

. in which s is 1, R6 is hydrogen and L3 is carbonylmethylene;

- X is sulphonyl; and
Q is phenyl, naphthyl, benzyl, phenethyl, styryl, 2-phenylethynyl,
dibenzofuranyl, biphenylyl, pyridylphenyl or pyridylthienyl, and Q
optionally bears 1 or 2 substituents selected from the group consisting
of fluoro, chloro, bromo, iodo, methyl, ethyl, methoxy and ethoxy;
or a pharmaceutically-acceptable salt thereof.

A further preferred compound of the invention is an

aminoheterocyclic derivative of the formula Ia
vherein each of G and G2 is CH;
mis 1 and R is hydrogen;
Hl is a group of the formula

NR2-1! 1133

in vhich R? and &’
! is methylene or ethylene, and

Tl is CH or N,

and vherein 1 or 2 methylene groups within L

Rz and R3 are linked optionally bears a substituent selected from the

together form an ethylene group,

1 and the ring formed when

group consisting of methyl and ethyl;
A is a direct link to the carbonyl group or A is methylene;
H2 is a group of the formula '

(TZR“)r-LZ-T3RS



in whichr is 1, Tlerr] is CHor N, T[err] is CHor N, R4 is hydrogen or
(1-4Q) al k s hydrogen or (1-4C)alkyl, or R4 and Rfer form
a (1-40 aﬁ??gﬁ(@&group, or R4 is a (2-3C) al kyl ene group V\h*’%ﬁaggﬁ'fﬁﬁed to
‘a nethylene group within L2 forming a 5- or 6-nenbered ring involving
Rlerr] and T[err], and L2 is (1-4C)aL§%éqne, and wherein 1 or 2 nethylene
groups within L2 and the rings forned en R4 and R5 or R4 and L2 are
l'inked optionally bears asubstituent gelected fromthe group consisting of
carboxy, (EmMeyhksxdscds bbnys, Cloardhndyl is N, (1- 4C) al kyl car banoyl ,
N, N-di - (1- 4©) 84 Hplieagdag Methyl Poa eehyidi B | sy h§dvdReny inechy PRE SigasagRAY! |
nDrphollnocarbqpyI,l&hgega2|n-l-ﬁlfarbon |, 4 .
4-(1- 4C) al KPR pEPRSHEF P hyTenensERion, PE & piiuapt Schsisme gFarkyl and
phenyl - (1- Afijet kigl linked vdareethydeye Redey adykid ¢°ofaming n Saidt substituent
optionally Jears or, 2 - yl_sufbstituents, and wherein any phenyl
Mf @%%ber%d xiz}r/xgb:(.rf'vof%aéog AR a%xH

group in 2 I-onal ears ubst it'lents sel ected fromthe group
consi st i ng Lof i$sechplene, (echyl®nel ky|trimethylene) al koxy; (g) = - M is a

(Lorr- (pglrfifpest D o 3 pociflend i uigdls LPulOElh g fopmat ey,
an are linked optionally bears a substituent selected from the
group consisting of carboxy, methoxycarbonyl,  ethoxycarbonyl,
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl,
pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, methyl, ethyl and benzyl,
and vherein the pyrrolidin-l-ylcafbonyl_dt piperidinocarbonyl
substituent optionally bears a methyl or ethyl substituent;

H3 is a direct link to X, or M3 is a group of the formula
13- om®),
6 is hydrogen and L3 is carbonylmethylene or

in wvhich s is 1, R
carbonylethylene;
X is sulphonyl; and .
Q is phenyl, 2-naphthyl or benzyl which optionally bears 1 or 2
substituents selected from the group consisting of fluoro, chloro,
bromo and trifluoromethyl;
or a pharmaceutically-acceptable salt thereof.

A further preferred compound of the invention is an
aminoheterocyclic derivative of the formula I
wherein G3 is CH or N and each of G1 and Gz is CH;
m is 1 and R1 is hydrogen;
Hl is a group of the formula

nr2-11l-rlg3

in vhich R2 and R3.together form an ethylene group,
L1 is methylene or ethylene, and
'1‘1 is CH or N,

and vherein 1 or 2 methylene groups within 1!

and the ring formed wvhen



L[err] is (1-40Q) al kyl ene or carbonyl-(1-3C)al kyl ene, and wherein 1 or 2

nmet hyl en within L[err] optionally bears a

-22- subsg i td&,eig?zsel ected fromthe group consisting of (1- HE)‘.{%;IWPZ,ZSS

hydr oxy- (1-4C) al kyl and phenyl - (1-4C)al kyl, and wherein any phenyl group
in M3 optionally bears 1 or 2 substituegts selected fromthe group

-consisting of hal ogeno, (1- 4C3a|ky| an (1- 4C3a|koxy (i) X is thio,
sul phi nyl sull%hony ¥R51> i s sul phony X is carbonyl,
car bonyl ox%/ apd FoATR Aip sptwalmparm é%k%ﬁt}qnanw@ueq from the X j s

sul phony| agfiodp cunsivding I8 methydHaaddehPljs a direct link to X X .may also

be am nosy phoﬂﬁiﬁ%gﬁénk to the ZalEin r)b.( gioup §HatH %Jeléﬁl Y nyl ene or

-(1-40 a
is a group of the formula

(rPr%) _-12-r’p?
in which r is 1, T2 is CH or N, 'I'3 is N,
r* is hydrogen, methyl or ethyl, Rs is hydrogen, methyl or ethyl, or R‘
and Rs together form a methylene, ethylene or trimethylene group, or R“
is an ethylene group vhich is linked to a methylene group within L2
forming a 5- or 6-membered ring 1nvolv1ng R* and T2 and
L2 is methylene, ethylene or trimethylene,
and vherein 1 or 2 methylene groups within L2 and the ring formed when
r* and R5 are linked optionally bears a substituent selected from the
group consisting of 6xo, carboxy, methoxycarbonyl, ethbxycarbonyl,
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl,
pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
methyl, ethyl and benzyl, and wherein the pyrrolidin-l-ylcarbonyl or
piperidinocarbonyl substituent optionally bears one or two methyl or
ethyl substituents; ' - )

3, 3

M~ is a direct link to X, or M° is a group of the formula

3. eS),

6 3

in which s is 1, R” is hydrogen and L” is carbonylmethylene or
carbonylethylene;

X is sulphonyl; and -

Q is 3- or_a-biphehylyl which optionally bears, in the ring attached to
X, 1 or 2 substituents selected from the group consisting of hydroxy,
fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, ethyl, methoxy
and ethoxy and which optionally bears in the terminal phenyl group up

to 4 substituents selected from the group consisting of fluoro, chloro,
bromo, trifluoromethyl, cyano, trifluoromethoxy, methyl, ethyl,

methoxy and ethoxy; ‘

or a pharmaceutically-acceptable-salt thereof.



(n) Q i s phenyl, naphthyl or phenyl-(1-4C)al kyl which optionally bears
1, 2 or 3 @Wahsd ents selected fromthe group consisting ofg

hal ogeno, cyanoll,obitirl fluoronet hyl, (1-4C) al kyl, (1-4C)al koxy, azgél%
phenoxy, phenylthi o, phenylsulphinyl, phenylsulphonyl, benzyl and benzoyl,
and wherein the phenyl substituent or #i3 phenyl group in a

phenyl - cont ai ni ng substituent. optionally bears 1 or 2 substituents

sel ected fromthe gr,0 ,{lﬁ,l"g ' lokYig

(1- 40 al koxy; 4 Y&iﬁgsﬂ%b%&& ggtf!(s)tgé g)ihg%/ of tst I'tuent and
optionally B%Hﬁ"EeFLeRS’FY@- S%‘f’ivtaﬁ Y# 8 s@leeé?%ﬂf’rﬁm t he group consi sting of
hydr oxy, hatipgrenn, G3cy,am:n obtIN fahuoe"gme&hy;l a;(gﬂ.cgagalchyl and (1-4C) al koxy, .
and wherein_the ph é g éltuent optlonally bears - up to 4 substituents
sel ected frBi% fe 'Hp up % 8%8T%Erhg of hal ogeno, trifluoronmethyl, cyano,
trifluoronefhdsya grbup,G)faItkg'lfoamila( 1-4C) al koxy; (p) Qis
phenyl - (1-4C) al kyl , phenyl - (2-4C) al kenyl or phenyl -(2-4C)al kynyl which
optionally bears 1, 2 or 3 substanﬂnéﬁzelfgted fromthe group consisting
of hal ogeno, cyano, trifluoronethyl NRIA€F®kyl and (1-4C) al koxy; (q)

Q i s phenyl - (2- 4C)a|keny| whi ch optionally bears 1, 2 or 3 substituents
sel ected from %?oup censi sting _of halo gg& ano, trifluoronethyl,

(1- 4C) al kyl 2 1‘( 1c3ud Roxipsegher form ance ﬁﬂ% PUByr phenyl - (1- 4C) al ky|
whi ch bear sL’1 is uhsdhylenor Sthglémy] &idm t he group conS|st|ng of heteroaryl,

het er oar yl o,iay,is CH or N,
and wherein 1 or 2 methylene groups within L1 and the ring formed when
R and R3
group consisting of methyl and ethyl;
A is a direct link to the carbonyl group or A is methylene;
¥2 is a group of the forﬁula

are linked optionally bears a subst:.t.uent selected from the

ety 12170
in vhich r is 1, '1'2 is CH or N, T3
R is hydrogen, methyl or ethyl, R5 is hydrogen, methyl or ethyl, or R4
and R together form a methylene, ethylene or trimethylene group, or R4
is an ethylene group which is linked to a methylene group within 2
forming a 5- or 6-membered ring involving R4 and T2, and
L2 is methylene, ethylene or trimethylene, |
and wherein 1 or 2 methylene groups within L
R* and R’ are linked optionally bears a substituent selected from the
group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbpnyl,
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl,
pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, morphoiindcarbonyl,
methyl, ethyl and benzyl, and wherein the pyrrolidin-1l-ylcarbonyl or
piperidinocarbonyl substituent optionally bears one or two methyl or

is N,

2 and the ring formed when

ethyl substituents;

H3 is a direct link to X, or H3

is a group of the formula

3_ w5



- 23 heteroarylthio, heteroaryl sul phinyl and heteroaryl sul phonyl, wherein
t he het ewp%mm §u-bsti tuent or the heteroaryl group in a CT/GRY5/02285
het er oary -con?aining substituent conprises a 5- or 6-nmenbered nonocyclic
heteroaryl ring containing up to 3 heteroatons selected fromthe group
consisting of nitrogen, oxygen and sujphur, and wherein said heteroaryl or
het eroaryl -contai ni ng substituent optionally bears 1 or 2 substituents
sel ected fromthe groupgeconsisting of hal ogeno, (1-4C)alkyl and
(1- 4C) al RBx¥hichsy is 1, R) is hydeesen apd éﬁ besasbonydmerhyilerf8f sel ected from
the grodprisaipseatiylegeof heteroaryl, heteroaryl oxy, heteroarylthio and
heteroar&lfugggqgéb wherein the heteroaryl substituent or the heteroaryl
group i n*a*héteP 9? ?ﬂgntaining substituent is selected fromthe group
consi st i ngiofbehiynphenguityl dskyryly ot rA-ghenstlethynydzatiich, opriaaglly |
t hi azoly ,35triaz : iy A-3 1i I 0. sai.d heteroaryl
or heter 185?!3/5 -%égintoari %i %ﬁ’%h@ggf%ﬁéﬁ?c%& ?@rﬁhﬁ@ %gg? \gaﬁgf(;gruﬁgs" bstituents
sel ect ed £lvane, t thlagoo iromon Siyend ,ngriflugzaonerbyd, meghyl,- athyla| hethoxyt ) Q
i's napht By eMibgyy optionally bears 1 or 2 substituents selected fromthe
group consi sting of hydroxy, hal ogeno,, cyano, _trifluoronethyl, (1-4C) alkyl
and ( 1- 46F a4 lphagmacepsically-agceptap ﬂeiaéFoé!ﬂﬂeP@ moi ety containing up to 2
het erﬁaéoms sel leaf__e:d_x-{ﬂe@npféf?rlgwummaa:@ﬂ itlae,ﬁ.fvgbeﬂuf)iyralany"l ; qu: nol Iyl :
tetranydrogul,n soqul no uL,noxal | qui nazol 1 nyl, cinnolinyl,
i ndol yi , 3B¥ Fﬁf%"a’??&kﬁ %QFW& ¥¥ﬁ )#,éllﬁﬁﬂwg%oﬁll and benzot hi azolyl, and Q
opt i onal Wpetediar each of G_J' sodb i i€l s sel ected fromthe group consisting of
hal ogeno n todi yl, (1-4C al kyl and (1-4C)al koxy; (V) Q
is a hetgig%ec ?%lﬁniéggggﬁﬁ%éihing up to 2 heteroatons selected fromthe
group coMsiks pngrawp oertnsffaramda | quinol yl, tetrahydroquinol yl,
i soqui nol yl, quinoxalinyl, quinazolinyl, cinnolinyl, indolyl, _
benzi m dazol yl, indazolyl, benzoxgéplnl 1§pnzothiazolyl, di benzof uranyl and
di benzot hienyl, and Q optionally s -3 ®r 2 substituents selected from
the group consisting of hal ogeno, cyano, trifluoronmethyl, (1-4C)alkyl and

(1-4C) al kgxigs h 82 ang R hgerBel Fobh O ShificlR! Slopcontai ning up to 4

het er oat Oprs _
L® is methylene or ethylene, and
! is CH or N, |
and vherein 1 or 2 methylene groups within L1 and the ring formed when
2 3
R® and R

group consisting of methyl and ethyl;

are linked optionally bears a substituent selected from the

A is a direct link to the carbonyl group or A is methylene;
HZ is a group of the formula

(PRt _-L2-1°%°

in vhich r is 1, TZ is CH or N, T3 is N,
R‘ is hydrogen, methyl or ethyl, R5
and R together form an ethylene group, or 34,15 an ethylene group

vhich is linked to a methylene group within 12 forming a 5- or

is hydrogen, methyl or ethyl, or R4

6-membered ring involving r* and Tz, and
L2
and wherein 1 or 2 methylene groups within L

: RA and Rs are linked optionally bears a substituent selected from the
group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl,

is methylene, ethylene or trimethylene,

2 and the ring forﬁed vwhen



selected fromthe group consisting of furyl, thienyl, pyridyl,
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pyrim di nyWOIAR | pyrrolidinyl, inmidazolyl, pyrazolyl, RGTAGBASHRSS
i soxazol yl, thiazolyl, isothiazolyl, 1,2,3-triazolyl, 1,2,4-triazolyl,

oxadlazolyl thladlazolyl and tetrazolyl and Qoptionally bears 1 or 2
substltuents sel ected fromthe group coﬂglsting of hal ogeno, cyano,

car boxy, carbanoyl, (1-4C)al koxycarhonyl, (1-4C)alkyl, (1-4C)alkoxy,
N-(1-4C) al kgdzvbamd;drmymahyzlld‘d,tﬂmby‘l(. 1§,4§_G)iﬁﬁéthy¢exrkhﬂmw]l,; (x) Qis a

h i | &1, i ) | ¢ h
Conel 967 o BB, FYUAEN, YobPsigIEh loRgL PbcRY, PSLEH LSkl 97 0P
oxazol yl arahd Hherednythe ayerodidin-lontdarpomdacs miperidingagehonylients sel ected

from the oreugeORiRREyltn Py 84A9°0 hechit 40 Bbigt sulskrgarahicoxy, pheny!
het er oar yl 3phenox Ehenylsulphonyl

Y. | ny
het er oar yI dky Sr?eldéF@ﬁfr y}P-'Elhl"'G xhét’e%éﬁy?sﬂﬂ"ﬂﬂl‘?ﬁ/ﬁ: ¥aryl sul phonyl ,
benzyl and benzoyl, wherein the heteroaryl substltuent or the heteroaryl
group in a heteroaryl-containing SUbﬁPI? Is selected fromthe group
consisting of thienyl, pyridyl, pyri s pyrazol yl, oxazolyl and
t hi azolyl, and wherein said phenyl, phenyl-containing, heteroaryl or

.heteroaryl 0 ) u u&nf | K| bstituents
sel ected frigx Ql%ﬁ;le ér%ug Elg&ns%s I'ng %* aﬁglallbg)é{ﬁ gﬁ%ﬁ“’%&g%% ?’ga‘%

(1- 4C) al koprbenyleghylene; Qis a heterocyclic noiety containing up to 2
het er oat ong §§|§ﬂbﬁ&,)fll’ ogad he group consisting of thienyl, pyridyl,

oxazolyl aQFis 2-thienyl vhich bears a substituent selected from the group
consisting of phenyl, thienyl, pyridyl and pyrimidinyl and vwherein said
substituents optionally bear 1 or 2 substituents selected from the
group consisting of fluoro, chloro, bromo and methyl;
or a pharmaceutically-acceptable salt thereof.

A further preferred compound of the invention is an
aminoheterocyclic derivative of the'formula I '
wherein G3 1s CH or N and each of G and G is CH;
m is 1 and R is hydrogen, '
ul is a group of the formula
2

ng2-pl.pig3

in vhich Rz and 33
! is methylene or ethylene, and

'1'1 is CH or N,

and vherein 1 or 2 methylene groups within L
r2 and 83 are linked optionally bears a substituent selected from the
group consisting of methyl and ethyl; '

A is a direct link to the carbonyl group or A is methylene°

2

together form an ethylene group,

! 2nd the ring formed vhen

is a group of the formula

'(1224)£-L2—r335

in vhich r is 1, T° is CH or N, T° is N,



thiazolyl, and Q bears a substituent sel ected fromthe group consisting of
phenyl, thienyl .  pyridyl, pyrimdinyl, oxazolyl and thiazolyl, which

subst i tuemo?%\"ﬁ?nal |y bears 1 or 2 substituents sel ected g@fﬁﬁ%”ﬁ?oup
consi sting of hal ogeno, (1-4C)al kyl and (1-4C)al koxy, and Q optionally
bears a further substituent selected frgmthe group consisting of hal ogeno
and (1-4C)al kyl; or a pharnaceuticaITﬁtaEceptable salt thereof.

A preferred4conpound of the invention %s an am noheterocyclic derivative of
the fornmul & Iisﬁmm, eathylobr Gthyl] R"Gigrhydrogeh, Ghethyl o e€hyl,obr adch of
Gerr] and & {od | or err.] Al - of Jerr]
and Jerr] a‘lﬁs m%od%h%f?ﬁgra%%ﬁr%eggc% H ferorf]qizsisi %‘33’5&%%‘% ?lf/b%gel ected

from hydr o§Bieh 4siligked tgos gethyianeograypowirhbirykn§ormegny|5- exhyl and

met hoxy;  bfmmbbréd rangliavslvahgtife sh@rrfyl md VO 96/ 10022
PCT/ GBO5/ 0 o5

NR[ err]-L[ g?r 55 PeEVAeRG o EFY1ene; oF FRinathilens, ﬁnd Rlerr] together form an
et hyl ene gandiwherdinedrdr 2imethplénd gneupsr vithinl Ehepdarie Fimy fprmddswhén or N,
Rer ) andRri§ " a5 [RAkEE DoBitilly esh s suBtdcBht! bfcredl Braal S, O
the groupstipstensisging ofeqarppxsngethaxytarbonyl ¢ eghegycacbonylnk to t he
car bonyl Ot &tHamey1l ,Ay_LxﬁeﬁK?iMb‘ﬁH@jl, N,N-dimethylcarbamoyl,
pyrrolidin-l-ylcarbonyl, piperidinocarbonyl, morpheolinocarbonyl,
methyl, ethyl and benzyl; and wherein the pyrrolidin-l-ylcarbonyl or
piperidinocarbonyl substituent optionally bears a methyl or ethyl
substituent;

H3 is a direct link to X, or H3 is a group of the formula

L3-(NR6)S

in vhich s is 1, R6

is hydrogen and L3 is carbonylmethylene or
carbonylethylene;
X is sulphonyl; and
Q is 3- or 4-biphenylyl which optionally bears in the terminal phenyl
group up to 4 substituents selected from the group consisting of .
fluoro, chloro, bromo, trifluoromethyl, trifluoromethoxy, methyl and
methoxy; '
or a pharmaceutically-acceptable salt thereof.

A further prefefred compound of the invention is an
aminoheterocyclic derivative of the formula I
wherein G3 is CH or N and each of G1 and G2 is CH;
m is 1 and Rl is hydrogen;

Hl-is a group of the formula

we2-tiorig®

2 3

in vwhich R® and R
! is methylene or ethylene, and
1

T" is CH or N,

together form an ethylene group,



M2 is a group of the fornula :

(T[[err] R err &err]- Llerr]-T[err] R err] in whichr is Oor 1, T[err]
is CH or N?O?%%'?f is N Rerr] is hydrogen, nmethyl or et hPCT/GBO3IIS | 5
hydrogen, nmethyl or ethyl, or Rerr] and R5 together form a mnethyl ene,

et hyl ene, trinmethylene or nethyl eneCﬁ‘rE:{)onyl group, or Rerr] is an

et hyl ene group which is linked to a n 4hylene group within L[err] formng
a 5- or 6-nenbered ring involving Rerr] and Tferr], and L[err] is

met hyl ene, aed vherein 1t ox 2emeshydane groups) MothicaLhoand the ripg doyhehehen and

wherein 1 g? 2d"RY e NmIGHMRIoNA L1 Bedrlseh 'ubdbekuehe delagedOEpGl chben R4
and R5 are linked optionally bears a substituent selected fromthe group
consi st i nggb‘?“PoSE%‘}s‘é&?%??;;,m hoAndc aftydny | | et hoxycarbonyl, carbanoyl,
N- et _hxé! caa bﬁgﬁYﬁ:}reNtMﬁirl]chE& fmtecedbﬂbaﬁjlw |grogﬁ))blrrn!isdmélthl§d¥hét3);ar blonyl ,
pi peri di nogar.bony nor i nhoc onyl, piperazin-1-yl-carbonyl,
4- et hyl pi erlézf‘rﬁ?-“yl%zglxgﬁ rf'“a‘iﬂat hyl, ethyl, carboxynethyl,
met hoxycar bonyl met hyl , et hoxycarbonyl net hyl, hydroxymethyl, nethoxymet hyl
and benzyl, and wherein the pyrrq&ﬂﬂ%p;&}y@&kﬁrbonyl, pi peri di nocar bonyl ,
nor phol i nocar bonyl , pi perazin-1-yl'carbdnyl or
4- et hyl pi perazi n-1-yl carbonyl substituent optionally bears a nethyl or
et hyl subsigp et ;¢ iy[p,rrr]z i ch & N@cﬁ lisi, to X, or Merr] is a group of
t he fornul L o L[err]-(NR] er err
WO 96/]1)02@? is hydrogen, methyl or ethyl, R5 is hydrogeJ; meJhyS gﬂ etLJf,[or d‘
PCT/ GB95/ 028 %° together form an ethylene group, or R* is an etfiylene group
vhich is linked to a methylene group within L2 forming a 5~ or
6-membered ring involving R4 and Tz, and
L2 is methylene, ethylene or trimethylene, _
and vherein 1 or 2 methylene groups within L2 and the ring formed when
R4 and RS
group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl,
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl,
pyrrolidin-1l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
methyl, ethyl and benzyl, and wherein the pyrrolidin-l-ylcarbonyl or
piperidinocarbonyl substituent optionally bears a methyl or ethyl
substituent; '

H3 is a direct link to X, or H3 is a group of the formula

are linked optionally bears a substituent selected from the

- ow’),

in vhich s is 1, R6 is hydrogen and-L3 is carbonylmethylene or
carbonylethylene;
X is sulphonyl; and _ _
Q is phenethyl, styryl or 2-phenylethynyl which optionally bears 1, 2
or 3 substituents selected from the group consisting of fluoro, chloro,
bromo, trifluoromethyl, methyl and methoxy;
or a pharmaceutically-acceptable salt therepf.

A further preferred compound of the invention is an
aminoheterocyclic derivative of the formula Ia

vherein each of G1 and Gzlis CH;



in which s is 1, Rerr] is hydrogen and L[err] is carbonyl net hyl ene or
car bony bofloepe; X is thio, sulphinyl, sulphonyl, carb IcpdsRRRRNY! OXY -
or nethylene; and Qis phenyl, naphthyl, benzyl, phenethyl, styryl,
2- phenyl et hynyl, di benzofuranyl, biphenylyl, pyridyl phenyl or
pyridylthienyl, and Q optionally be&s-1, 2 or 3 substituents sel ected
fromthe group consisting of hydroxy, amno, fluoro, chloro, brono, iodo,
cyano, riflyw t Q, carboxy, carbanoyl, nethoxycarbonyl,
et hoxycarrm %);n %&)@ lﬂ%/ hyd%%ﬁrn met hoxy and et hoxy; or a
phar rracel!!tl%salal &t%cef)tféﬁl forgyla t her eof . A further preferred
conpound of the invention is an anlnoheterocycllc derivative of the fornula
| wherein each of G{err] Jerr] $1$ is CH or each of Jerr] and
Jerr] is CHand Jerr] is N, or erlr]' s N and each of Jerr] and -
derr] iia xﬂi:iphrm% and Y t3genher cfoeh 4y ethylene grudppendently sel ected from
hydr ogen laﬁ]g fl&lo rrethyl and ethyl; Merr] is a group of the formul a
NR[ err] - [err?q¥err1 in which Rerr] and Rlerr] together form an
et hyl eneTgrtnuSH tLl{é‘l;r] |s et hyl ene, and T[err] is CHor N, Ais a direct
link to fhes GapPARE 1800YR He AudtonfBlgR¥bsne: Merr] is a group of the

- f |
('(I)'{glrjr?RE’erH)a[ﬁ‘?‘T pfforpulg err]Rerr]  inwhich r is 0 or 1, Tlerr] is
N, T[err] is N, Rlerr] is hydrogen, R[err] i s hydrogen, or Rerr] and

Rlerr] together form an ethylene B Bl err] is an-ethylene group
which is linked to a nethyl ene g‘rTg nMI‘th #L[err] formng a 5- or

6- menbered ring involving R err] and T[err], and L[err] is methyl'ene

et hyl ene;qr, hq_?gnyl gnfz .rings \ngﬁgllﬁ lg (&r 2 methyl ene groups within L[err]
and the rkn 5

is hydrogen, R™ is hydrogen, or R and R’ together form an ethylene
group, and

L2 is ethylene,

and vherein 1 methylene group within L2 optionally bears a substituent
selected from carboxy, ethoxycarbonyl, N-methylcarhamoyl
piperidinocarbonyl and benzyl;

H3 is a direct link to X, or H3

is a group of the formula
- %),

6

in which s is 1, R” is hydrogen and L3 is carbonylmethylene;

X is sulphonyl; and

Q is 2-naphthyl;

or a pharmaceutically-acceptable aqidFaddition salt thereof.
A further preferred tompound of the invention is an

aminoheterocyclic derivative of the formula Ia

. wherein each of 6} and G2 is CH, ! is N and G2 is 'CH, or G1 is CH and
2

G° is N;
m is 1 and Rl is hydrogen;

Hl is a group of the formula

Nr2-pl-rlp3



Rlerr]and R err] are linked optionally bears a substituent selected from
ggflggg;p W&'@Hzng of carboxy, nethoxycarbonyl, ethoxycar bon.}/ltl;lissmzzss WO
PCT/ GB95/ 02285 - 27 -
pyrrolidin-l-ylcarbonyl,_piperidinocarbsg nmor phol i nocar bonyl ,

pi perazi n-1-yl carbonyl, 4-nethyl pi peraz 1 yl carbonyl, nmethyl, ethyl and
benzyl, and mherelg t he gyrrolldln 1-yl car bonyl , plperldinocarbonyl,

nmor phol [ nocar wbigh R”pingeRaztiogether armha@nyéthylene group,

4- et hyl pi Q;I&-hs,l epagig(pnyl substituent optionally bears a methyl or
et hyl substiituent,; err|] is adirect link to X, or Merr] is a group of

the forml & is CH or ~ Llerr]-(NRlerr])[err]
in which s 351, cBEEEE ]lthé -Jayéw&aeb@m ;] ts carbonyl methylene; Xis

sul phonyt ; apht hyl | benzyl phenet hyl , styryl,

2- phenyl et gf a gHP'b‘ﬁﬁ?o¥9fr”‘&E§1 bi phenyl yl, pyridyl phenyl or
pyridylthienyl, and Q optlonally bears or 2 substituents selected from
t he group consi sting of fluoro, h,{.z}{ag ézzggﬁ i odo, nmethyl, ethyl,

met hoxy and et hoxy; or a pharnace& ET eptabl e salt thereof.

A further preferred conpound of the invention is an am noheterocyclic

derivative sof ., m{.oimlaraqs WG] 3n1 ai@h of Gerr] and Jerr] is CH m

is 1 and R%Sr ? I's hydrd g§ er?ﬁ i'S @ groug of the fornula

: is hydrogen, or R* and together form an ethylene
group, and

L2 is ethylene, _
and wherein 1 methylene group within 12 optionally bears a substituent
selected from'caibbxy, ethoxycarbonyl, ﬂ-methylcarbamoyl, |
piperidinocarbonyl, methyl and benzyl; '

M3 is a direct link to X, or H3

is hydrogen,

is a group of the formula
AT U

in which s is 1, R6 is hydrogen and L3 is.carbonylmethyleneg"
X is sulphonyl; and
Q is 2-naphthyl which optionally beats 1 or 2 substituents selected
from the group con51sting of fluoro, chloro, bromo, trifluoromethyl,
methyl, methoxy and ‘ethoxy; '
or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is an
aminoheterocyclic derivative of the formula I
vherein each of Gl,_G2 and G3 is CH;

m is' 1l and R1 is hydrogen;

Hl is a group of the formula

nr2-Ll-riR3
in which RZ and R3 together form an ethylene group,
Ll is ethylene, and

'1‘1 is CH or N;



NR[err]-L[err]-T[err]R err] in which Rerr]- and R err] together form
an et hyl L[err] is-nethylene or ethylene, and _T I.s. CH or
and &ﬂgre|n£€ or 2 nethylene groups within L[err] and ¥ 4#?#&ﬂ%§&Forned

when Rlerr] and Rlerr] are linked optionally bears a substituent selected
fromthe group consisting of rrethyl‘éﬂd‘ethyl Ais adirect .link to the
carbonyl group or Ais nethylene; Merr] is a group of the formula

(T[err] R grig hl éfreke Lisakr o TherdakBosyy broup; WO 96/ 10022

PCT/ GB95/ - 28 - inwhichr is

85
1, T[err]gzgsdlgf’“&l“ﬁ%’iwa is N Rerr] is hydrogen, nethyl or ethyl,
Rl err] is hydrogen, nethyl or ethyl or R[err] and R5 together form an
et hyl ene group, or Rlerr] is an _gﬁﬁmp which is linked to a =
met hyl ene group within L[err] forn1ndra 5-- or 6-nmenbered ring involving
Rlerr] and T[err], and L[err] is_nethylene, ethylene or trinethylene,

and wher ei) vhi€K l-2,_§er hy? qrgeNgg,ﬂuQ% 4 {th n L[err] and the ring formed when
R4 and F{éwg% are |linkeg optionally beaj qybstltuent sel ected fromthe

group con hyprggensafhobsy | Y%ﬁﬁxﬁa?‘b(ﬂ?ﬂ EPBRNPE F95BN3R ethylanganoy| |

N- et hyl cgwdappoadd, N, N-di met hyl car banmoyl , pyrrolldln 1-yl car bonyl
plperldlngb%rbqgﬁh nethyl et hyl and benzyl and wherein the

pyrrolidin- B¥tyl or piperidinocaernyI substituent optionally bears
a nethyl ad @htgﬂinsangthylgaatgroup within L optionally bears a substituent

selected from carboxy, ethoxycarbonyl, N-methylcarbamoyl,
piperidinocarbonyl and benzyl;

3., s 3

M” is a direct link to X, or M~ is a group of the formula

13- %)

in which s is 1, R6 is hydrogen and L3 is carbonylmethylene;
X is sulphonyl; and
Q is 4-biphenylyl which bears in the terminal phenyl group 1 or 2
substituents selected from fluoro, chloro, bromo, trifluoromethyl and
methyl; | |
or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is an
aminoheterocyclic derivative of the formula I
wherein each of Gl, G2 and G3 is CH, G1 is N and each of G
CH, or G3 is N and each of G1 and G2 is CH;

mis 1 and R} is hydrogen;

2 and 63 is

u is a group of the formula

Nr2-1l.71R3
in which R2 and R3 together form an ethylene group, _-
! is ethylene, and '
1

T is CH or N;
A is a direct link to the carbonyl group;
Hz is a group of formula



Merr] is a direct link to X, or Merr] is a group of the fornul a

L[err]-(N r] in which s is 1, Rerr] is hydrogen
carbonylnsuﬁéPéhb%%r car bonyl et hyl ene; X i s sul phonyl; dpéighééﬁ%ﬁ#1
2-napht hyl or benzyl which optionally bears 1 or 2 substltuents selected
fromthe group consisting of fluoro, chlgga, bronp and trifluoronethyl;
or a pharnaceutical |l y-acceptabl e salt thereof. A further

preferred conpound of the |nvent|oqagiaan aqgggheterocyclic derivative of
the formula | wherein Jerr] is CH N mitd™ h of Jerr] and Jerr] is
CH mis | and R err] is hydrogen; Merr] is a group of the formula

NR[err] - L[e%]v'h-gkﬁrzr]:]@[ ?rrT]Z %%'Nnax\M“I‘sh B[Nerr] and Rlerr] together formagnd

et hyl ene groyp, S e | ene “or erne and T[err] is CH or
wherein 1 oR ziswaMSene Ryr mrlerdeselm, nO!L[Rerat}d R3nkpaenbex |fngn fagr ethylehen

WD 96/ 10022 oup, and
PCT/GBQS/02§ - 29 - Rl err] and
Rlerr] are IﬁﬁkEH“GﬁPFonally bears a substituent seélected from the

and vherein 1 methylene group within L° optionally bears a substituent
selected from carboxy, ethoxycarbonyl, N-methylcarbamoyl,
piperidinocarbonyl, methyl and benzyl;

M3 is a direct link to X, or ¥3 is a group of the formula

-om®),

6 is hydrogen and L3 is carbonylmethylene;

in vhich s is 1, R
X is sulphonyl; and
Q is 4-biphenylyl which bears in the terminal phenyl group 1 or 2
substituents selected from fluoro, chloro, bromo, trifluoromethyl and
methyl;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound'of the invention is an
aminoheterocyclic derivative of the formula I
wherein each of Gl, G2 and.G3 is CH;
m is 1 and R} is hydrogen;
Hl is a group of the formula

§r2-rl-rigd

in which Rz and R3
L1 is ethylene, and

T} is CH or N;

A is a direct link to the carbonyl grodp;

H2

together form an ethylene group,

is a group of formula

(r28%)_-12-r°%

in vhich r is 1,-'1'2 is N and T3 is N,



group consisting of methyl and ethyl; A is a direct link to the carbonyl

group Or yhg hylene Merr] is a group of the forml
(T[err]R[errfI}‘{Bgrr] L[err]-Tlerr]Rerr] in whichr is i‘,’“i‘ﬁ@?ﬁ"}”?% CH or
N, T[err] is N, R[err] is hydrogen, methyl or ethyl, R err] is hydrogen,
met hyl or ethyl, Rlerr] and R err]32cgether forma nethyl ene, ethylene
or trinmethyl ene group or Rlerr] is an ethylene group which is linked to a
met hyl ene gr 08 yebin]) it ! hyarbgedt 89 € nd % €5 é%%ﬂ@?%@mrmgtigﬂ‘éﬂév' ng
Rlerr] and T er%L Ll[erTt] Is nethy ene, % ene or tri

and wher ei J nethylene groups within L[err] and the ring forned when
Rlerr] and Rierethybeme,| i nked optionally bears a substituent selected from

the grou 0, carbo zho car onyl ., et hoxycar bonyl ,
car banoy!| IC'lmﬁl-"r'h%t %H’car gg’ﬂ@ﬁflé &R & #@t‘ﬂg‘l 4 Bedrs"a subbtituent
pyrrolidi rseﬂ-emedafwnyh}‘bqueenbdxymbotbdnyN-methylﬂmbmmdar bonyl, nmethyl,
ethyl and g leidlno@ﬁ‘%o)‘r‘?ft %nbetnggl;oyrrol i di n-1-yl carbonyl or

u

pi peri di nogar bonyl sub ent o nally bears one or two nethyl or ethyl
substit uerk sis avidFect Link tai¥.cer Hr h& & group of wecfoimuls a group of the
formul a Ll[err]- (NRerr])[err] in
which s'is 1, Rerr] is hydrogen and3L3 igs carbonyl net hyl ene or

car bonyl et hyl ene; X i s sul phonyl; aﬁd'eﬂﬁQSS- or 4-biphenylyl which
optional ly bears, in the ring attached to X, 1 or 2 substituents selected

tri 11 uor ot T ot ?% SO and S20LF saRBY BSESARTEN opt 1 onal Iy
.bears in théstsélrlhhqm’ll group up-to 4 substltuents selected fromthe
or I()]ylouggg@' 8 gg}grpimv?hwroeu&mw beaP AM8r 3 'subsUULORES Q¥iecttd ¥18n

nﬁe gro Xp con51gélng of)éluoro, chloro, bromo, trifluoromethyl and

methyl; _ _ : _

or a pharmaceutically-acceptable acid-addition salt thereof.

A further preferred compound of the invention is an

aminoheterocyclic derivative of the formula I

wherein each of Gl, G2 and G3 is CH, G1 is N and each of G

CH, or G3 is N and each of G and G2 is CH;

m is 1 and R1 is hydrogen,

2 and G3 is

Hl is a group of the formula

NR2-pLl-7lg3

2

in vhich R® and R3 together form an ethylene group,
1

L® is ethylene, and

! is CH or N;

A is a direct link to the carbonyl group;
Hz is a group of formula |

(r’R%) 1218

in which r is 1, T is N and T° is N,
R is hydrogen, R5 is hydrogen, or R? and Rs_:ogether form an ethylene

group, and



met hoxy and et hoxy; or a pharnmaceutically-acceptable salt thereof. WO
96/ 10022

PCT/ GBO5/ 0Y/Sh34/10022 | _ 30 - PCT/GBISO2285 A
further preferred conpound of the invention i s an am noheterocyclic
derivative of the fornula | wherein Jg ﬂ Is CHor N and each of (err]
and Gerr] is CH mis | and Rerr] is hydrogen; Merr] is a group of the

formul a Nlerr]-Llerr]-T[err]Rerr]

i n which R[’er iF e%‘ﬁ&leﬁ’err] t oget her form.an et hyl ene group, L[err] is
met Ey: ene Ch"ndeﬁlkeﬂeeﬂﬁl ﬁfﬁbleﬁ]begfohglﬁtﬁlthqrz bbtioaaﬂwwbeaﬁ E[ auts%]u&xené:

nmet hyl ene s wi;thin Llerr and t.he ryn err an
Rlerr] ar 4 Fﬁ?éjd fs?ﬂ i“8h ?ﬁyy 5@%??‘?%{%3%%1 &t 'ﬁ%wrﬁgﬁ\gn f romthe group
consi sti ng pdpenitingtarhodykt Imgtbyl And sbeazyll;rect |ink to the carbonyl group

?‘rl'[ errisR[rrgwri]yg'ferr t:??‘} Ferr%&[ogr)riﬁf tﬁgué\ﬁd’ﬁ’rﬁ*g forml.f.a T[err] Is CH or

N, T[err] is N, R[err] is hydrogen, nethyl or ethyl, Rerr] is hydrogen,
met hyl or ethyl, or R err] and R5 togéthgé)forn1a nethylene, et hyl ene or
trimethyl ene group, or R4 is an ethylene gréup which is linked to a

nmet hyl ene group within fcwén ng a 5- or 6- genbered ring involving R4 and T2,
and in which s is 1, R” is hydrogen and L~ is carbonylmethylene-

X is sulphonyl; and
Q is styryl vhich optionally bears 1 or 2 substituénts selected from
the group consxstxng of fluoro, chloro, bromo, tr1fluoromethyl and
methyl;
or a pharmaceutically—acceptable acid-addition salt thereof.
A specific preferred compound of the invention is the

following aminoheterocyclic derivative of the formula I:-
2-(2-naphthalenesulphonamido)-N-{1-piperidinocarbonyl-2-[1- (A-pyridyl)-
piperidin~4 -ylcarbonylamino]ethyl}acetamide, :
1-(2-naphthylsulphonyl)-4-[1- (4-pyridy1)pxperzd1n-4-y1carhonyl]-
piperazine,
2-(2-naphthalenesulphonamido)-N-(1l-piperidinocarbonyl-2-
{2-[1-(6-pyridyl)piperidin-é-yl]acetamido}ethyl)acétamide,

. 2—(2-naphthalenesulphonamido)-H—(l-ﬁiperidinocarbonyl-z-{2-[4-(4-
pyridyl)piperazin-1-yl]acetamido}ethyl)acetamide,
ethyl 2-(2-naphthalenesulphonamido)-3-[1-(4~pyridyl)piperidin-4-
ylcarbonylamino]propionate, '
1-[1-(2-naphthylsulphonyl)piperidin-4-ylcarbonyl]-4~(4~pyridyl)-
piperazine or
2-(2-naphthalenesulphonamido)-N-{1-phenyl-3-[1-(4-pyridyl)piperidin-4-
ylcarbonylamino]prop-2-yl}acetamide;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the invention is the

following aminoheterocyclic derivative of the formula I:-
4-[1-(4-pyridyl)piperidin-4 -ylcarbanyl] -1~ [(E) styrylsulphonyl]-
piperazine,
1-[(E)-4~-chlorostyrylsulphonyl]-4-[1-(4~pyridyl)piperidin-4-~



L[err] i.s methylene, ethylene or trinethylene, -and wherein 1 or 2 nethyl ene
groups w rr] and the ring formed when R err] and er are |inked
optlonallynggﬁbé a substituent selected fromthe group coﬁ&tgﬁkﬁﬁma?soxo
car boxy, methoxycarbonyl, ethoxycarbonyl, carbanoyl, N nethyl carbanoyl,

N, N- di et hyl car banoyl , pyrrolidin-l-yqurbonyl, piperidinocarbonyl,

nmor phol i nocar bonyl , nethyl et hyl and benzyl, and wherein the

pyrrolidin- - hcarg ﬂéF |per|d|nocarbonyl substituent optionally bears
one or two? A%t &ubstituents; Merr] is a direct link to X, or

Merr] | s ar[1E¢t&}mathyﬂseyfyﬁsnﬂﬁhhnyl] -4-[1- (4-pyr1dy1)p1per1d1n-4-

Llerr]- gc{?gm'[yqr Elperazm WO 96/ 10022

PCT/GBQS/O - 31 - in which s is
1, Rerr] 41E(Ehy%hﬂbé@WPS&MIVH§PbPhqnyl]12-ma;h¥iﬁy+rhaﬁhy@!?ﬂéYlmplperidin-4-

car bonyl et a@g&,yllﬁgﬂéagmeohonyl and Qis benzyl, phenethyl, styryl or
2- phenyl et ynyI which optionally bears 1, 2 or 3 substltuents sel ected

fromthe ghttdp Eﬂﬂ?§Y%X¥5HbPQﬁ“Y1¥1ﬁJéitﬂ4‘€H¥iﬂ¥6)Piﬂeéhiin'éy¥§ﬂ§fb°nyl]-'
trifluoronpipexhzinegt hyl, ethyl, net hoxy and et hoxy; or a :
PN COARTE Lo SR R AR o o
| a wher ei npmchdbf-#@rcaabmmmmr&tnmrs 1 and R err] is hydrogen; Merr]
I's a group, gfig) D chPsaBetfry1sulphonyl]-4-[1- (4 pyr1midiny1)p1per1din-4-
ylecarbonyl]piperazine;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the invention is the
following aminoheterocyclic derivative of the formula I:- -
1-(7-chloronaphth-2-ylsulphonyl)-4-{1- (4-pyr1dyl)piper1din-4-
ylcarbonyl]piperazine,
2-ethoxycarbonyl-4-(2-naphthylsulphonyl)-1-[1-(4-pyridyl)piperidin-
4-ylcarbonyl]piperazine or .
1- (2-naphthylsu1phonyl) ~4-[1- (4-pyr1midiny1)p1per1din-4-y1carbony1]-
piperazine;
or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the invention is the
following amincheterocyclic derivative of the formula I:-
1-[(E)=4- fluorostyrylsulphonyl] 4-[1-(4~ pyr1dyl)p1peridin-4-
ylcarbonyl]piperazine,

1-[(E)-4- bromostyrylsulphonyl]-4-[1 (4-pyridyl)plperidin-é-ylcarhonyll-
piperazine or

1-(4’-bromo-4~biphenylylsulphonyl)-4-[1~ (4-pyr1dy1)piperidin-4-
ylcarbonyl]piperazine;

or a pharmaceutically-acceptable acid-addition salt thereof.

A further specific preferred compound of the invention is the
following aminoheterocyclic derivative of the formula I:-

1- ~(6-chloronaphth-2-ylsulphonyl)- 4-[1 (4-pyridyl)piperidin-4-
ylcarbonyl]piperazine,
1-(6-bromonaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4~
ylcarbonyl]piperazine,



NR[err]-L[err]-T[err] R err] in which Rlerr] and Rlerr] together form an
et hyl ene %éggg, L[err] is nmethylene or ethylene, and T[err] is CHor N, and
wherein 1 1012% hyl ene groups within L1 and the ring for RET/GREMN28§Ser 1 |
and R[err] are linked optionally bears a substituent selected fromthe
group consisting of methyl and ethyl;-A2is a direct link to the carbonyl
group or Ais nethylene; Merr] is a group of the fornula

T is CH
N LT err] ChetekER e oA Sl o oY B beastatin- IS L or Ogen,
met hyl or Elmbvnﬁdpﬁpmiﬂerr] together forman ethylene group, or Rerr]
552" YA SRRy 5 b LAY d obe RO C1- eLQyRAAD, L Form N
met hyl ene, P’é’teﬁy‘li’éhé'bl‘catfbméﬂByl’@r#ém%rnd wherein 1 or 2 met hyI ene gr oups

within L[egsls- cm&ohsﬁdhl-wﬁsalmyweamhmﬁlﬂ-qﬂr-la-amxdmked
optlonally bea[ a s L t sel ected fromthe group consisting of
car boxy, ‘i’&\ Bgfﬁ?lr BkWéFb‘b‘?wl WO 96/ 10022 -

PCT/ GB95/ 02-285boxy-4-(6-chloronaphth z-ylsulphonyl)-1-[1_-(4-pyr3&y1—)pipmammyl ,
5 e e o ey b
1- (6-chloronaphth- -ylsulphonyl) 4-[1-(4-pyrimidinyl)piperidin-4-
ylcarbonyl]piperazine, _ : |
4b={1-(2~ aminopyrimxdin-é-yl)piperldin-A-ylcarbonyl] -1~(6~-chloronaphth-
2-ylsulphonyl)piperazine or
1-(6-chloronaphth- 2-ylsulphonyl) ~4-[1- (4-pyr1dazinyl)piperidin-A—
ylcarbonyl]piperazine; _
or a pharmaceutically-acceptable acid-addition salt thereof.
A further specific preferred compound of the invention is the
following aminoheterocyclic derivative of the formula I:-
4-(6~bromonaphth-2-ylsulphonyl)-2-ethoxycarbonyl-1-[1- (4-pyridyl)-
piperidin-4-ylcarbonyl]piperazine,
4~ (6-bromonaphth-2-ylsulphonyl)-2-carboxy-1-[1-(4-pyridyl)piperidin-é4-
ylcarbonyl]piperazine, . |
4-(6- bromonaphth-z-ylsulphonyl)-2-morpholinocarbonyl ~1-[1- (4-pyr1dy1)-
piperidin-4-ylcarbonyl]piperazine,
4-(6-chloronaphth-2-ylsulphonyl)- 2-methoxycarbonyl-1 [1- (4-pyr1dy1)-
piperidin-4-ylcarbonyl]piperazine or
2-carboxy-4-(6-chloronaphth-2-ylsulphonyl)-1-{1-(4-pyridyl)piperidin-4-
ylcarbonyl]piperazine; '
or a pharmaceutically-acceptable salt thereof.

_ An aminoheterocyclic derivative of the formula I or of the
formula Ia, or a pharmaceutically-acceptable salt thereof, may be
prepared by any process known to be applicable to the preparation of
structurally-related compounds. Such procedures are provided as a
further feature of the invention and are illustrated by the following

representative processes in which, unless otherwise stated Gl, Gz, 63,
m, Rl, Hl, A, HZ, H3, X and Q (and any groups defined therein) have any
of the meanings defined hereinbefore, provided that vhen there is an



and wherein the pyrrolidin-1-ylcarbonyl or piperidinocarbonyl substituent
opti onal | rs.a nethyl or ethyl substituent; Merr] is adirect link to
X, or Mﬁ??&foﬁ% group of the fornula PCT/GBIS/0228S
Ll[err]-(NR[err])[err] inwhich s is 1, Rerr] is hydrogen and L[err] is
car bonyl net hyl ene or carbonyl et hyl en_e;43x_i s sul phonyl; and Qis 2-thienyl
whi ch bears a substituent selected fromthe group consisting of phenyl,
thienyl, pyridyl and pyrimdinyl and wherein saidsubgsti juents opt ionally
bear 1 or a¥iRgihatkiiamire, SpRaxyeer CABIAXYHETARPOLM Roonk|sHi nd”oér Ol them,

chloro, braagtsuweROgitRbhyd protected i FBcRvehEDNhY -focEREAR! ﬁmt%ﬁh}hikﬂfr eof .
eterocycliic

A further grq;erred onpound of the inventign is an _am no

derivati v&¥f % ﬁ%m‘?v(f?nﬁeé‘ Fo\)&éfﬁ%b&{c@f‘ﬁ“ﬁ@“é“ﬁ@ﬁ and each of Jerr]
and Jerr] is CH Necessdryasthrging materialbymhyobengbtbimed byistaadgpdoup of the
formul a . . : J - LLer T err in
which R e|p rr j"e“é‘ﬁ%s F%[f_e?ﬁaxflf chhg{n ﬁsetrryf orTnk%ea%‘l\&ﬁa%‘FJgr?eLgrs%]ﬁ%, t%%éirn% i s] |
met hyl ene materdahy| isnédlluataamydepithinsthgHaoeompanying Wkanpdes; 1 or 2 net hyl ene
groups W Gltardabovdlly alobes prodedueestd vhee Nikisttadaind sardmﬁgsgﬁd | nked

opt i onal '?{, bears a Substituent selected fromthe group corisisti met hyl
and et hyl 0¥ RpdyingnpJugre) than the ORdinazyhEill of GlipoTanic jchepisthy| ene;
Merr] is a group of the formula ' '

(Tlerr] R[?Ef]) [errﬂdiLLﬁg‘$LBJJ€%ggJ.%%eéﬁdse cdmpounds of the formula I
vherein 1_42 is a group of the formula | '

2 5

(r?e*) _-12-TR

2 is N and r is 1, the reaction, conveniently in the presence

in which T
of a suitable base, of an acid of the formula II, or a reactive
derivative thereof, with an amine of the formula

4 .2 23,5

#NR*-12-3R%-13

-M7-X-Q

_ A suitable reactive derivative of an acid of the formula II
is, for examplé,'an acyl haiide, for example an acyl chloride formed
by the reaction of the acid and an inorganic acid chloride, for
example thionyl chloride; a mixed anhydride, for exampie an anhydride
formed by the reaction of the acid and a chloroformate such as
isobutyl chlorqformate;,an active éster, for example an ester formed
by the reaction of the acid and a phenol such as pentafluorophenol, an
ester such as pentafluorophenyl trifluoroacetate or an alcohol such as
ﬂ-hydquybenzotriazole or g-hydroxysucciniﬁide; an acyl azide, for
example an azide formed by the reaction of the acid and an azide such
as diphenylphosphoryl azide;'an acyl cyanide, for example a cyanide
formed by the reaction of an acid and a cyanide such as _
diethylphosphoryl cjanidé; or the product of the reaction of the acid
and a carbodiimide such as ﬂ,g’4diéyclohexylcarbodiimidé or '
ﬂ-(3-diﬁethylaminopropyl)-ﬂ’-eth?ltarbodiimide.'



in whichr is 1, Tlerr] is CHor N, T[err] is N; WO 96/ 10022

PCT/ GB95/ 02285 - 33 - 5&@

hydrogen, Y@x%{0023r ethyl, R{err] is hydrogen, methyl or et REW iﬁ"érr]
and Rlerr] together forman ethylene group, or R err] is an ethylene group
which is linked to a nethylene group w #4i-n L[err] formng a 5- or '
6- menbered ring involving Rlerr] and T[err], and L[err] is nethylene

ethylene or trinmeth d; h 0
L[err] and the rin y#%??r%%ti\?\’ﬁ lmgﬁgx{r}'e&tﬁ; cfriTe ‘ydte@ﬁ ﬂfe gﬁée\éﬁ onal |y

I are_
bears a sulis?P’t"tﬁ?lllF Rasecsycdiyasy Jﬁrtﬁ@mv $¥0ap %ﬁﬁ%}lsqq ik nemss Y,
met hoxycar eyl ,cacbbintys adlkoRyde, hpdorad®\dr, théhwoeaémﬁnyls,odim

vor ool noCAFRURTR: araeRy CetiipRed, SORERLEMaR: Rkl GRrqlsRatie,
pyrrolidi n-sjbdylhl:dwbmglldeorpotpsmm birdros iderongdivwuhpdride con popasséml | y bears
a met hyl hrvﬁi-ﬂ*éj ots%SBfédﬁgﬂétal\A# Q:{:?rsk'ﬁxcﬂ Q.é rﬁ?chﬂy'lﬂh )ﬁuﬁ R M err] is

a group of err] rogen and

Llerr] is %ammkﬁwyrbmyliewéw ‘orcardiahiyiamig-ddshiumy faor §awpﬂ4@ny| and Q
is 3- or 4-1kiphanuiyisopbégilaridd, 088 lsr DaaRE1d nahhe.-gtaﬁwnaaahe Jae8)duch T Oup

O e e R, i Bkals, ot o 15 T GIREARY. "9 01 1 Uorer e ore

phar maceut iscainechtaipbpintidise) &riémhy&aﬁ;ne, morpholine or diazabicyclo-
[5.4.0]undec-7-ene. The reaction is also preferably carried out in a
suitable inert solvent or diluent, for example methylene chloride,
chloroform, carbon tetrachloride, tetrahydrofuran,
1,2-dimethoxyethane, ﬂ,g—dimethylfOrmamide, N,N-dimethylacetamide,
N-methylpyrrolidin-2-one, dimethylsulphoxidé or acetone, and at a
temperature in the range, for example, ;780 to ;SOOC, conveniently at
or near ambient temperature. |

A suitable protecting group for an amino or alkylamino group

is, for example, an acyl group, for example an alkanoyl group such as
acetyl, an alkoxycarbonyi group, for example a methoxycarbonyl,
ethoxycarbonyl or tert-butoxycarbonyl group, an arylmethoxycarbonyl
group, for example benzyloxycarbohyl, 6: an afoyl group, for example
benzoyl. The deprotection'conditions for the above proteéting groups
necessarily vary with the choicé bf protecting group. Thus, for
example, an acyl group such as an alkanoyl or alkoxycarbonyl group or
an aroyl group may be removed for example, by_hYdrolysis vith a
suitable base such as an alkali Metal hydroxide,'fot example lithium
or sodium hydroxide. Alternatively an acyl group such as a
tert-butoxycarbonyl group méy be rgmoved, for ekample, by treatment
witﬁ a suitable acid such as hydrochloric,_sulphuric or phoéphoric
acid or tfifluoroacetic acid and an arylmethpxycarbonyl gfoup such as
a benzyloxycarbonyl group may be rémoved, for example, by'
hydrogenation over a catalyst such as palladium-on-carbon, or by
treatment with a Lewis acid for example boron tris(trifluoroacetate).
A suitable alternative protecting group for a primary amino group is,
for example, a phthaloyl group which may be removed by treatment with



A further preferred conpound of the invention is an am noheterocyclic
derivati formula | © wherein Jerr] is CH or N and_each of err]
and G{er\rﬁoggll * mis 1 and Rerr] is hydrogen; I\/[err]PgE’Gyﬁ?zﬁ of .
the formul a ' NR[err]-L[err]-T[err]R err]
in which Rerr] and R err] together fo%ﬂran et hyl ene group, L[err] is
met hyl ene or ethylene, and T[err] is N, WO 96/ 10022
PCT/ GB95/ 02285 - 34 - and wherein 1
or 2 met hydreatkyjapins P remamml[eediqetauaaminepxqmémeﬁm Whtlh Rlerr] and
Rlerr] anfydrhs¥s@d optionally bears a substituent selected fromthe group
consi sting of neth A is a direct Lrnk to the carbonyl group or

A is methyl ene; rsr“]“ic‘g‘eapé‘?"@ﬁﬁulﬁ gFOWP £BF Auhgdroxy group is, for

(T[err] R egxra]nuegr &l ch'Ergdouif[ efor] Efiplé an bIkandyTlxroup Suth ad aeédyl,s CH or
N, T[err] hydr ogen,

nmet hyl or a& ﬁf/?legfwﬁ]re#‘ﬁ %ﬁ%?qgf@?’rzfy b@ét%?q%@%ﬁgﬁ’ﬂé‘l éﬁé group, or

Rlerr] is examplehpersid.grihepdednochction| corddtidns fomeheydbene mpocegtingt hi n
Llerr]  fQhBipg v31PneRbs SrTBPRATS dithNehd RHGICK B pRbELdding Hhother F1. and
Thus, for example, am acyl group such as an alkanoyl or an aroyl group
may be removed, for example, by hydrolysis with a suitable base such
as an alkali metal hydroxide, for example lithium or sodium hydroxide.
Alternatively an arylmethyl group such as a benzyl group may be
removed, for example, by hydrogenation over a catalyst such as
palladium-on-carbon. '
A suitable protecting group for a carboxy group is, for
example, an esterifying group, for example a methyl or an ethyl group
which may be removed, for example, by hydrolysis with a base such as
sodium hydroxide, or for example a tert-butyl group which may be
removed, for example, by treatment with an acid, for example an
organic acid such as trifluoroacetic acid, or for example a benzyl
group which may be removed, for example, by hydrogenation over a
catalyst such as palladium-on-carbon.

(b) For the production of those compounds of the formula I

2

wherein M® is a group of the formula

(T2R4)f-L2-T3R5
in vhich T° is N,
3 is a direct link to X,

the reaction, conveniently in the presence of a suitable base as

and -wherein M

defined hereinbefore, of an amine of the formula III
with a compound of the formula Z-X-Q wherein Z is a displaceable
group.

A suitable value for the displaceable group Z is, for
example, a halogeno or sulphonyloxy group, for example a fluoro,
chloro, bromo, mesyloxy or 4-tolylsulphonyloxy group.



L[err] is methylene, ethylene or trinmethylene, and wherein 1 or 2 nethyl ene
groups wthjn L d the ring forned when Rl err] and R err] ar #é?ked
optional | ya{%%f’g&g substituent selected fromthe group -consi%s‘tgrf r}’@?m

car boxy, methoxycarbonyl, ethoxycarbonyl, carbanoyl, N nethyl carbanoyl,

N, N- di net hyl car banoyl, pyrrolidin-1-ylcggbonyl, piperidinocarbonyl,
nmor phol i nocar bonyl, nethyl, ethyl and benzyl, and wherein the

pyrrolidin-1-ylcarb | or_ piperidinocarbonyl substijuent optjonally bears
D ethyl or ethyl sABSEeRRERT LR{ORPTIeDELy per ERmetl H & SUSEablE JOEER ] 1 s
a group of s$diwehororudiluent as defined hereinbefore and at a temperature in the
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car bonyl net he or yl"éne; I's Su n henet hyl ,
styryl or 2tempendgugehynyl which optionally bears 1, 2 or 3 substituents
sel ected fromthe group consisting of fluoro, chloro, brono,
trifluoronethyl, nethyl and nmethoxy; _or a pharnaCeuticallﬁ- cceptable salt

thereof.  (€) Fof fthet praduptionepf JBoee ROBRPRNAST oF (toe; {3dh is an

am nohet er ogheebi® Weti vk of tHeefdmiudwl @ | a wherein each of Jerr] and
derr] is CH WO 96/10022 ' .

PCT/ GB95/ 02285 ' o - 35 - mis 1 and

Rlerr] is hydrogen; Merr] is a ngil?pr#TﬂRﬁé:_fornula

in which T! is N, -

and vherein A is a direct link to the carbonyl g_rdup,

the reaction, conveniently in the presence of a suitable base as
defined hereinbefore, of an amine of the formula IV

vith an acid of the formula

Hozc-nz-u3-x-q

or a reactive derivative thereof as defined hereinbefore.

The reaction is conveniently performed in a suitable inert
solvent or diluent as defined hereinbefore and at a temperature in the
range, for example, 0° to 150°C, conveniently at or near ambient

temperature.

(d) For the production of those compounds of the formula I
wherein H2 is a group of the formula

(2R _-12-7%°

in which T° is N,

and vherein ¥° is a group of the formula
13- %)

in vhich L3 is carbonylmethylene,

the reaction, conveniently in the presence of a suitable base as



NR[err]-L[err]-T[err]Rerr] in which Rerr] and R err] together form an

et hyl ene L[err] is ethylene, and T[err] 1is CH . LS a

di rect Iivgé%}gm%e carbonyl group; Merr] is a group of ?%?%F%ﬁ%ﬁ&
(T[err]Rerr])[err]-Llerr]-T[err]R err] in whichr is 1, Terr] is N and
Tlerr] is N, Rerr] is hydrogen, R ery] _is hydrogen, or Rerr] and Rerr]
together forman ethylene group, and L[err] is ethylene, and wherein 1
met hyl ene group within Llerr]_ optionally bears a substituent selected from
car boxy, é{geﬁ?ﬁ%ﬁcg%%ﬁ‘??@%hﬁ | ¥naeforhe fo3muls iIdInocar bonyl and benzyl ;
Merr] isdthidreatid iofkeHeO foemuda M err] is a group of the formula

Llerr]-(NRerr])[err] in which s.is 1, Rerr] is hydrogen and L3 is
car bonyl net hyl ene; X i s sul phonyl; and is 2-naphthyl; or a
pharmaceutical | y-accept abl e aci ﬂefml-dt'ﬂ + (OB $sa-lxt-Qt her eof . A

further preferred conpound of the invéention is an am noheterocyclic
derivative of the fornula la wherein each of Jerr] and Jerr] is CH
Gerr] isOom arkeactite feriyative shexgodr 2§ definegherrinbgfoger] is N, mis 1
and Rerr] is hydrfgeeactbffsl coivedidiQyPp&fotiiéd 1A dMuitable inert
NR[err]-L[e&rl-TLerJ]lRLerr] . _ :
solvent or diluent as defined hereinbefore and at a temperature in the
range, for example, 0° to 150°C, conveniently at or near ambient

temperature.

(e) For the production of those compounds of the formula I
wherein HZ is a group of the formula
2

(T2R4)r-L -’

in vhich T°
and wherein K

is N,
3 is a direct link to X and X is carbonylamino,
the reaction of an amine of the formula III

with an isocyanate of the formula
OCN-X-Q

The reaction is conveniently performed in a suitable inert
solvent or diluent as defined hereinbefore and at a temperature in the
range, for example, 0° to 60°C, conveniently at or near ambient
temperature.

(f) - The reaction, conveniently in the presence of a suitable
base as defined hereinbefore, of a compound of the formula V
vherein Z is a displaceable group as defined hereinbefore,

with an amine of the formula

mnre-Ll-Tir3-a-co-H2-u3-3-Q



WD 96/ 10022 :
PCT/ GB95/ 02285 - 36 - i n which
Rlerr] and™MQ¥f10922% oget her form an ethyl ene group, L[err] RCTABR302ME and
Tl[err] is CHor Ny Ais adirect link to the carbonyl group; Merr] is a
group of fornula - 48 - '
(T[err]Rerr])[err]-L[err]-T[err]Rerr] inwhichr is 1, T[err] is N and
Tl[err] is N Rerr d .R5 together

hyd,
form an ethyl ene gr%ﬁl Te %ﬁr"ﬂ g’r rch{’%m@%‘ﬁiﬂ @ﬁég g anr%‘f"r‘fagf%f’ﬁfﬁ ene
group withi snlkzeumtoirodmlluleyt tassadefzazed uieseibhefore seidest ad témperatared dn ythe

et hoxycarb r ly | 8 VA Vied benzyl ;
Merr] is %Fr ecl\féogeé%?%’ Qang%/ errFB+§énggg@3ﬁgao€fhet ﬁ?#o?srmlqg

Ll err]-(NRIOO?¢)[err] inwhich sis 1, Rerr] is hydrogen and L[err] is’
car bonyl net hyl ene; X i s sul phonyl; and Qis 2-naphthyl which optionally
bears 1 or 2 substltuents selected fromthe roup CJQFhStIng of quoro

chl oro, brdéd, tHE ?R%rt BeRIegRCtion; f thosg R & hpriula

vherein ¥°, -or Q bears a carboxy or carboxy-containing group, the
hydrolysis of a compound of the formula I wherein ¥~, H3 or Q bears a
(1-4C)alkoxycarbonyl group.

The hydrolysis reaction may conveniently be carried out in a
conventional manner using, for example acidic or basic catalysis. A
suitable acid for the acidic hydrolysis of an ester group is, for
example, an inorganic acid such as hydrochloric d:'sulphuric acid. A
suitable base for the basic hydrolysis of an ester group is, for
example, an alkali or alkaline earth metal hydroxide such as sodium
hydroxide or potassium hydroxide.

The reaction is conveniently performed in a suitable solvent
or diluent such as an alcohol, for example methanol or ethanol, and at
a temperature in the range, for example, 0° to 120°C, conveniently in
the range of 15° to 60°C.

(h) For the production of those compounds of the formula I
vherein Hz, 3 or Q bears a carbamoyl, N-alkylcarbamoyl or
N,N-dialkylcarbamoyl group, the reaction of a compound of the formula
I wherein Mz, H3 or Q bears a carboxy group, or a reactive derivative
thereof as defined hereinbefore, with ammonia or an appropriate
alkylamine or dialkylamine. . _

The reaction is conveniently performed in a su;table inert
solvent or diluent as defined hereinbefore and at a temperature in the
range, for example, 0° to 120°C, conveniently in the range 15° to

60°C.

(1) For the production of those compounds of the formula I
vherein Q bears a hydroxy group, the dealkylation of a compound of the
formula I wherein Q bears a (1-4C)alkoxy group.

A suitable dealkylating reagent is, for example, any of the



or a pharmaceutically-acceptable acid-addition-salt thereof. A
further conpound of the invention is an am noheterocyclic

deri vati%sg%{‘{oﬁg formula | wherein each of Jerr], {err]PEH¥ X’!ﬁ"@?ﬁs]

CH mis 1 and Rerr] is hydrogen; Merr] is a group of the formula
NR[err]-L[err]-T[err] R err] I n which err] and R err] together form an
et hyl ene group, L[err] is ethylene, an [err] is CH or N, WO 96/ 10022
PCT/ GB95/ 02285 - 37 - Ais adirect
link to timenyesgents krampto MEfect sich a grangfovfationuiThe reaction may

(T R)r Lplt Earrikd dfﬂ' Cﬂarr eia?api:e, Us@hg lan' 8110013NMkeh3 {ﬁ-lob'?aﬂcyasui phifydrogen,

Rl err] is hydrogen Rlerr] “"together forman e lene group, and
Llerr] is s@thﬂseﬁ%d"“&n%F’\ﬂH%‘?lEPﬁaﬁe & hSATe AEAMPL By RSHRE iﬂnna{‘faélir']‘e@ﬂt i onal |y
bears a Sldbifﬂpﬂﬁﬁﬁhlﬁﬂﬁéh%k flﬁﬂiﬁhﬁﬁﬂi&?éhyllﬂiobmar Ra¥tnatively the
N-met hyl c2 bctio¥|| :ha}p c r?vrelm.ent ya{zg Cc):g¥necp out usﬁ{g a boron or aluminium

trihalide such as boron tribromide.

The dealkylation reaction is conveniently perfq:méd in a

suitable inert solvent or diluent as defined hereinbefore and at a

temperature in the range, for example, -80° to 100°C, conveniently]in

the range 0° to 50°C.

- When a pharmaceutically-acceptable salt of a compound of the
formula I is required, it may be obtained, for example, by reaction of
said compound with a suitable acid or base using a conventional
procedure. _
Vhen an opiically active form of a compound of the formula I
is required, it may be obtained, for example, by carrying out one of
the aforesaid procedures using an optically active starting material
or by resolution of a racemic form of said compound using a
conventional procedure. :

As stated previously, the compounds of the formula I and of
the formula Ia aré inhibiters of the enzyme Factor Xa. The effects of
this inhibition may be demonstrated using one or more of the standard
procedures set out hereinafter:-

a) Measurement of Facﬁor Xa Inhibition

An in vitro assay system was carried out based on the method of
Kettner et al., J. Biol. Chem., 1990, ggg; 18289-18297, whereby
various concentrations of a test compound were dissolved in a pH7.5
buffer containing 0.5% of polyethylene glycol and incubated at 37°C
with human Factor Xa (0.001 Units/ml, 0.3 ml) for 15 minutes. The
chromogenic substrate S-2765 (KabiVitum AB, 20 uM) was added and the
mixture was incubated at 37°C for 20 minutes whilst the absorbance at
405 nm was measured. The maximum reaction velocity (Vmax) was
determined and compared with that of a control sample containing no .
test compound. Inhibitor potency was expressed as an ICSO value.




Merr] is adirect link to X, or Merr] is a group of the for mul a

Ll err]-(NRLar.r rr in which s is 1, Rerr] is hydrogen_and Llerr] is
car bonyl m%ﬁfﬁ)éﬁ'{ég X is sul phonyl; and Qis 4-biphenylyl mh?gﬁ’qy@%(%”; n the
term nal phenyl group 1 or 2 substituents selected fromfluoro, chloro,
bronmo, trifluoronethyl and nethyl; or_aﬂPharnaceuticalIy-acceptable

acid-addition salt thereof. ffurt her preferred conpound of the
i nvention is an am noheterocyclic derivative of the fornmula | wherein each

of Jerr], v err] aMehsGreient o8 ThrbmbEneIatibisidd and each of Ferr] and
SerE] 5 S g o bl SO R g i

NR[ err]-L[ dPsQ0STUntvg/RLErarid the chrémogeniy eubjtrasiedS-RR38 r(KabiVigemhe®) f or m an
et hyl ene ggggp@mgigkﬁi is ethylene, and T[err] is CHor N, Ais a direct
link to the_carbonyl group; Merr] is a group of formula WO 96/ 10022
PCT/ GB95/ 05285 Measurement of Anticoagulant Activity ~ _ 33 -

(Tlerr] Rl ean] 3 @itto lalseiy Mhétey' hia ¥énous blood was collected and added
directly to a sodium citrate solution (3.2 g/100 ml; 9 parts blood to
1 part citrate solution). Blood plasma was prepared by contrifugation
(1000 g, 15 minutes) and stored at 2-4°C. Conventional activated
partial thromboplastin time (APIT) and prothrombin time (PT) tests
vere carried out in the presence of various concentrations of a test
compound and the concentration of test compound required to double the
clotting time, hereinafter referred to as CT2, was determined. In the
APTT test, the test compound, blood plasma and APTT reagent were
incubated at 37°C for 3 minutes. Calcium chloride (0.02M) was added
and fibrin formation and the time required for a clot to form were
determined. In the PT test, an analogous procedure was followed
except that tissue thromboplastin was used in place of APTT reagent.
d) An ex vivo Assay of Anticoagulant Activity
The test compound was administered intravenously or orally to a group
of Alderley Park Vistar rats. At various times thereafter animals
were anaesthetised, blood was collected and APTT and PT coagulation
assays analogous to those described hereinbefore were conducted.

e) An in vivo Measurement of Antithrombotic Activity
Thrombus formation was induced using an analogous method to that
described by Vogel et g;.;'Thromb. Research, 1989, 54, 399-410. A
group of Alderley Park Wistar rats wvas anaesthetised and surgery was
performed to expose the vena cava. Two loose sutures were located,
0.7 cm apart, round the inferior vena cava. Test compound was
administered intravenously or orally. At an appropriate time
thereafter tissue thromboplastin (1 ml/kg) was administered into the
jugular vein and, after 10 seconds, the two sutures were tightened to
induce stasis within the ligated portion of vena cava. After 10
minutes the ligated tissue was excised and the thrombus therein was

isolated, blotted and weighed.



in whichr is 1, T[err] is Nand T[err] is N, Rerr] is hydrogen, Rerr]
i's hydro R[err] and R err] together forman ethyle and
L[ err] %ﬁng and wherein 1 nethylene group withi ngﬁgﬁ’?’%fl onal |y

‘bears a substituent selected from carboxy, ethoxycarbonyl,

N- et hyl car bamoyl,  pi peri di nocar bonyk; nethyl and ‘benzyl; Merr] is a
direct link to X, or Merr] is a group of the formula

Llerr]-(NR[err])[e in which s is 1, Rerr drogen and L[err] is
car bonyl met hyl enef isélq“ghsihepwwwwlaaacaé Pgtiﬂ%%rﬂfy ¥he coppunds iRfar s in the

L er mi nalt :zﬁamyée gr and I3 ﬂ{ryZWﬂihbSitdcldﬁleS ﬁﬁﬁig@@t efl efxb&fﬁeﬁL U gené‘;#ahor o,
romo, trifluorpme armaceutica a
aci d- add,ﬂ“‘gﬁ"%‘gﬁ E[%@r g%’imugee Vaia 3 pog%efﬁﬁcﬁévf e eﬁx‘F g‘ﬁggﬁﬁﬁmd of the

i nventi oncqnseatraammloetmsesyx_;i at Jdaastymtel vE uhie sboyef tests| @) owdlerei n each
of Gerr]. Clerr] oapd @ o) {ct xd) & tndMkhnBh ek diaufiil 00eN: Merr]

Is a group of the
NRerr]-L[err]-T[err] R er¢-pol- 25nilhi ch R2 and R3 toget her form an ethyl ene

group, L[err] is eéiwlwnen §n@kh¥5@51ad) | forChkatipld), ghebferdthlid 86tu;i nk to the
carbonyl group; 2_is

(Tlerr] R[err] )[erFfsrLférr Pé‘{) f“R[‘ggrfa“ge’ for example, 1-50 ulf;
CT2 (APTI) in the range, for example, 10-100 uM.

_ By way of example, the compound of Example 1 as disclosed
hereinafter has an IC50 of 0.3 uM against.Féctor Xa in test a), an
IC50 of greater than 100 uM against thrombin in test b) and a CT2 (PT)
of 14 uM and CT2 (APIT) of 62 uM in test c), and shows an increased

-clotting time following the intravenous administration of a 10 mg/kg
dose in test d) and 'a reduced thrombus weifht following the
intravenous administration of a 5 mg/kg dose in test e).

By way of further example, the compound of Example 39,
lCompound No. 2, as disclosed hereinafter has an IC50 of 0.012 uM
against Factor Xa in test a), an IC50.°f greater than 100 pM against
thrombin in test b), a CT2 (PT) of 1 uM and CT2 (APTT) of 1.8 uM in
test c), and shows an increased clotting time following the |
intravenous administration of a 5 mg/kg dose in test d) and a reduced
thrombus weight following the intravenous administration of as mg/kg
dose in test d). _'
By way of further example,':he compound of Example 41,
Compound No. 3, as disclosed hereinafte;.hds an ICSo of 0.01 uM
against Factor Xa in test a) and an_IC50 of 83 uM against thrombin in
test. b). _
By way of further example, the compound of Example 40,
Compound No. 5, as disclosed hereinafter has an iCso of 0,003 wt
against Factor Xa in test a), an ICg, of 34 uM against thrombin in
test b), a CT2 (PT) of 0.5 uM and CT2 (APTT) of 1.2 uM in test c),
and shows an increased clotting time following the intravenous
administration of a 5 mg/kg dose in test d).



in whichr is 1, T[err] is Nand T[err] is N, WO 96/ 10022
PCT/ GB95/ 02285 - 39 - err]
hydr ogen, W@W}M% hydrogen, or Rlerr] and R err] together PEHaBYN2285
ethylene group, and L[err] is ethylene, and wherein 1 nethylene group
‘wWithin L[err] optionally bears a substituent selected from carboxy,
et hoxycar bonyl, N-net hyl car banoyl , pipéﬂ¢ﬁ nocar bonyl and benzyl; Merr]
is adirect link to X, or Merr] is a group of the formula
L[ e[)r] - I( NR[ erlr] ) [ errdy wayidil M&tﬁbfé‘e:&aﬁ%ﬂe; 'foercro}npbﬁzldhyﬂrmﬁpuh e zHI ler r]b i's
car bonyl net ne; . X is onyl: .and Qi tyryl .whi opt i,onal |y bears
1 or 2 subsp#{}é’ﬁﬂ %éF%%%&P;}PSn?ﬂt éo.gqft?gpéocz:?fgi{g(aﬁlfvﬁ%t %Fcﬁ)ﬁg?ofn chl or o,
brono, trifkesg @r)retattlecg@d)f »Hl hitl 3gaiost chpomhrimate st di)l,ya 002 PREObE
acid-additi l§.t eof . - ; f e of the
i nvention i gnéiﬁ g‘r‘n%% e‘iqefr S’é‘iléf'?‘és (igr|u%/¢§11\t@?%I/éecI 'gﬁ&%@gg{%?ﬁ%@%gﬁgi n
each of { eiryravepeys pdmindstrasien ofs achmeskgrdose in tReltd-each of err]
and G[lerr]OI is CH caryhﬁ lofE] fqﬂtﬁef\lﬁaﬂp@}chh@fcoﬁﬁrnfa] of fﬂi?mﬁee;éﬁ]as I's CH
mis an desGCrIE:]secli%etgz.nra%%gp ’haslvlnerlrc]50 Ios‘f 8."'(?({803{2 aoga:i.nst:e Fagéor;uxg in

test a), an ICSO of »10 uM against thrombin in test b), a CT2 (PT) of

4.6 uM in test c), and shows an increased clotting time following the

intravenous administration of a 5 mg/kg dose in test d) and a reduced

thrombus veight following the intravenous administration of a 5 mg/kg

S

dose in test e).

According to a further feature of the invention there is
provided a pharmaceutical composition which comprises an
aminoheterocyclic derivative of the formula I or of the formula Ia, or
a pharmaceutically-acceptable salt thereof, in association with a
pharmaéeutically-acceptable diluent or carrier.

The composition may be in a form'suitabie for oral use, for
example a tablet, capsule, aqueous or oily solution, suspension or
emulsion; for topical use, for example a cream, ointment, gel or
aqueous or oily solution or suspension; for nasal use, for example a
snuff, nasal spray or nasal drops; for vaginal or rectal use, for
example a suppository; for'administratioh'by inhalation, for example
as a finely divided powder such as a dry powder, a microcrystalline
form or a liquid aerosol; for sub-lingual or buccal use, for example a
tablet or capsule; or for parenteral use (including intravenous,
subcutaneous, intramuscular, intravascular or infusion), for example a
sterile aqueous or oily solution or suspension. In general the above
compositions may be prepared in a conventional manner using
conventional excipients.

The amount of active ingredient (that is an
aminoheterocyclic derivative of the formulae I or Ia, or a
pharmaceutically-acceptable salt thereof) that is combined with one or
more excipients to produce a singlé dosage form will necessarily vary
depending upon the host treated and the particular route of
administration. For example, a formulation intended for oral



NR[err]-L[err]-T[err] R err] in which Rlerr] and Rlerr] together form an
et hyl ene [err] is ethylene, and T[err] is CHor N, _Ais a direct
link to t é’%@?"&gnw group; Merr] is a group of formula PCT/GBISN02285
(T[err]Rerr])[err]-L[err]-T[err] R err] in whichr is 1, T[err] is N and
Tlerr] is N Rerr] is hydrogen, R erg3 J4s hydrogen, or R[err] and Rlerr]
t oget her forn1an et hyl ene group, and WO 96/ 10022
PCT/GBQ5/0

et hyl ene, H&-"Wé?’e Pntq Hypens, vahh 8§REEALLNI SHRtALLL 5Pf]exﬁﬂl’¥%n%}"f"§/ 0bléar s a

substituemg tsd gceactivemagentbosmpousté wycinranoappropitavet imd car barmyl

pi peri di nQGALOARKE Oﬁlﬁﬁ{x}@%}f Q{H.’pti?gt&zsy klh:.can%; Gar sfr%mdiﬂ’oﬁﬁtS lt'on!a(bou% ’

Merr] is a group

L[ err] - ( NRBeP§HoRRE by veight ohithR totiad qompppitiop. Desagedmpifefomms willkrr] is
car bonyl myeh¥ta£11¢: cotthén SBb@NANME ;to?BBout 500 mg of an active ingredient.

According to a further feature of the invention there is
provided an aminoheteiocyclie derivative of the formula I or of the
formula Ia, or a pharmaceutically-acceptable salt thereof, for use in
a method of treatment of the human or animal body by therapy. .

The invention also includes the use of such an active
ingredient in the production of a medicament for use in:-

(i) - producing a Factor Xa inhibitory effect;

(ii) producing an anticoagulant effect;

(iii) producing an antithrbmbotic effect;

(iv) treating a Factor Xa mediated disease or medical
EOndition;_ o | .

(v) treating a thrombosis mediated disease or medical
condition; _ _

(v1) treating coagulation disorders; and/or

(v11) ‘treating thrombosis or embolism involving Factor Xa
mediated coagulation. .

The invention also includes a method of producing an'effect
as defined hereinbefore or treating a disease or disorder as defined
hereinbefore which comprises administering to a warm-blooded animal |
requiring such treatment an effective amount of an active ingredient
as defined hereinbefore. | '

The size of the dose for therapeutic or prophylactic
purposes of a compound of the formulae I or Ia wxll_naturally vary
according to the nature and severity of the medical condition, the age
and .sex of the animal or patient being'tfeated and the route of
administration, according to well known principles of medicine. As
mentioned above, compounds 6f the formulae I or Ia are useful in the
treatment or prevention of a variety of medical disorders where
anticoagulant the#apy is indicated. In using'a compound of_the'
formula I for such a purpose; it will generaily be administered so
that a daily doee in the range, for example, 0.5 to 500 mg/kg body



Qis styryl which optionally bears 1 or 2 substituents selected fromthe
group consjsting of fluoro, chloro, brono, trifluoronmethyl and neth or a
phar naceuth?aﬂ‘('a 922cceptabl e aci d-addition salt thereof. PCT/GBIS/ ¥285
specific preferred conpound of the invention is the follow ng

am noheterocyclic derivative of the fornula I:

2- (2- napht hal enesul phonam do) - N-{ 1- pi p‘er5|4d1' nocar bonyl - 2 [ 1-(4-pyridyl)-

pi peri di n-4-yl carbonyl am no] et hyl ) acet ami de,

1- (2- napht hyéiguh;pmrﬂhénféd[ lgifrén PMF reytired PRI iddvided- &d.s"eenbowhkneral

erazine, 2- nes d di

(2T 1o py M STABOrTih RE AR Rer o A5 of RPF SBeeh AohEs 1o eaployed,
2- (2- napht hﬁmenemnplphordmedf@r bhtirfavén@ispedmiiisocanibonid tﬁe {tangd; (fér

ridyl I h I
D (2"t he BRARS B8 o4 o8 TNy e @??‘Sﬁ“% Bineratl) be used. for
yl car bony| ap¥eferprdpndespecially preferre compounds of the mvention, in
or 2. ( 5 naphriapEy 1BUF Mobbl RALL C“"*‘?‘ﬁ“”"k“” Yl e BALL b B O
yl car bony| aff§8} pg ’Eg'?ﬁ?acoets %’H gal %‘h’ ticall yyacgegt abl e
aci d-addition salt mmeﬂ@@ﬁ the Fompounds A £f thid Tormelaec fand T¥ @er red conpound
of the i nvepliion i5® ok N8 4O thidR0LA0BE SRRV EL G eh¥ e do¥ sl shhe
4- [ 1- (4- pyrvatprbinodedi atiimals \ihcludingdn, 1thieyEpre tatsg | usefph vhphdver it
pi per azi ne, sl shillred £ pRbaikley 5 bt AIRAAAe drbeee| et/ Lk IPURARENL 4

‘WO 96/ 10022 ‘
- 41 - y| SaFb¥e\Stpragepaf ddiohe blood or in the development of biological

1-[ (E) - 4- megduek sfot' YbipdunBo Mabing! ahtidodgiVdrtdytoperpesd.di n- 4-

The compounds of the invention may be administered as a sole
therapy or they may be administered in coniunction with other
pharmacologically active agents such as a thrombolytic agent, for
example tissue plasminogen activator or derivatives thereof or
streptokinase. The compounds of the invention may also be
administered with, for example,'a known platelet aggregation inhibitor
(for example aspirin, a thromboxane antagonist or a thromboxane
synthase inhzbitor), a known hypolipidaemic agent or a known
anti-hypertensive agent.

The invention will now be illustrated in the following
Examples in vhich, unless othervise stated:-

(1) evaporations were carried out by rotary evaporation in
vacuo and work-up procedures were carried out after removal of
residual solids by filtration;

(i1) operations vere carried out at room temperature, that
is in the range 18-25°C and under an atmosphere of an inert gas such
as argon; |

- '(iii) column chromarography'(by the flash procedure) and
medium pressure 1iqu1d chromatography (MPLC) were performed on Merck
Kieselgel 5111ca (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303)
reversed—phase silica obtained from E. Merck, Darmstadt, Germany;

(iv) yields are given for illustration only and are not

necessarily the maximum attainable;



'ylcarbonyl pi per azi ne, '

4-[(E)-4-chl orostyryl sul phonyl | -2-met hyl - 1-[ 1- (4- pyri dyl ) pj i din-4-
yl car bony azi ne, PeREysilas
1- (4- bi phenyl yl sul phonyl ) -4-[ 1- (4-pyridyl) pi peridi n-4-yl carbonyl ] -

pi perazine, 1-(4'-chloro-4-biphenylyksul phonyl)-4-[1-(4-pyridyl)-

pi peri di n-4-yl car bonyl ] pi per azi ne or

1-[ (E)-4-chlorostyryl sul phanyl 1-4-[ 1-.(4- pyrinm.di oyl ) pi peri di n-4- _
yl car bonyl ] pi per aﬁf'%e;st%eo?“%éxb‘lﬁféeéuﬁegif’r%l&gehgﬁ%b?agtl g?%—"ﬁdi tion salt
t her eof . microanalyses Anduthdier stameturescvenee tenfigued dypousi¢anmagheticnvent i on
.is the f 1 ! teroc LLqdeLd i e :

1-(7-chl ogé()gﬁgé\%%-(g@f gg?p gﬁyﬁék Eﬁllgéaﬁfﬁg?gﬁy%lél%e?fﬁrﬁy%@ s'hﬁegér bonyl

pi per azi néBCly solutions of the end-products of the formuia I were used for the

i- et hOX%C@ét:éQﬁyr{aﬁnﬁ 2o A tspYE Erall PARAY | dnehriddt (A1 Py whlids) Reper i di n-
- car pon | perazl n r - . . . : .
11 25 napriearnEed SRorBA fekta seales she APHIGIRG ARPEFTIACAONS PRYS B8Ry ! | -

pi perazi nesed: o, aipgbevyadeububldt; yeacetplexh| @, anltipldd; tion salt thereof.
A further specifi ?vﬂ efigﬁérﬁ'qfif%ﬁ\ﬁé}goﬁéﬁggﬁf‘i@ﬁnﬂﬁi’ difrii&rif&f 1 oW ng

am nohet erocyclic‘derivaltive 0
1- [ (E) - 4- andupnoittyy ¥9s assesasdyby thig lager ohromatogpaphdes dinfra=red (IR)

yl car bonyly &kﬂ%ﬁa&g&; _ o |
1-[(E) - 4-bronostyryl sul phonyl ]-4-[1-(4-pyridyl)piperidin-4-yl carbonyl]-
pi per azi ne or (vii) melting points vere determined using a Mettler SP62

- (4' - br osgroftafico helving! poinhamparicut b -drd opY+tadli | dppiapetuisgli melding

yl car bonyl ].pi per azi pne; _.or har eutically-acceptabl e.acid-addit.ion salt
t her eof . le%tE ot the apirhre “gﬁeeg?ﬁ%f P é?rled’eﬁﬁrﬁ@eggﬁag'lgf&e&ﬁgmf ent i on
is the foditewi ewysanllisheisr dryxlai conentionalvergahic Folrentach as-

1-(6-chl Oﬁmaaf,t efharloly! RRBNd) efrdrl of didkuhk shbhl RE' idliaBaficure;
yl car bony I perazi ne, -
1-(6-br onﬁﬁgpht h-2-yl sul phonyl') - 4-[1- (4- pyridyl) pi peri di n- 4-
yl carbonyl | pi per azif€i) che following abbreviations have been used:-
DMF N, g—dimethylfbrmamiﬁe H
THF tetrahydrofuran;

DMSO dimethylsulphoxide; : o |
DMPU 1,3~dimethyl-3,4,5,6~-tetrahydro-2(1H)-pyrimidinone.



WD 96/ 10022 o PCT/ GB95/ 02285
-42- 1- B+ napht h- 2-yl sul phonyl )-4- [4-(4-pyridyl)piperazin-1-

yl car bonyl gﬁgggggine, CT/GBIS0228S

4- (2- napht hyl sul phonyl ) - 2- pi peri di nocar bonyl - 1-[ 1- (4-pyridyl) -

pi peri di n-4-yl carbonyl | pi perazi ne,

4- ( 6- chl oronapht h- 2-yl sul phonyl ) - 2- etﬁo?@carbonyl 1-[1-(4-pyridyl) -

pi peri di n-4-yl carbonyl ] pi perazi he, -

2- car boxy- £xélelehBor onapht h- 2-yl sul phonyl ) -1-[ 1- (4 pyridyl) pi peri di n-

LT o e SO R

4-[ 1- ( 2- amiSHERRAR dﬂ)ﬁcﬁtaﬂiﬁpﬂp@wmlnrﬂdg/lss H@r§1§)- and a-réethyleninent h-

{6 chl or qaoipes e B tn cury to, o ““;?‘.‘ Jotutian of i gin-4-

yl car bonyl ﬁp?@@?&igml’ P%ﬁ"dé“%‘ﬁa%ﬁ?éﬁi PrideséLeth BbId® methylameii tion salt
_the{ ﬁof].c | chloride (29 fnﬁf ;alaartmaoas;*ﬁure wsetEeifzedf s:t)rmamti ﬁémﬁe‘i*&tﬂxféV%'i' on
is the fo am o e roc C ive o

4- (6- br ormhlgvpfﬂ“% Bﬁflxﬂa aet?tﬁg%&"f r?ﬁﬁ’l’ﬁ“ q&i aﬁng%ﬁ GW ywater.

pi peri di n- th1qrganmn1yh§§n pasenashed vith vater, dried (MgSO,) and evaporated.

4-( 6- brom?ﬁpmi&evuay'mwé& b &aumyaar&mi&géépwﬁgﬂ&' 4 PiRghi i n-4-

yl car bonyl erazi ne

4- (6- br onoh R-of pthyl (BeFAte) - Pethapph ard namenbb Al eluent. ( Fhpynateyisl
21 pgrl ﬂ: n- do ydbeaim»%\l Qilrﬁﬁii?&'eﬂ%ndertdzeth yl ether X give -

A et Bag R AR O TR PR LT IR EC T
2- car boxy- ﬁid&idtﬂ-aor-gwqﬁbbhyl%mhswthﬁbmleizmﬂtdblai41- Byan dyl9 g, p85%)gi n- 4-

An’ ami nohelii SEbERAC afisofp VT SRR 65, 103" F B IR Ten ey il o &

phar maceut 28kl I“ylefeéepdaaBHe, daPt (t,héHbof7. 1 nedy BE) ,prefrd-dd(thy 108), Brécess
known to beg aggbxcable to the preparation of structurally-rel ated
conpounds. _Such procedures are grOV|ded as

Elemental Analysis Found H, 6. 5, N, 13.2;

C31H38N6OSS 0.5H20 requires C,.60.5; H, 6.3; N, 1356%.

The §-[2-amino-l-(piperidinocarbdnyl)ethyl]-2-(2-naphthalene-
sulphonamido)acetamide used as a staftihg material was .obtained as
follows:- ‘

N-Hydroxybenzotriazole (10.16 g) and
N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide (14.7 g) were added in
turn to a stirred solution of gz-benzyloxycarbonyl—DL-asparagine (20 g)
in DMF (200 ml) which had been cooled in an ice-bath. The mixture was
stirred at 0° to 5°C for 1 hour. Piperidine (7.4 ml) was added and the
mixture.was stirred for 16 hours and allowed to warm to ambient
temperature. The mixture was concentrated by evaporation. Water (500
ml) ‘was added and the precipitate was isolated and dried. There was
thus obtained N2-benzyloxycarbonyl-DL-asparagine piperidide (12 g),
m.p. 159-162°C.

After repetition of the reaction, the pxperidide so obtained
(17 g) was added to a stirred solution of
bis(trifluoroacetoxy)iodobenzene (33 g) in a mixture of DMF (100 ml)
and vater (100 ml). The mixture was stirred at ambient temperature for

|



further feature of the invention and are illustrated by the follow ng

represeq&a Soakr ocesses I n which, unless otherw se stateﬁﬁﬁkﬁégl; (Ierr]

Jerr], err] , Merr], A l\/[err] Merr], X and Q (a

def i ned ther ei.n) have any of the neani ngs defined- herei nbefore, provi ded
that when there is an WO 96/ 100297 -

PCT/ GB95/ 02285 - 43 - am no,

al kyl am . mibideoxY TolettBLBMAL PILUPn1 )1 vBE Sldiba MiCERd midbifl bas MeTT] OF Q
then any such oup | s protected by a conventional protecting group which
may be rcirovERR gﬂ‘ér} 6sBourdsi (B8 BixTuER Mag pOiiiEiek BRsthe addition o Rlcessary

sL arti Pg aqaeaus ai'csrdﬂfhllortie Mdaaﬁwéxbyaa:@awmdeu?uomﬁes QlfxleOI’ 1ganlt ccl
chenistry, e ratio uc rfin er is illustrate
within tHe uﬁ‘;crdc}o ganyl bﬁigfr?ﬁldeg" pﬂgﬁ[ Fhﬁtﬁ%‘é% g%‘;%‘é“ﬂf&"é’&ﬁ'f'es to
tE_olsF il Ilwdrwatdedsm;udje apdiExoyactedbyi thppthyilngcematani® xt 6Giml) h? I?Edl nary
ski F*f’d“ or no ose
conpounds&gfﬁﬁa%%rgu a ﬁ.& mﬁg?éedﬁlﬁlm watTfl gr%&e(g%wéf%ﬁe formul a

(T[ er r] RE¥APY7tedr | Thers Wpg[thps|qiraingd 1 Mmm-g’h(hwwqxncsrwmcl ris 1,

t he reactam@fio)popicRpl Piilpeyidifet A sR' &CNGE12 @), @ suitabl e base, of an aci d
of the formula I

o o1 Seet ST RSt SEA R Y BRLEF ot T R 0
vere added in turn to a stirred solution of the piperidine so obtained
in methylene chloride (150 ml) and the mixture vas stirred at ambient
temperature for 16 hours. The mixture was partitioned between
methylene chloride and 1N aqueous citric acid solution. The organic
phase was washed with water, dried (ugso4) and evaporated. The residue
vas purified by column chromatography using a 1:1 mixture of hexane and
ethyl acetate as eluent. There vas thus obtained | '
1-[2-(benzyloxycarbonylamino)-3-(tert-butoxycarbonylamino)propionyl]-
piperidine as an oil (7.98 g). | |

A mixture of a portion (4.2 g) of the material so obtained,
10% palladium-on-carbon cataiyst (0.3 g) and ethanol (100 ml) was
stirred under an atmosphere of hydrogen for 8 hours. The mixture wvas
filtered and_the filtrate was evaporated. The residue was triturated
under diethyl ether to give 1-{2-amino-3-(tert-butoxycarbonylamino)-
propionyl]piperidine (2.3 g), m.p. 87-§0°C.

A solution of N-(2-naphthylsulphonyl)glycine (2.93 g) in DMF
(20 ml) vas added to a stirred mixture of N-hydroxybenzotriazole (1.5
g), N-(3- dimethylamlnopropyl)-grethylcarbodilmzde (2.16 g) and DMF (80
ml) which had been cooled in an ice-bath. The mixture was stirred for
1 hour. A solution of 1-(Z-amino-B-(Eg;gfbutoxycarbonylamino)— '
propionyl]piperidine (2.98 g) in DMF (10 ml)_vas.added and the mixture
vas alloved to warm to émbient temperature and stirred for 16 hours.
The mixture was partitioned between methylene chloride and water. The
organic phase was waéhed with vater, dried (MgSO,) and evaporated. The
residue was purified by column chromatography using ethyl acetate as
eluent. There was thus obtained E—f2-gggg-butoxycarbonylamino)-1-
(piperidinocarbonyl)ethyl]-2-(2-naphthalenesulphonamido)acetamide (3.2
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A suitable reactive derivative of an acid of the formula Il is, for
exanpl e, an I de, for exanple an acyl chloride formed by the :
reaction of vﬁ?@b&@m d and an inorganic acid chloride, for e&gﬁﬁpgs’qzﬂ?ﬁ)nyl
chloride; a m xed anhydride, for exanple an anhydride fornmed by the
reaction of the acid and a chl oroformate ch as isobutyl chlorofornate;

an active ester, for éxanple an ester formed by the reaction of the acid
and a phenol such as pentafl uorophenol, an ester such as pentafl uorophenyl
trifluoroace8ht @-8r Wr98fGohol such as N hydroxybenzotriazol e or

N-hydroxysucci ni m de:s goraienl (R3 g off Ohe md¥&PMNCs@ubeZidla f4¥ TRsheRYed e
reaction of the ﬁc d and.an gzyde suc as di phenyl phosphoryl azi'de; an
acyl cyani dei? {5V AE95Rte {22\l #Rd the HEQuER, vaRLq0ded tinoan deeabatliei d and
a cyani de suHydrogen t5hdbridedBas Maer Jdd SneditHe; reactidie mpxtuteCiorobo thiQutes.
reaction of {16 g6l g, 200 8,64 00H N IVEP B8 deposttion of &

N, N - di cycl oRexyrcarboatdhad o 4 ep nota

N- ( 3- di net hypxetipbyatepy | TheNsokitdhyas disbbatiednantk dried. ThiPeOGdsl @B

PCT/ GB95/ 022 ined N-[2-amino-1- s dis : 1449 ¢ : _ The
reaction is g%trﬁg%? e‘nt[fyamclg?r]i é&i%%ﬁ?d?’h““t"}ﬁg"‘ﬁ’rlé%‘éhé %f(z Ia‘.a%hl,tl:lh ¢ ]é%nlee base

such as, forswphppamidoyzcerapide hpdroghiexidgesaldr (P.34n8)al carbonate,

al koxi de, hyshrospetrren (oodsbet, + ey, coxmyml. e- 5.&diwMens ArRoDRLE (nP RS Si UM
car bonat e, sg |gn%i o%‘ﬂ : pd’t-agsﬁmﬁﬁut_ xi de, ..sodi um hxdr oxi de,

pot assi um hytrsgr &, (Ceotiun? tirdr P drofBhof a8 iSantPny dr§-ded Gr L1,

or ganonet al | 6. 5~-Basgmsutdy),as8.an(sal W);-1ithium for exanple n-butyl-lithium
or a dial kyl gy no- 14 thi 4 - f or..eX €q, ki thium,di,-i gopropyl am de, or, for
exanpl e, an EiEdfea1 .km aggeung_u@ﬂgbé%’, l“f oé]';é)qg'rrp 1é,é' pyri di ne,

2, 6- 1 uti di neGygiopj0dEnRCL H40 diequirgsl &SPy rH,dbnks, Ny rile®Ryl ani ne,

mor phol i ne or di azabirgy -9z pylr2d ]é)gﬂligé‘xcﬁ‘ihz-'ﬁ%rbo-ﬂ?ﬁ étﬂgﬁdeoﬁséé fa§| 20

preferably carried out in_a “sul I nert. solvenl or uent, for exanple

met hyl ene” chiGFFiRE MaEeNigloyas pprainedAs £etlo¥8nr ori de, tetrahydrof uran,
Oxalyl_chlqride (0.14 ml) and DMF (2 drops) were added in

turn to a stirred solution of 1-(4-pyridyl)piperidine-4-carboxylic acid
[Tetrahedron, 1988, 44, 7095; 0.21 g] in methylene chloride (20 ml).
The mixture was stirred at ambient temperature for 4 hours. The
mixture was evaporated and there was thus obtained the required
starting material which was used without further purification.

Example 2 : _
A solution of 2-naphthylsulphonyl chloride (0.55 g) in

methylene chloride (10 ml) was added to a stirred mixture of 1-{1-(4~
pyridyl)piperidin-é-ylcarbonyl]piperazine trihydrochloride salt (0.85
g2), triethyiaminé (3.1 ml) and'methylene chloride (80 ml) and the '
resultant mixture was stirred ét-ambientltemperature for 18 hours. The
mixture was partitioﬁed between methylene chloride and water. The
organic phase was washed with water, dried (HgSOA) and evaporated. The
residue was purified by column chromatography using increasingly polar
mixtures of methylene chloride and methahal (100:6 to 100:10) as
eluent. Thére,was thus obtained 1-(2-naphthylsulphonyl)-4-[1-(4-
pyridyl)piperidin-4-ylcarbonyl]piperazine as a solid (0.727 g);

NMR Spectrum (CD3SOCD3) 1.4-1.65 (m, 4H), 2.75-3.05 (m, 78), 3.5-3.7
(m, 4H), 3.8-3.95 (m, 2H), 6.8 (d, 2H), 7.65-7.8 (m, 3H), 8.05-8.25 (m,




1, 2- di met hoxyet hane, N, N-di met hyl f or mam de, N;N-di net hyl acet am de,
N- met hylvwrrol I di n-2-one, dinethyl sul phoxi de or acetone, and at a

t enper atWP91W22 he range. for exanple, -78 to 150 C, convRGT/ERISR8E  of
near anbi ent tenperature. A suitable protecting group for an
‘amino or alkylamino group is, for exaﬁn)é(o an acyl group, for exanple an
al kanoyl group such as acetyl, an afk 9carbonyl group, for exanple a

met hoxycar bonyl , et hoxycarbonyl or tert-butoxycarbonyl group, an
aryl met h@uycea.lébn@d, gipup, for exanple benzyloxycarbonyl, or an aroyl

group, f G ofAIR! £rdd E‘fé“f"o d'Ehe6§Igprx¥)t %c% N (i;PI’BdItIOﬂS for the above
prote n'g—gﬂm'pvn'egess uxr t ¢horceé of protecting group.
Thus, forczg s4aPeS oaﬁnﬂwquﬂéapcyséékﬂ»aﬁ abr 1al Raridyﬁzor al koxycar bonyl
group or an aroyl group may be renoved for exanple, by hydrolysis with a
sui tabl e base suct}ﬁas an al kal i nmetal hydroxide, for. exanple lithiumor

sodi um hydr oxi de. * tléfrlrfdf‘rmlwla)ri’la%’iﬂ iﬂTW&CG{Rﬂ’?yé@l&eFWPeﬂtﬁe&x%ar bonyl
group nmaya bearwanp\waterisl wegmhﬂ;edbys tflokBdwsrnAt Wi th a suitabl e aci d such

hydr ochl ori c, | phyr i trifl id and
an aryl et hoxycar BTIPE crapiiaeltl RatL BarsAdey rokPhes, 16 S o6E ooy be
.renoved, sbspersianyifel- bghpyytﬁydgpznmndﬁnee#ecamoxﬂml geid $2cy g); in . : :
pal | adi UeORySAE hiflorple o (15 4TI ho WiskBufh WEW SeiBEldl stoimigrp! © boron

tris(trifluoroacetate tern I ve protecting group for a
prinary &SPPRF3ERERIForsl hoyr. e%bﬁmlétu@ WAS RYRBYTatgAotm BdFe dhi{émy be renoved

by treat ;ﬁ?ﬁid}”lﬂ)b{beridmm-@ﬂbﬁgﬁﬁ%hloride vhich was used without further
PCT/ GB95 45 - an al kyl am ne,

02285
for exanpP&* écﬁ'éf‘?ﬂll ani nopropyl anine, or with hydrazine. A
sui tabl e protectiThe garerial wo abtnided sasgsumpended ihomethgkemeptitlorade acyl

group, fBEo%j”Rﬁc?t?Qe&ljﬁ:Pﬁéét f”aohle a\&‘&h?as%lﬁﬁf&é’kf an aroyl group, for

exanpl e benzo
1- tert-butoxycarbony piperazxne (2. 08 g) in methylene chloride (10 ml)

vere added in turn. The mixture was stirred at ambient temperature for
4 hours. The mixture was partitioned between methylene chloride and
vater. The organic phase was washed with water, dried (Mgs0,) and
evaporated. The residue was purified by column chromatography using .
increasingly polar mixtures of methylene chloride and methanol as
eluent (100:5 to 100:13). There was thus obtained
-16(gggg-butoxycarbonyl)-4-(1-(A-pyridyl)piperidin-A-ylcarbonyl]-
piperazine (2.38 g). :

A saturated solution of hydrogen chloride in diethyl ether
(25 ml) wvas added to a stirred solution of the
1-tert-butoxycarbonylpiperazine so obtained in methylene chlor1de (120
ml) and the mixture was stirred at ambient temperature for 18 hours.
The mixture was evaporated and the residue was triturated under diethyl
ether. There was thﬁs obtained 1-[1-(4-pyridyl)piperidin-4-
ylcarbonyl]piperaz:ne trihydrochloride salt (2.85 g); _ :
NMR Spectrum (CD3SOCD ) 1.5-1.9 (m, 4H), 3.0-3.2 (m, 7H), 3.6-3.85 (m,
4H), 4.15-4.3 (m, 2H), 7.2 (d, 2H), 8.2 (d, 2H).

Example 3 - .
1,1’-Carbonyldiimidazole (0.089 g) and triethylamine (0.08

ml) were added in turn to a solution of N-[2-amino-1-(piperidino-



exanpl e benzyl. The deprotection conditions for the above protecting

groups wll_necessarily vary with the choice of protecting group. Thus,
for exanpl EVOMIM2E| group such as an al kanoyl or an aroyl g?SE%“”ﬁ@ﬁm%e
removed, for exanple, by hydrolysis with a suitable base such as an al kal
metal hydroxide, for exanple lithiumor sodium hydroxide. Alternatively an
aryl met hyl group such as a benzyl group 6y be renoved, for exanple, by
hydr ogenati on over- a catal yst such as pall adi um on-carbon. A

st eri fyi g G ooy EyR2 (enipliehl Bickutpiithltnd fo) o and B8 AR FutE0LLe |
renoved, forsaé'ia&blzé,g)bgnh%r f'fflﬂﬁ \W‘Fh %Pdogg%‘" §\é8¥Fq‘£\3n %&Fﬁ%%ggygnge,
or for exanpliet@rd @as -stiryéd §ool80 miviutiesial-lpé-Pyredyl)pdpefazine XAPse g)by
treatnent w C) r . . I ]
trifluor oacé"talgcﬂébce?d?n or;ggomr&g@%@rrlﬁgse%élﬁgéng?fq ﬁ"&?gﬁg %F&&rﬁﬁl i3 1rsermved,
for exanpl e hobys hyThewintureoNas \partitiopad depueen ethykh scetatieadnd Water.car bon.
b Fas, ,t : | Nd$r4 f priayl [
ﬁ/[)er 1 is a%so{}gag?@ﬁ%\g% %rsmo%%sthlaﬁsﬁtﬁm‘f,d&ﬁﬁ Erih%o,f &tM! &aporafa@r €i n
(T[ er r] R er (Thp[xasifue [vasrpurified bR[ eqlupn chromatggraphyrusing ethyl\acegate
wherein M ?rars] eilﬁﬁﬂbjdi'ﬁhgﬁél dahnﬂzdgog%aigbﬂQ-'r(zﬁféph% Qﬂaleﬁﬁﬁf\yﬁmbﬁﬂﬁhﬁ)i P E Ee
resence of a suita base as_ i ned her ei npef or of, an, am.ne, 0 e
Porrnn allll TH*PﬁriQ;Qﬁ “8*'%?2@? GPﬁ{ﬁdéi%Piégﬁfﬁjhi}éY%F?Zb?@Y;§m1n°]'
di spl aceabl ethgljadptamide as a foamA(B8ulliBap}e value for the di spl aceabl e group
Zis, for I 0 OlnS J0NW_9X I Ok, _a€ I fl uoro,
TR EPeEe &.geﬁog%gﬁ K cpsnggﬁ. [A-9X @, 49, §96-¥ ! tuf

chl or o, bromr,-ﬁesrf—mx 8oly ony 3/ % 0
3.2-3.6 (m, 15H), 4.8-4.9 (m, 1H), 7.0 (d, 2H), 7.5-7.7 (m, 2H),
7.75-7.83 (m, 1H), 7.9-8.1 (m, 3H), 8.1-8.2 (d, 2H), 8.4 (s, 1H);
Elemental Analysis Found C, 58.9; H, 6.4; N, 15.3;

S 0.25EtAc requires C, 59.1; H, 6.2; N, 15.6%.

C30H378705

Example 4 |
Using an analogous procedure to that described in Example 1

except that 2-{1-(4-pyridyl)piperidin~4-yljacetyl chloride
hydrochloride salt was used in place of 1-(4-pyridyl)piperidine-4-
carbonyl chloride and that the product was purified by high pressure
liquid chromatography using a 50:50:0.1 mixture of acetonitrile, water
and trifluoroacetic acid as eluent. There was thus obtained
2-(2-naphthalenesulphonamido)-N-(1-piperidinocarbonyl-2-{2-{1-(4-
pyridyl)piperidin-4-yljacetamido}ethyl)acetamide as a foam in 18%
yield; ' '

NMR Spectrum (CD3SOCD3 +'CD3COZD) 1.0-1.7 (m, 6H), 1.7-2.1 (m, 8H),
3.0-3.4 (m, 9H), 3.5-3.6 (s, 2H), 4.1-4.2 (d, 2H), 4.8-4.9 (m, 1H),
7.05-7.2 (d, 2H), 7.6-8.2 (m, 8H), 8.4-8.5 (s, 1H);

Elemental Analysis Found C, 52.8; H, 5.4; N, 11.4;

H 055 cr3coéu H,0 requires C, 53.0; H, 5.8; N, 10.9%.

Ca2H40Ng

The 2-{1-(4-pyridyl)piperidin-4-yl]acetyl chloride
hydrochloride salt used as a starting material was obtained as

follows:-



WD 96/ 10022

PCT/ GB95/. 02285 - 46 -

The redCPPH0%22 conveniently performed in a suitabl e i nePET/GBIVARSR or

di luent as defined hereinbefore and at a tenperature in the range, for
example, O[err]C to 150[err]C, conveniently at or near anbient

t enper at ure. (c) For the préddecti on of those conpounds of the
formula | ~wherein N[err] is.a group of the formula

N -L A
dﬁ[’ gg{] I LLEV é]o ;ﬁﬁgé%ar bﬁé s}ahonoa‘c@tm ¢ho Bl ﬂﬂ krak Sadded cﬁ%ﬁ Y%GEE:I'” ' hlas a

e reaction, conven
presenc YFPERsHoR §8dg‘§" Hﬁ‘é‘?ﬁ%e@%eﬂ%ﬁ%ﬁé?%‘r dn mimegpl aﬂne of the
for mul a4i8/g)win [dimethaeyethahet {390f 0k )1ethich had been cooled in an ice-bath

HJ err] Q?thﬂE Vgl I;,Lg &r.?ﬁrecpr +39d Q:%C%siélggdelr EX&I i ve thereof as defined

her ei nb nvenlently perfornmed in a
sui t abl &-Beney}-4spinanidony (dﬂ&ﬁeni) a@sdeddedemmm abdftheemintmiratvas

t enper agtHr@el et B SRR Ofunpk e 50N 96 Mut) 190 SHikire GRPVEN onl |y at or
near anblentFéﬁgperatur roduction of those conpounds

d)
of the PHHHG Perveen rfi"ﬁEhYJs esher 3n8 "@Fe?he ng)rqupaic phase was
washed with water and with brine, dried (Mgso,) and evaporated. The

residue was purified'by column chromatography using a 3:2 mixture of
hexane and ethyl acetate. There was thus obtained
l-benzyl—a-(ethoxycarbonylmethylené)piperidine (5.52 g).

A mixture of the material so obtaiﬁed, 10%
palladium-on-carbon catélyst (1 g) and ethanol (250 ml) was stirred
under an atmosphere of hydrogen for 6 hours. The mixture was filtered
to give ethyl 2-(piperidin-4-yl)aceta;e as an oil (3.31 g) which was
used without further'purification;

NMR Spectrum (CDC13) 1.0-1.2 (m, 2H), 1.25 (t, 3H), 1.7 (s, 2H), 1.9
(m, 1H), 2.2 (d, 2H), 2.6 (m, 2H), 3.05 (m, 2H), 4.0 (m, 2H).

A mixture of a portion (3.25 g)'of the material so obtained,
4-chloropyridine hydrochloride (2.85 g), triethylamine (5.28 ml) and
xylene (100 ml) was stirred and heated to reflux for 16 hours. The

mixture vas cooled to ambient temperature and filtered. The filtrate

vas evaporated and the residue was partitioned between methylene

chloride and water. The 6:ganib_phase vas washed with vater, dried
(HgSOA) and evaporated. The residue was purified by column

chromatography using a 10:1 mixture of methylene chloride and methanol

as eluent. There was thus obtained ethyl 2-[1-(4-pyridyl)piperidin-
-yl]acetate as an oil (2.15 g).

A mixture of the material so obtained, 1N aqueous
hydrochloric acid (35.5 ml) and dioxan (100 ml) was stirred and heated
to 95°C for 3 hours. The mixture was evaporated and the residue was
freeze-dried to give 2-[1- (4-pyr1dy1)p1per1din-4-yl]acetic acid |
hydrochloride salt (2.3 g), m.p. 105-108°C.

Using an analogous procedure to that described in the portion
of Example 1 which'is concerned with the preparatioh of starting
materials, the acetic acid vas reacted with oxalyl chloride to give



(T[err]Rerr])[err]-Llerr]T[err] R err] in which-T[err] is N, and wherein
Merr] is a of the formula
L[err]-(NR] @&F éfJ{% in which L[err] is carbonyl net hyl ene, PAHEBIHEAES; on,

conveniently in the presence of a suitable base as WD 96/ 10022
PCT/ (B95/ 02285 _ - 62 ~ - 47 - defi ned
her ei nbefore, of an anine of the formula Il wth an acid of the fornul a

et i ned her oPRPEET R e piRerddin- o 18l £FFEA0E GudErenIAHds selt dRroa 1 n

a suitable |qeantitetﬂveey11e1dr. di l uent as defined hereinbefore and at a
tenperature in the range, for exanple, O[err] to 150[err]C, conveniently
at or near anbient tenperature. (e) For the production of those

conpounds of Exampleqs mul a |

Using an analbgeus procedure to'that'described in Example 1
except that 2-[4- (4-pYridy1)piperazin- ~yl]acety1'chloride vas used in
place of 1- (4-pytidyl)p1peridine-4-carbonyl chloride. There was thus
obtained 2- (2-naphthalenesulphonamzdo)-N-(1-piper1dinocarbonyl-2 {2-[4~
(4-pyridyl)piperazin-1-yl]acetamidojethyl)acetamide as a foam in 6%
yield; - o ' | '

NMR Spectrum (CD3SOCﬁ3) 1.3-1.6 (m, 6H), 2.9-3.05 (s, 2H), 3.1-3.7 (m,
~ 14H), 4.8-5.0 (t, 1H), 7.0-7.2 (d, 2H), 7.6-8.2 (m, 9H), 8.4 (s, 1H);

Elemental Analysis Found C, 57.4; H, 6.2; N, 14.5;

Cy;HygN,05S 1.5H,0 requires C, 57.4; H, 5;5;_N, 15.1%.

The 2-[4-(4-pyridy1)piperazin-l-yllacet?l chloride used as a
starting material vas obtained as follows:-

Sodium hydride (50% dlspersion in mzneral oil, 1.9 g) was
added portionwise to a stirred mixture of 1- (4-pyr1dy1)p1perazlne 3 g)
and DNF (20 ml) and the mixture was stirred at ambient temperature for
1 hour. Tert-butyl bromoacetate (6.5 ml) was added dropwise and the
mixture was stirred for 18 hours. The mixture was partitioned between
ethyl aee;ate and water. _The_organic'phase was washed with wvater,
dried (Mgso,) and evaporated. The residue wvas puiified by column
chromatography using a 17:3 mixture of methylene chloride and methanol
as eluent. There vas thus obtained tert-butyl - |
2-[4-(4-pyridyl)piperazin-l-yi]acetate as a solid (2.85 g).

A mixture of the material so obtained and trifluoroacetic
acid (7 ml) wvas stirred at ambient temperature for 18 hours. The
mzxxure vas evaporated to g1ve 2- [4-(4-pyr1dyl)piperazin- -yl}acetic
acid in quantitative yield;

MR Spectrum (CD,SOCD,) 3.35-3.5 (m, 4H), 3.9-4.05 (m, 4H), 4.1 (s,
2H), 7.25 (d, 2H), 8.35 (d, 2H). _

A mixture of the material so obtained (2.27 g), oxalyl
chloride (1.5 ml), DMF (3 diops) and methylene chloride (20 ml) was
stirred at ambient'temperature for 4 hours. The mixture was evaporated




wherein Merr] is a group of the fornula

(T[err] Rbﬁ; %’ rr]-Llerr]-T[err]R err] in which T[err] | d
wherein é%% &ﬁs adirect link to X and X is carbonylanikﬁ#ﬁmﬁh@zggaction

of an amine of the formula Il wth an isocyanate of the formul a

OCN- X- Q . The reaction is conveniently perfornmed in a suitable
inert solvent or diluent as defined Rdreinbefore and at a tenperature in
the range, for exanple, 0 to 60[err]C, conveniently at or near anbient

t enper at ute.give I4[k-(4-pyridiiigpimaatini -yriReeyl ehlonidenvhiieh wiscasere of a

sui tabl e Vgﬁﬁﬁt3ﬁggﬁéégﬁg}§ﬁé§%ﬁ96fOre’ of a conmpound of the fornmula V

wherein Z'1S a p as defined hereinbefore, wth an am ne
of the formula

HNR[ err] - ptfptis-gRL err]-A-COMerr]-Merr]-X-Q WO 96/ 10022

PCT/ GB95/ - 48 -
Triethylamine (0.77 ml) was added to a stirred mixture of

ethyl 2-amino-3-[1-(4-pyridyl)piperidin-4-ylcarbonylamino]propionate
dihydrochloride salt (1 g), succinimido 2-(2-naphthalenesulphonamido)-
acetate (0.92 g) and methylene chloride (50 ml) which had been cooled
in an ice-bath. The mixture was allowed to warm to ambient temperature
and vas stirred for 4 hours. The mixture was partitioned between
methylene chloride and water. The organic phase was washed with water,
dried (ngsoa) and evaporated. The residue was purified by column
chromatography using a 4:1 mixture of ethyl acetate and methanol as
eluent. There was thus obtained N-{l-ethoxycarbonyl-2-[1-(4-pyridyl)-
piperidin—é-ylcarbonylamino]ethyl}-2-(2-naphthalenesulphonamido)-
acetamide as a foam'(0.203'g);

MR Spectrum (CD,SOCD;) 1.1-1.2 (t, 3H), 1.4-1.8 (m, &H), 2.2-2.4 (m,
14), 2.7-3.0 (t, 2H), 3.5 (s, 2H), 3.8-4.1 (m, 4H), 4.2-4.4 (t, 1H),
6.7-6.8 (d, 2H), 7.6-8.3 (m, 11H), 8.4 (s, 1H); '
Elemental Analysis Found C, 55.7; H, 6.0; N, 11.1;

C,gHysNs0cS 2H,0 requires C, 55.5; H, 6.1; N, 11.6%.

6

The ethyl 2-amino-3-[1-(4¥pyridyl)piperidin-aoylcarbonyl-
amino]ptdpionate dihydrochloride salt used as a starting material was
obtained as follows:- ' ' ‘ '

g?-Benzyloxycarbonyl-DL-asparagine (25 g) vas added to a
stirred solution of bis(triflufoacetoxY)iodobenzene (60.6 g) in a
mixture of DMF (350 ml) and water (350 ml). The mixture was stirred at
ambient temperature for 15 minutes. Pyridine (15 ml) was added and the
mixture vas stirred for 16 hours. The mixture was evaporated and the
residue was partitioned between water and diethyl ether. The aqueous
layer was evaporated to give an oil mixed with a solid. The solid was

- isolated, washed with diethyl ether and dried. There vas thus obtained
3-amino-2- (benzyloxycarbonylamino)propionic acid (6.3 g).
. A portion (3 g) of the material so obtained was added to a
stirred mixture of thionyl chloride (1.01 ml) and ethanol (100 ml)



The reaction is conveniently performed in a suitable inert solvent or

di l uent as efl hereinbefore and at a tenperature in the range, for
exanpl e, !ﬁ% rr]C, conveniently in the range 15[err] t?F”ﬁﬂﬁTBPﬁ]C
(9) For the production of those conmpounds of the fornula | wherein

. Merr], Merr] or Qbears a carboxy or q?{boxy-containing group, the

5 hydronS|s of a conpound of the formula 1 wherein Merr], Merr] or Q bears
ia (1-40alko carbonyl gro The hydrolysjis reaction may

. conveni ent | §h ’é‘i‘ regy Wﬂeﬁ?ﬁi% - 1095y e riEheO P CURE rvAsT allqved, tg garm eyl e
~acidic or bﬁlﬁbl@nﬁaﬁeﬁpiﬁa&reparfdw&ﬁtﬂterﬁé‘d dof 6 h&&saCITheCmibb‘éiix&QWa%' s of an

. ester group_is, for. e | norganj c_ac hIor c or
' sul phuric aBY4Por t%quantrjq?‘g B%Fs"gufo‘FaSt ﬁ’é’{tﬁﬁiﬁz"cﬂdﬁ? F?% F€ gr oup
; is, for exawpd ehusrobzbiredd ethylaBkaimnez-e(&eniylmyedrbhmmnoi)@mpwna_s sodi um
hydrOX|de Oﬁwﬂgkﬁfﬁy gBTQrgf ? 6¥ The reaction is conveniently
en di l uent su

. perfornmed i a sul sol ch as an al cohol, for exanple

' met hanol orWaf@ 380CRy )t énbrdr 25 Uite 3H) .t Re0r3adglm, £B), éxﬁin!il @, (Dlerr]

to 120[err]§§ CQny_Q,ng-,em I Yuj nst, Ppe(g aggﬁ qf31(§, t§m605e§_ry] g (d, Qﬁ) 8.3 For
t he productlon of those conpounds of the formila I’ wherein Merr Merr]
- or Q bears &“C&Fbannyl N- al kyl car banoyl or N, N-dlalkylcarbannyl group t he

 reaction of a COrTDO!l'ﬁdetsﬁylidiﬁefw.rWha) |wa\éh8ddéﬁntd\/[aeétirreMxﬁrzdtlxré)ron bears a
- carboxy gro nbefore,

B e ey v T Gt R G S S
~reaction i s((bdngbn|lent+pyrpé5rf)wupmoﬁm-$-sarbmylechlneide :f.oMﬁeuo amd di | uent
o7 cel! 1o ARRELARELRIE 0 ) uF, SIPHIELUALLE, JIEcisV 06 LGP S )
For the prombéﬁnbrtemetmse fosnpl [OYES of Tbmweuwmwas IPa\Klﬁbﬁfié’Pﬁd @esm a
hydroxy gr Q#chylé}% €RBdrHME AdrldOPattr.a THYTBEgHHd c Ophds@EvdsOULaRH Liheefie) Q
bears a (1- 4% 3' N) @5 Panﬁpevaporated The residue was pur:.fied by column
chromatography using 1ncreasingly polar mixtures of ethyl acetate and
methanol as eluent. There was thus obtained ethyl
2-(benzyloxycarbonylamino)-3-[1-(h-pyridyl)piperidin-é-ylcarbonyl-
amino]propionate (0.5 g). |
After repetition of the previous step, a mixture of the
materlal so obtained (2 g), 10% palladium-on-carbon catalyst (0.2 g),
1IN aqueous hydrochloric acid (8.8 ml) and ethanol (50 ml) was stirred
under an atmosphere of hydrogen for 6 hours. The mixture vas filtered
and the filtrate was evaporated. There was thus obtained ethyl
2-amino-3-{1-(4-pyridyl)piperidin-4-y1carbony1amino]propionare'
dihydrochloride salt (2.48 g);
NMR Spectrum (CD5S0CD,) 1.2- 1.3 (T, 3H),_1 5-1. 7 (m, ZH), 1.8-2.0 (m,
2H), 2.6~2.7 (m, 1H), 3.2-3.4 (t, 2H), 4.0-4.3 (m, 6H), 7.15- 7.82 (d,
2H), 8.1-8.2 (d, 2H), 8.5-8.65 (t, 1lH).
. The succinimido 2- (2-naphthalenesulphonamido)acetate used as

a starting material was obtained as follows:- |

A solution of N,N’-dicyclohexylcarbodiimide (4.12 g) in ethyl
acetate (50 ml) was cooled to 0°C and added to a stirred mixture of
N-(2-naphthylsulphonyl)glycine (5.3 g),_E-hydroxysucoinimide (2.3 g)
and ethyl acetate which had been cooled to 0°C. The mixture vas
stirred at 0°C for 1 hour, allowed to warm to a@biént temperature and



A suitable deal kyl ating reagent is, for exanple, any of the WO
96/ 1002 2285

49 - %many %zeagents known to effect such a transformtfﬁéﬁa’g eaction
rray be carried out, for exanple, using an alkali nmetal (1-4C) al kyl sul phide
such as sodi um et haneth| ol ate or, for_exanple, using an al kali netal '
di aryl phosphi de such as lithium d| p'hér?y]'phosphl de. Alternatively the
reaction may conveniently be carried out using a boron or alum nium
trihal i destinred £or BOrhourss | Bhemigoure was recooledThe Af€afday|labéwmandaction is

conveni epi]perB8! f @heBd1trar? wf»y'ewp&x%tw%h S \é@ﬂduer w4l | uent as defined
her ei nbef ore an nperature_in the ran exanple, -80 to

100[ er r ] ESCISH sgql,fqrym fmixpre ahgiexppeang § g‘@%oﬁ‘@ﬁf% There vas When
a phar rrgema iobﬁé:lnﬁdaﬂﬁeaéqahgéd Sthithig AageriRDUBJ20d);the formula | is ;
require t. Ry _be r e Leact, sai g, conpoun

W '?h a smi E&g%%ezléﬁﬂg @ﬂgglh\%ég‘nW'oﬁg? 80%?&1( zg) ™

When an dp8-7cal (my &)X, 804862 n{mf 3H) cBPDUsd LH),t Beb f(m; MH)a | is required,
it may be obtained, for exanple, by carrying out one of the aforesaid

procedures usi ng an optically active starting material or by resolution of
a racem f said conpound using a conventional procedure.

As stated previ omshyg #h a0 ORI PESceRlird 1D HAIETUbdErHbAd i Esaplt f.07 MUl 2 |2
are |nh|2$a£§_‘ (15 ‘Fhf géygge}r@f or Xa. The_ effects of  this inhibition may
be denonSTIRRPERFISLiRRPNG Hag)reppteds Fithy sEhyl }3?’6‘?%{90?%%1‘5& out .
her ei naf peridyl)miperidin-4-yiteasbonyimmninopprdpichate dihyidrbelilidrian sadd don vitro
assay Syéiﬂ*‘e)ﬁ@ﬁ Eg(f-hg&&gie&%ﬁf&m%gmi&e)-ge h?g-ﬁyridyl)piperidin-

4-ylcarbonylamino]propionate as a foam in 37% yield;

NMR Spectrum (CD SOCD ) 1.1-1.2 (t, 3H), 1.3-1.7 (m, 4H), 2.1-2. 3 (m,

1H), 2.7-2.9 (m, 2H),3139(m, 6H), 3.9-4.1 (t, 1H), 6.7-6.8 (d,

2H), 7.6-8.2 (m, 11H), 8.35 (s, 1H);

Elemental Analysis Found C, 59.8; H,'6.4; N, 10.3;

CogHaoN,05S 0.75H,0 requires C, 59.6; H, 6.0; N, 10.7%.

Example 8
: ‘A mixture of N-{l-ethoxycarbonyl-2-[1-(4-pyridyl)piperidin-4-

ylcarbonylaminojethyl}-2-(2-naphthalenesulphonamido)acetamide (0.1 g),
methylamine {33%Z solution in ethanol, 0;2 ml) and ethanol (5 ml) was
stirred at ambient temperature for 2 hours. The'precipitate vas
isolated and purified by column chromatography using increasingly polar
mixtures of ethyl acetate and methanol as eluent. There was thus
obtained N-methyl-2-[2-(2-naphthalenesulphonamido)acetamido]-3-[1-(4-
pyridyl)piperidin-4~ylcarbonylamino]propionamide (0.01 g);

Elemental Analysis Found C, 57.6; H, 6.1; N, 13.9;

C27I'I32N6 5 0.5H,0 0.5EtOH requires C, 57.5; H, 6.1; N, 14.3%.

2

Example 9 - : : _
A mixture of N-{l-ethoxycarbonyl-2-[1-(4-pyridyl)piperidin-4-

ylcarbonylamino]ethyl}-2-(2-naphthalenesulphonamido)acetamide (0.15 g),
0.1IN aqueous sodium hydroxide solution (5.3 ml) and methanol (3 ml) was
stirred at ambient temperature for 2 hours. The basic solution was



Kettner et al., J. Biol. Chem, 1990, 265, 18289-418297, whereby various

concentratlons of a test corrpound were dissolved in a pH7.5 buffer

cont ai ni ng OV8M02%,0) yet hyl ene gl ycol and incubated at 37[ er PFE/GBYNG238S

human Factor Xa (0.001 Units/m, 0.3 m) for 15 mnutes. The chronobgenic
!substrate S-2765 (Kabi Vitum AB, 20 [err] I\/% was added and the mxture was
‘i ncubat ed at 37[err]C'for 20 m nutes whil ? “the absorbance at 405 nm was

‘measured. The maxi numreaction velocity (Vmax) was determi ned and conpared
with that of nguensdised byarhel eddisvioniof Gglh@quesist hydnochloric a¢ithi(bil od)

ot ency was I a ¢
IgCT/ GB%S/ ozzgg@ aP6FhtRA. 'Thh%iuﬁé Yas triturdfed ﬁﬂ@é}oagethgl ether. There

‘Measur enent 388 TR ntRt3ineth 2ni21(Gnnanhebalenesuiphonapided asaramagolnds [ Fbeat ed
‘except t hat byfaylt)mmban-@%m&bwmmmrmnweaﬁhrmmgsng)q substrate

etivity An M SBeeE TE GER T R (Ve Al ToF ool 2B+ ookt

added direct L§) 4 @.838d{tym2l) | r3as-3.al (inj AN) (3B BSgJ BG0(dd 2HY, paltés. 15 god to
1 part citrayg sql 4td @n S r contrifugation (1000
1) 28,1497 Le, 0 BLE Rt S 0 1

g, 15 minutes 'and’ st’or tivated parti al
"t hr onbopl ast isaFeundr 64 fbith e Ng P0.3sests were carried out

in the pre_seochi gﬁ 03 bR KO0 GRYLIAS BD6B; a1t §54; KPrRYRd and the
-concent rati ont®R% 2k corrpou?nd requi red to doubl e the clotti ng tine,

+hereinafter referred to as CT2, was determned. In the APTT test, the test
~conpound, bl Exskpfeatgra and -APTT reagent were incubated at 37[err] C for

‘mnutes. Calciumc was _add nd |br|nf n a he
e reauired for o JEHEE B PRTENE BrRRERR Y shae Heprubed il Badis 1)
| anal ogous prwwnYﬁMWiMriMdéemépnyl lehloztiide swas reaamﬂomltdlstl n was used

10 place of ABlakfRAS0E2-ndphehalenesud fnénantbyfprOp iy PhipeBla AUl ant
y hydrochloride salt to give N-[2- (2-naphthalenesu_1_phonamido)-2-

!
; (piperidinocarbonyl)ethyl]-1-(4-pyridyl)piperidine~4-carboxamide in 17%
yield; . '
Elemental Analysis Found C, 61.4; H, 6.8; N, 12.1;

The 1-{3-amino-2-(2-naphthalenesulphonamido)propionyl]-
-piperidine hydrochloride salt used as a starting material was obtained
as follows:-

Triethylamine (3.1 ml) was added to a stirred mixture of .
2-naphthylsulphonyl chloride (1.67 g), l-[2-amino-3-(tert-
butoxycarbonylamino)propionyl]piperidine (2 g) and DMF (25 ml) and the
mixture was stirred at ambient temperature for 16 hours. The mixture
was partitioned between ethyl acetate and water. The organic phase was
washed with brine, dried (Mgs0,) and evaporated. The residue was .
purified by column chromatography using increasingly polar mixtures of
hexane and ethyl acetate as eluent. There was thus obtained 1-[3-tert-
butoxycarbonylamino)-2—(2-naphthalenesulphonamido)propionyl]piperidine '
as a solid (2.6 g). - - |

The compound so obtained was suspendéd in ethyl acetate and
the mixture was cooled in an ice-bath.. Hydrogen chloride gas was led
into the mixture for 1 hour. A clear solution was formed followed by
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The test compound was adm nistered intravenously or orally to a group of
Al derl e star rats. At various tinmes thereafter
anaest he ﬁggelgmy%l ood was col | ected and APTT and PT coagu{%{lﬁ% 932@%%

anal ogous to those described herei nbefore were conducted. e) An in
vivo Measurenent of Antithronbotic Acgj vity Thrarbus formation was induced
using an anal ogous nethod to that described by Vogel et al., Thronb.

Research, 4 1989, 54, 399-410. A group of Alderley Park Wstar rats was
anaest het™he IFPRRILIon; of A PTREdPhEATRO VIR ¥as deplateds hTheER Fasathus Two | oose

sut ures dwhtadedca-t [edamﬁmgz cm-aawﬂhalémndpﬁdmamliclw‘)@i-bﬁronyﬁmpeﬂﬁane Test
conpoun | ntrave ora {, a riate tine
thereafte |c§gﬁlél *Pd 85I%§P?'P‘| ? fﬂ‘%ﬁ@é sa%‘ni’ﬁ'f@f’g é‘@%?f?o t he

jugul ar wurifigadiomfter 10 seconds, the two sutur es were tightened to

I nduce stasis within the |igated portion of vena cava. After 10 m nutes the
| igated tissue was excised and the thronbus therein was |soI ated, blotted
and wej gfZample 11 \\» 96/710022

ZC;I-/hSB Qﬁ/ Yean Un? Ian analogmcl)st prﬁgf%dsure 5 tga%:c? es‘c:)ffnbegllon E:x?"c')rrru ae | and
| a valrjg ﬁ&{?‘i}gﬁ&?&qué%ép E?@die V38 ggﬁ@'reé| vithynpounds of the
f or mul ae NI-[Mlhﬁ-ZprﬁmsdeBdeylﬁéthyhp-Z‘-QDLMhhﬂaleﬁﬁﬁmmbﬁﬁﬁS)B or
G50 ( Fadberent8s wo By - LT BRAET eyl Bpdans o v 12-pipertatno- 55007 5
[err]M carbonyl ~2- [lté@-tpyb;dyll)mr@dmmlmrboﬁﬂmmém}mhﬂ}agemtide irhan 50

Jerr]M  41% yield, m.heSdo0Sl02° @TZ (PT) in the range, for example, 1-50
[err] M y m}J 2 (APTT) in the range, for exanple, 10-100

[err]M MR Spectrum (CHySOGRy +o¢D,4>@gm)uel i (Borfiunt o8- &XBI 1 as
di scl osed.0-4.2 (m, 2H), 4.8-5.0 (t, 1H), 7.0-7.2 (s, 2H), 7.6-7.8 (m, 2H),

7.8-7-9 (m, ].H), 800-803 (m, SH), 8.4-805 (S, IH);
Elemental Analysis Found C, 61.1; H, 6.4; N, 13.7;
C31H38N6°55 requires C, 61.4; H, 6.3; N, 13.9%.

The N-[2-amino-2-(piperidinocarbonyl)ethyl]-2-(2-naphthalene-
sulphonamido)acetamide used as a starting material was obtained as
follows:-

A mixture of 1-[3-émino-2-(bénzyloxycarbonylamino)propionyl]-
piperidine (2 g), succinimido 2-(2-naphthalenesulphonamido)acetate
(2.4 g) And ethyl acetate (25 ml) was stirred at ambient temperature
for 12 hours. The mixture was partitioned between ethyl acetate and

. water. The organic phase was washed with water, dried (HgSO4) and
evaporated. The residue was purified by column chromatography using
ethyl acetate as eluent. - There was thus obtained N-[2-(benzyloxy-
carbonylamino)-2-(piperidinocarbonyl)ethyl]-2-(2-naphthalene-
sulphonamido)acetamide as a2 foam (1.83 g).

A mixture of the material so obtained, 10% _
palladium-on-carbon catalyst (0.3 g) and ethanol (40 ml) was stirred
under an atmosphere of hydrogen for 8 hours. The mixture was filtered
and the filtrate was e#aporated. - The residue was purified by column
chromatography using a 1:1 mixture of hexane and ethyl acetate as
eluent. There was thus obtained N-{2-amino-2-(piperidinocarbonyl)-



hereinafter has an I1CJerr] of 0.3 [err]M against Factor Xa in test a), an
I ferr] of %ﬁater than 100 [err] M against thronbin in test b) and a CT2
(PT) of 14 [¥PPMO%%*hd cT2 (APTT) of 62 [err]Min test c), and /0238S
increased clotting tine following the intravenous adm nistration of a 10
M/ kg dose in test d) and a reduced thro gs wei ght follow ng the
intravenous administration .of a 5 ng/kg doSe in test e). By way
;of further exanple, the conpound of Example 39, Conpound No. 2, as

:di scl osed herethyd] t+21(2leaphghalenpspiphondimigiopdcetanidd NP aimignswhichcvas uded i n

test a), an |{fabht fRketdL3LRIFiERAHn100 [err] M against thronbin in test b),
a Cr2 (PT) of 1 [err]Mand CI2 (APTT) of 1.8 [err]Min test c), and shows

‘an increased clotting tine follow ng the intravenous adm nistration of a 5
ing/ kg dose i rg ledR and a reduced thronbus weight follow ng the

‘intravenous admnistrgiion of. a 5, ng/ dose in test d). . By way
‘of further exanpl e, tﬁ%e FApTtng @@%?g%n&%gﬁaemwg, exfept that
.di scl osed herkinaphthylsukphoayl IcGleride wds @séd ineplddd af fi-naphthgtsudiphdmyl n
'test a) and of [ ' t hr anhi i, J N oo (1 (lm ‘By
way of furt hgér]‘llé%%ﬁl e?ﬁ%ﬁeﬁi%]&%%ﬁ%ghgﬁ‘ﬂxgn@”ﬁ“&&“ﬂ%‘ﬁ%‘&ﬂ‘ﬁ)& ) Ng “5,(4as

di scl osed herpsirhdy})@i peristinrt-ydtarhopybipipevwdnpein PRE-aaldst Factor Xa in
‘test a), an |ReSpdcrelim né@ddul_,g/l 842k NA it NgBTOR Iys-n, dL3h, D), a3 GL3.4 RE), of
;0.5 [err] M an T1: a:{_rerr]M in test c), apd shows 'an i ncr eased
clotting timMol AP KB 14 r Arnde® 4BnidWst§d5i e SF) a /56niy&Mdose in
;tes; d)._/ - 3D 9.9-80D4aA, 4H), 8.35 (d, 1H), 8.7 (d, 1H); -
.PCT/ GB95/ 022 . : . 3 D2 -

‘way of furt,hg—*’%%@;ﬂé"ﬁéﬁc%%%&ndﬁ%ﬁ'&ar%l‘é N 151 scl osed
‘herei nafter gHagN D%/,?Oiz@f réquddes [62r2] M,agad:n¥ Haé%or Xa in test a), an
1derr] of >1 [er#] against thronbin in test b), a CI2 (PT) of 0.7
‘[err]Min test c), and shows an jncreased clotting tinme follow ng the

Example 13 _
N-Methylmorpholine (0.095 g) and isobutyl chloroformate (0.13

g) vere added in turn to a stirred suspension of
1-(2-naphthylsulphonyl)piperidine-4-carboxylic acid (0.3 g) in THF (6
ml) which had been cooled to -10°C. The mixture was stirred at -10°C

" for 30 minutes. A solution of 1-(4-pyridyl)piperazine (0.155 g) in DMF
(3 ml) vas added and the mixture was stirred at ambient temperature for
18 hours. The mixture was evaporated and the residue was purified by
column chromatography using a 22:3 mixture of methylene chloride and

By

methanol as eluent. There was thus obtained
1-{1-(2-naphthylsulphonyl)piperidin-4-ylcarbonyl]-4~(4~pyridyl)-
piperazine as a solid (0.07 g);

NMR Spectrum (CD3SOCD3) 1.5-1.75 (m, 4H), 2.3-2.45 (m, 2H), 2.5-2.65
(m, 1H), 3.5-3.75 (m, 10H), 7.05 (d, 2H), 7.6-7.75 (m, 3H), 8.0-8.2 (m,
S5Hy, 8.35 (d, 1H). : '

The 1-(2-naphthylsulphonyl)piperidine-4-carboxylic acid used
as a starting material was obtained as follows:-
A solution of ethyl piperidine~4-carboxylate (1.02 ml) in
- methylene chloride (5 ml) was added to a stirred mixture of
2-naphthylsulphonyl chloride (1.5 g), triethylamine (4 ml) and
methylene chloride (10 ml) which had been cooled to 5°C. The mixture



I ntravenous adm nistration of a 5 ng/ kg dose in test d). By way
of furt l'e, the conmpound of Exanple 63 as discl after
has an P&bﬁ@@% 008 [err] M against Factor Xa in test a?ﬁzﬁwu of
>10 [err]Magainst thronmbin in test b), a CI2 (PT) of 4.6 [err]Min test
c), and shows an increased clotting-tégamm follow ng the intravenous

adm nistration of a 5 ng/ kg dose in test d) and a reduced thrombus weight

1011 oVl NGak N PLd AXCHHISnE WERBLALEL AR P pBurs. "ONOIni SRR Ldk LOst ©)-

According to a ure nvention the 'S prOV|ded a
phar mace @VARH3tES AMdsthe 6#%?0%%6%%%9@%#%%(#@&%@#@ @nderi vati ve

of the fqaget.a th@rorgénﬂchshafs@rm &akﬁed Qit}ﬁzﬂhﬁmlhbﬁﬁﬁéﬂlﬁrféfﬁpf abl e
salt theregf in a sg‘ieﬁél on w rmaceﬁtlcal | y-accept abl e diluent or

carrier. vater, 59‘490%‘% ,egﬁp efe TReLe #as KhU§; Qbhained othyk ol use,
forI exam_ll-]?z-ma?hﬁiﬁtsulpmpyu)lpapeﬂqiiﬁeus-c@tbadylytéQlluas an, susloensi on or
emul sion; for topjc rea r,_agqueous or
oily solution or Asug'lx | 8?1 tgfowaﬁﬁggﬁf 53s® taty d eggﬁgl‘?‘é‘"&\ hgﬁﬁ?xf%,denasal
spray or (ﬁa@alg)dmﬂoﬂhmi Mzﬂgmhhlwaerstr:e'c'edilandshgateﬁrtoexaﬁpnbtefa $upposi tory;
for adm Bhgtd.at m@ m@Ytdr'ehQA@teb%brai: § SO Fedftug azsngéyd;i@wﬂe%ed powder

such as a dry a mcrocr ine form or aer osol for

sub-1 i ngt‘?&F"Qﬂ“ B%Rf’é’&?“%%b%? AN MY - ?%P’é&a“éF R?’&ﬁgdfaé dgled or
parent er agstg fnd1@bashraged Nt me/;@ﬂeus:,thahlmhﬁmous i ntramuscul ar,

o Lovesl bt %@?ﬁ%)#ﬁé@ﬁ% ve-Eafhmetls afed %i)gﬁeﬁli'rédsf"n“ta' >

{convent i MR Speabrumy sngn Yo vEsit.i70 () ZH)(pllpBeh19§ (m, ZH), 2-2I'Be(mn0unt of
active i edi eat o] CYC formul ae
| or Ia, Qgi 2.8 E Y (55 ?E)a’ §;§c?egf F’g ?g‘j‘t ha éggonbl ned

with one(®y %p@éﬁc(% éﬂis to produce a si ngI e dosage formwll
necessarily vary dependi ng upon the host treated and the particular route
of admi ni str ti n For exanple, a fornulation intended for oral . WO
96/ 10022 Example 13 - PCT/ GB95/ 02285

N,N’-Dicyclohexylcarbodiimide (0.5 g) was added to a stirred
mixture of N-(2-amino-3- phenylpropyl) -1- (4-pyridyl)piperidine-4-
carboxamide (1.08 g), y-(z-naphthylsulphonyl)glycine (0.85 g)
N-hydroxybenzotriazole (0.34 g), g-methylmorpholine (0.71 ml) aﬁd DMF
(20 ml) vhich had been cooled to 5°C. The mixture was stirred at 3
ambient temperature for 18_houre. The mixture vas evaporated and the
residue was purified by column chromatography using increasingly polar
mixtures of methylene chloride and methanol (20:1 to 20:3) as eluent.
There was thus obtained 2- (2-naphthalenesulphonamido)-N-{1 phenyl-3-
[1- (4-pyridy1)piperidin-4—y1carbonylamino]prop—Z-yl}acetamlde as a
solid (0.52 g); -

NMR Spectrum (CD SOCD ) 1.5-1.7 (m, 2H), 1. 75 1. 9 (m, 2H), 2.4=2.65 (m,
4H), 2.9-3.4 (m, 6H), 3 85-4.0 (m, 1H), 4.0-4.15 (m, 2H), 7.0-7.2 (m,
éd), 7.55-7.65 (m, 3H), 7.75 (m, 1H), 7.9-8.1 (m, 5H), 8.35 (d, 1H).

The N-(2-amino-3-phenylpropyl)-1-(4-pyridyl)piperidine-4-
carboxamide used as a stafting material vas obtained as follows:-

Using an analogous procedure to that descrlbed in J. Chem.
(S), 1992, 391 Nz-tert-butoxycarbonyl DL-phenylalanine vas
converted in fpur_steps into 1-am;nof2 (tert- butoxycarbonylem;no) -3-

phenylpropane.

. This Sheet Has Been Rerlace

L

THIS SHEET HAS BEEN
REPLACED




- 53 - adm nistration to humans will generally contain, for exanple, from

0.5 ngto 2 ctive agent conpounded with an appropriate

;conveni ent gﬁﬂaﬁ{m& exci pients which may vary from about 5 tg@@ggﬁngg
‘percent by weight of the total conposition. Dosage unit fornms will
‘generally contain about 1 ng to about 500_ng of an active ingredient.

. According to a further feature of the IfTVéQlt'i on there is provided an
~ami noheterocyclic derivative of the fornula I or of the fornula la, or a

phar maceuti cal | y- accepéiangl gn Saahlogolnsrmfcedﬁﬁ tosthattndescrkbétbdnothe seadmdent

O b B B b G Bt o R 880 50

I ncl udes the ve | ngr uctlon 0

medi canent f repawation-of starting matepiad@uclTig- D}'ﬂdﬁimll’){aﬂiﬁﬁrﬁﬂtﬂ@bwﬂ
‘effect, dhilbes e g nﬁq‘éﬁéfﬁ ?f‘tt?'itéxﬂ?ﬁgﬂl Eteﬁtft%ﬁicarbonylaﬁxﬁhé))d-
producmg an antit ot1c ef . (i treat a Fact or

- medi at ed di sd’éﬁéﬁd’rﬂ’m &algive N-{2-(rert-py 5‘?9"?13‘“1“30/)3 -p eW]é’éPPYH a
thronbosi s medigt ﬁyild&fﬁ%&ﬁé&ﬂ]&néﬂﬂitEiﬂoxamlde in 392 ysenydi tion; (vi)

ctreating coagul ation d| sor ders; n thr onbosi s or
"embol i sminvol vi ng FaftXtyee of the mater:.aﬁ,esgﬁ 8%%%“5% @abgt ot
: The inventi ortrafhmmacéuidea:ial (2trlgdvay spiomhdcan@mbiendf tsmera:umﬁpndd

- her ei nbefore re 0
ot eh conort 480ed ] oHhe MlaPudl S8EGaRledloB Uil 08 SeBble Ss NE1EAINEE ifter
treatment an déethsth ev@ewarmtnqreowuamh%wubveineﬁg?!e&:%-émn%é V?ﬁwpyl) -1-
her ei nbef ore. (4-?yr1dyl)p prPfdﬁhzs-&f:bémudé)S@ .bog) WhecRay tisedowithour
;prophylactlc o]

“vary accordi rF‘?ﬁl‘[ ﬁE’-‘#féFﬁF’é’“and severity of the nedical condition, the age

" and sex of tlmn@dmkmﬂr(cp Ocagt heing (npawd wes-2ie (npwl,02.75-3.0 (m,

et onett abdl: Eanpole Gt kST BrIPAc ol 15375e SB Py 8138 R e

 treatnent or 2)evention of a variety of -nedical disorders where
fanticoagul ant therapy is indicated. |In using a conpound of the

osés of a conpound t he romulae | or la will naturally

Example 15 _
Using an analogous procedure to that described in Example 2

except that DMF was used in place of methylene chloride as the reaction
solvent, 1-{2- [4-(4-pyr1dy1)p1perazin- -yl]acetyl}piperazine was
reacted vith 2-naphthylsulphonyl chloride to give

1- (2-naphthylsulphony1) 4-{2- [4 (4- pyridyl)piperazin- -yl]acetyl}-
piperazine in 22% yield;

NMR Spectrum (CD3SOCD3 + CD3C02D) 2 4-2. 5 (m, 4H), 2.9-3.05 (m, 4H),
3.15 (s, 2H), 3.3-3. 45 (m, 4H), 3.45-3.65 (m, 4H), 6.95 (d, 2H),
7.5-7.75 (m, 3H), 7.95-8.2 (m, 5H), 8.4 (s, lH);

Elemental Analysis Found C, 62.1; H, 6.1; N, 14.4;
| N0,S requires C, 62.6; H, 6.1; N, 14.6%.

- The 1-{2-{4-(4- pyridyl)piperazin- -yl]acetyl}piperazine used
as a starting material vas obtained as follows:-
N,N’-Dicyclohexylcarbodiimide (0. 84 g) was added to a stirred
mixture of 2-[4~ (4-pyridyl)p1perazin- -yl]acetxc acid (1 g),
1-(tert- butoxycarbonyl)piperazine (0.67 g), N-hydroxybenzotriazole
(0.382 g), N-methylmorpholine (0.79 ml) and DMF (30 ml) wvhich had been
cooled to 5°C. The mixture was stirred at ambient temperature for 18



formula I for such a purpose, it will generally be admnistered so that a

daily d e range, for exanple, 0.5 to 500 ng/ kg bod
96/ 1002270 ® g6floda] ﬁéf’ﬁé%@!%?\/’\g%z%

- 54 - wei ght is received, given if required in divided doses. In general
| ower doses will be adm ni stered when a parenteral route is enployed, for
exanpl e a dose for intravenous admmni’dtration in the range, for exanple,
0.5 to 50 ng/ kg body weight will generally be used. For preferred and

es peci aI hyuxs. ef Erer atixnrepeasideamiratdi andvihet residue Wasgﬂiﬂf&éd byower doses

il dai | le, 0.5
}[MO 10 ng Eﬂjn%yglgtomfagéﬁ?émsfnéa % %m?ﬁaﬁ'e' 9{ tn%%!é%legg I Q gv#e exgrr]]c) o(ramjl ae
| and | amel nobrasm&hlﬁn} of Theze u@Sashthhebeqi@adub(wgmacbqwlagents for
use in ‘{\@Iﬂh?k%%yﬁ?&ﬁ@éa%ihm%!ﬂd& yIRpet Pke ks 20k sh véeqﬁug whenever

an anfi coa ulant effect, for_exa burlng t he

It is required to
ex-vivo storage dfm 5#&541’8 of doPPxFion n(ot-ﬁéz HeQSI%nE?ﬁe%? t?Po?'EfgliEa‘Fv tests

fﬁr conpétifiscbeadedc a&&ucaaﬁyi anl xih'&ﬁﬁéﬂel emoride (5 ml) wa?h&i&Qéﬂ)OU“dS of
the inventi O

admi ni st 8F & F‘?f’%&ﬁﬁ'lﬁ%@%n'r‘gﬁlﬁt Figh as iy %&Fﬁ%@[g 8g?qva§%c[_itgeg YFent s

such as a—-{Z@r{éﬁtle-lpyridylagmdrazimrl-yb])aaagﬂapﬂpmzénq)lmsqnmgmiaet I vator or
derivatiyggdl her eof or streptoki nase. The conpounds of the invention nmay
al so be mnistered with, for exanple, a known pl atel et aggregation

i nhi bi t ONMR (Spaetzuma (GR-S06Bi 31 05-3a2% Hmontbxahe5adt Adni ) 10 7a'3t-$lronboxane

synt hase rhnbl-ll?' tPoLs. ﬁ(lﬁnodm hNF?,Ol(é,DlzﬂQGW 3 PESRH) 08,8 {10,
anti - hypert nsive agent invention will now be i I I ust rat ed
in the f&f1 ng Exanpl es in whi ch, unI ess ot herw se stated: -

(1) evaporations were carried out by rotary evaporation in vacuo and
wor k- up Qﬁ&iigukes were carried out after renoval of | |
Using an analogous procedure to that described in Example 1,
1-(4-pyridy1)piperidine-#-carbonyl chloride was reacted with
N-{3-amino-1-(piperidinocarbonyl)propyl]-2-(2-naphthalenesulphonamido)-~
acetamide hydrochloride salt to give 2~(2-naphthalenesulphonamido)-N-
{1-piperidinocarbonyl-3-[1-(4~pyridyl)piperidin-4-ylcarbonylamino]-
propyl}acetamide in 17% yield; : :
NMR Spectrum (CD3SOCD3) 1.3-1.8 (m, 12H), 2. 3 2.5 (m, 1H), 2.7-3.1 (m,
4H), 3.2-3.45 (m, 4H), 3.5-3.6 (m, 2H), 3.8-4.0 (m, ZH), 4,6=4.7 (m,
1H), 6.7-6.85 (m, 2H), 7.6-7.8 (m, 3H), 7.8-7.9 (m, 1H), 8.0-8.35 (m,
7H), 8.4 (s, 1lH);
Elemental Analysis Found C, 59.6; H, 6.6; N, 13.0;
C32340N6058 1.25320 requires C, 59.8; H, 6.6; N, 13.1%.

The N-[3-amino-1-(piperidinocarbonyl)propyl]-2-(2-
naphthalenesulphonamido)acetamide hydrochloride.salt'used as a starting
material was obtained as follows:-

1,1’-Carbonyldiimidazole (3.95 g) was added to a stirred
solution of N2-benzyloxycarbdnylfDL-glutamine (8.47 g) in DMF (60 ml)_
and the mixture was stirred at ambient temperature for 15 minutes. The
mixture was cooled to 5°C and piperidine (4.82 ml) was added dropwise.
The mixture was allowed to warm to ambient temperature over 1 hour.

The mixture was partitioned between ethyl acetate and 2N aqueous



.residual solids by filtration; (ii1) operations were carried out

at roomtenperature, that is in the range 18-25[err] C and under an
at mospher e V@ 9%H0%2hert gas such as argon; (iii) PROI/GRISI2285

 chromat ography (by the flash procedure) and nmedi um pressure |iquid
" chromat ogr aphy (MPLC) were perfornmed on Merck Kieselgel silica (Art. 9385)
~or Merck Lichroprep RP-18 (Art. 9303) fekersed-phase silica obtained from

| E. Merck, Darnstadt, Germany; : (iv) yields are given for
“illustratio no ri t ' | ; WO
Lhlustra ay&rucmmi akfd. frhen%sgéﬁ% bhake! {gs %L‘t.xéHJ%ﬁI bg%?gbgs\}i&gz -

. -55 - brine, drigd) (¥gR0,3RRpd pvaReERtedf ThR TeSidNe ¥39 PMEIedabY sfactory

- mi croanal yseslumadckivmatogdaphg tusing V9 B mikehid HEdethyl nacdtass awdonethafol

CoorTorsy oo muBe: CRRErVER h SRR e PSRRI RANRE, ¢ e

. determ nati ptpe:ﬁdMR(épEB:tgr)glm;@at b36-d_81&1q.cal shift val ues were mefasured on
(e delta scale: thehl Uik RRKLRHdORS AN REERibIIET ths. scloRl O
l'et;®m t1plet; Vi) I nterned ate

- d, doublet; t, tri
" not general W%F¥‘§ fonntmertrgraels ofnthepertionval xamplesdwideht #n | ayer

| chromat ogr apblicernédfwith @@ pdpara®ion\BR sty Marerials, the DL-glidahmin@! ting
‘ points were Peterqined using a Mettler SP62 au

" appar at us oPiREFid} g

. the fornul abutysgl ppipededidlel yn dateyidlded after crystallisation froma

 conventional organi q 3%' %E;[?‘g’iﬁgg%’%%“fé Qanﬂ g)’ zwgg?éd Fﬁggt ggﬁ) e';]ger -or

S Wwere

POI nt

& it [Fomstered 1At Jol oot - PRr o he AILHBANT (s of

hexane, alone or in'a& VIl

- abbrevi at i oselutiem dfeNn(2rpaphthylsulphonyl)glycine (0.446 g) in DMF (5 ml) and

the mixture was stirred at ambient temperature for 30 minutes. The
mixture was cooled to 5°C and 1-[2-amino-4-(tert-butoxycarbonylamino)-
butyryljpiperidine (0.546 g) was added. The mixture was stirred at
ambient temperature for 6 hours. The mixture vas partitioned betwveen
ethyl acetate and 1M aqueous citric acid solution. The organic phase
was washed with water and with brine, dried (MgSO,) and evaporated.
The residue was purified by column chromatography using a 1l:1 mixture
of methylene chloride and ethyl acetate as eluent. There was thus -
obtained N-[3-(tert-butoxycarbonylamino)-1-(piperidinocarbonyl)propyl]-
'2-(2-naphthaleneéulphonamido)acetamidé as a solid (0.607 g).
The material soiobtained vas suspended in ethyl acetate (50_

ml) and the mixture was cooled in an ice-bath. Hydrogen chloride gas
was led into the mixture for 5 minutes. A clear solution was obtained
followed by the deposition of a precipitate. The mixture was
evaporated to give N-{3-amino-1-(piperidinocarbonyl)propyl]-2-(2-
naphthalenesulphonémido)acetamide hydrochloride salt (0.528 g) which
vas ‘used without further purification.

Example 17
' yﬁ(3-Dimethy1aminopropyl)ey'-ethylcarbodiimide hydrochloride

salt (0.575 g) was added to a stirred mixture of : .
(35)-3-(2-naphthalenesulphonamido)-3-(piperidinocarbonyl)propionic acid
(1.17 g), N-hydroxybenzotriazole (0.405 g), triethylamine (0.417 ml)

and DMF (10 ml) and the mixture was stirred at ambient temperature for



DIVF N, N- di net hyl f or mani de; THF t et r ahydr of ur an;

| sul phoxi de; DVPU :
1 3- d| neWﬂ)??ﬁ@’gi 5,6-tetrahydro-2(1H)-pyrimdi none Ve 'G85%3%>
PCT/ GB95/ 02285 - 56 - Example 1
N-[ 2- Am no- 1- (pi peri di nocar bonyl ) et hy}q4 _2- (2 napht hal ene-
sul phonani do) acet anmi de hydr ochl ori de sal't (2. 6 g) and triethylamne (3.18
‘m) were added in turn to a stirred solution

1- (4- pyr iPQyPinucper i dr HrPyridyliptraragine (P a8 !) siesgydded ard kheene chloride
(20 M) andvidecvas Scifed\as aﬁbiéﬂ@deﬁﬁerﬁﬁ@t@%rtl%”ﬁ&h%tur'!hef fixchRehoOUrs.

The nlxture wa rt|t ned be et h cetate water. The organic
phase was® 3&% 8?“ e&f‘%&%i@é"é‘fryﬁeﬁmd S 958N hasenuas osi due
was puri fmaehled)yitlolvam @hd onecholgrriap hydnied ngig80 8P ahf: évapordvede atheet hy!
acet at e, n £ ne
triturat ergg M]% fas ﬁg? herﬁﬁno éfﬁ&eﬁa °g%$h sqhga{é'ﬁzgﬁﬁgk%d’r?\ﬂﬁf)) N-
{1- pi per pnaxﬁgggr%m;hﬂepg c(hAop:ﬁq ayd yrethanol as eluent. There was thus
pi peri di rébéisﬂaar Ry} - i
Spectrum g C:g‘[ e i 5 'I‘(ima?ﬁmélhﬁ&ﬁh?ﬁb%ﬁ&@ (Qﬁﬂ@rﬁ&irﬁ:cgrbog%% 36 (s
oft] Fry s ratpinepzine 2% 8 S48 (07481 @03 (m 10H). 8.4 (5.
q ]E:_I[emni ectnal YEHCY Eow.mdla (M. H),H1. 5195 (w, ?)18) ,22.5- 2 8 (m, 23)1,3 500
err r e i r.equ . 6%
The N[z%aéndr\\% (p. 'erI§£4§ g Rb?; R # 762""( i"gapﬂi?ﬁk# % 1,
sul phonat érch.-dc tu.adtilie 6udel sasma 18) aré. |6ng Gﬁal(n; i2H) , WasS-8 amneﬁn)as
follows: g.3-8.4 (m, 2H), 8.43 (m, 1H);
Elemental Analysis Found C, 60.0; H, 6.0; N, 12. 3,
C,oH NSOQS 0.3CH2C12 requires C, 60.4; H, 6.0; N, 12.4%.

28733

The (3S)-3-(2-naphthalenesulphonamido)-3-(piperidino-
carbonyl)propionic acid used as a starting material was obtained as
follows:- o

§2-(gggg-butoxycarbdnyl)-L-aspartic‘acid 94-benzy1 ester

(16.2 g) was added portionwise to a stirred mixture of

1,1’-carbonyldiimidazole (8.1 g) in DMF (100 ml). The resultant

mixture vas stirred at ambient temperature for 30 .minutes. The mixture
vas cooled in an ice-bath and piperidine (6 ml) wvas added dropwise.

The mixture was stirred and allowved to warm to ambient temperature over

3 hours. The mixture was partitioned'between ethyl acetate and 2N

aqueous hydrochloric acid. The organic phase was washed with water,

dried (Mgso,) and evaporated. The residue was purified by column
chromatography using ethyl acetate as eluent. There was thus obtained

Nz-(gggg-butoxycarbonyl)-L-aspartic 1-piperidide ga;benzyl ester (17.9

g).- ' . '

A portion (4.5 g) of the material so obtained was dissolved
in ethyi acetate (75 ml) and the solution was cooled in an ice-bath.
Hydrogen chlorlde gas was led into the solution for 20 mznutes. " The
mixture was evaporated to give L-aspartic 1- piperidide ] -benzyl ester

- hydrochloride salt (3.6 g);



-N—Hydroxybenzotriazole (10.16 g) and

i N-(3-dineth Ian1no ropyl)-N -ethyl carbodiimde (14.7 g) were added in turn

'to a stirre on of N err]-benzyl oxycarbonyl - DL- aspar agiP&&Z/GBISOLES | n
"DMF (200 m) mhlch had been cooled in an ice-bath. The m xture was stirred

at 0 to 5[err]C for 1 hour. Piperidine_ (744 M) was added and the mixture

'was stirred for 16 hours and allowed to warmto anbi ent tenperature. The
;m xture was concentrated by evaporation, Water (500 m) was added and the

preci pi t at e MR SpesErum §@0GIRY Hr3-de8 (MefB) A0 Hud Got Mhed-4-3.6 (m,

N2- benzyl oxyg g/ %Q0ys Dlem Asum) | a&use(p,l PR} di.de7 (t.lzmg)sn)mals a@ﬁﬁzﬁgrr] C

After repetition of the react]o eridi bt ai 17
. added topa stirred $bPAFFSR k)# éél Et(&I ﬂ"g&aﬁﬁ oﬁ%/)":gﬁiﬂﬁf n %5515 fézf in
“m xture of Bifth 2i68phthylarighwatlechldifiden{? g) Tisingi ait analogass s;mocedid:eato

K a _
S8t oo TAE HEECIE 1o Example 2, There yas rhus obtained benzyl (38)-3-(2-°7

for 16 hour gapmqhelmesmmoméd@)cﬁd(nqpeaiwosh@oauwnrpmwem aguaidus
- hydrochl ori qﬁg extracted with ethyl acetate. The aqueous phase was
i basified to pFB y the addi ti on_of 2N aqueous sodlct;xllp droxi de solution

"and extracted with e R¥TUrgeph(the matergyl sp)obtpaipe

cts were conbi ned,
washed W t hpykliadium<bni-esriolD& ety 5t ) (02D g )ewad Gchandl (IH ailg massti:l‘wa

onrerned L LAk AT, R, P YOS e

tr| et hyl ani asd (thelfilitrate was evaporated. There was thus obtained (3S)-3-(2-
naphthalenesulphonam1do) -3-(piperidinocarbonyl)propionic acid as a foam
(2.2 g, 86%); _ : _ _
NMR Spectrum (CDCl,) 0.8-1.1 (m, 1H), 1.1-1.5 (m, 5H), 2.4-2.7 (m, 2H),
3.0-3.4 (m, 4H), 4.7 (t, 1H), 5.3-5.7 (m, 2H), 7.5-7.7 (m, 2RH),
7.75-8.0 (m, 4H), 8.45 (s, lH).

Example 18
1,1’-Carbonyldiimidazole (0.307 g) was added to a solution of

(38)-3-[2-(2-naphthalenesulphonamido)acetamido}~3-(piperidinocarbonyl)-
propionic acid (0.85 g)-in DMF (10 ml) and the mixture was stirred at
ambient temperature for 30 minutes. 1-(4-Pyridyl)piperazine (0.309 g)
vas added and the mixture was stirred at ambient temperature for 16
hours. The mixture was partitioned between ethyl acetate and wvater.
The organic phase was washed with water and with brine, dried (Mgs0,)
and evaporated. The residue was purified by column chromatography
using increasingly polar mixtures of methylene chloride and methanol as
eluent. The material so obtained was recrystallised from acetonitrile.
There was thus obtained 2-(2-naphthalenesulphonamido)-N-{(1S)-1-
(piperidinocarbonyl)-2-{4-(4-pyridyl)piperazin-1-ylcarbonyl]ethyl}-
acetamide (0.201 g, 17%), m.p. 201-203°C;

NMR . Spectrum (CDCl + CD COZD) 1.2-1.6 (m, 6H), 2 1-2.3 (m, 1H),
2.7-2.9 (m, 1lH), 3.1-4.8 (m, 14H), 4.9-5.0 (m, 1H), 7.0 (d, 2H),
7.6-7.75 (m, 2H), 7.8-7.85 (m, 1), 7.9-8.15 (m, 3H), 8.2-8.3 (m, ZK),
8.4 (s, 1H); .

Elemental Analysis Found C, 59.9; H, 6.2; N, 14.1;

|



were added in turn to a stirred solution of the piperidine so obtained in
met hyl eng, Jpde (150 nl) and the mxture was stirred a |
terrperatur&&* 19622 16 hours. The m xture was partitioned bet\tfgg%g@%ﬁ’f'ene
chl ori de and 1N aqueous citric acid solution. The organi c phase was washed
with water, dried (MgS err]) and evaggrat ed. The residue was purified by
col um chromat ography using a 1:1 m¥%xt'dre of hexane and ethyl acetate as
el uent. There was thus obtai ned

1- (2- (bengydHay yg@SbomH arrre‘qn)xré’e (Ct,esst 9Lt 06y 2 arjobyl 0XTi no) pr opi onyl ] -

pi peri di ne as an oil % 98 A mxture of a portion (4.2 g) of

the material so obtai ned 10% pal | adi um on-carbon catalyst (0.3 g) and
ethanol (100 m) Whe €S)r3<@-(Zrdephthalanemdphenamide)deptanideh-3or 8 hours.

The m xtug g\ﬁé@?d{dohﬁﬂﬁ?l?ﬂ%ﬁié}ﬁcf héid @b&d \WeSa WHAPPInY! RskerlRP vagSi due was

triturate | et er to give
1-[2-amn (‘?éraﬁ Bﬁlﬁiﬁc'ar bonyl am no) - propionyl]piperidine (2.3 g), mp.
87 90[err]C. 1, 1'-caAba@Iluimaamel\ké231ngpmalsyhadddpb@rwEiﬂr}éal ne (2.93

DVE, t t I
0) LN DVafR0a0de Ko SdHE A S Baim ik L P o Nl Ot Bay 2zl e
(80 nl) whhe miktutebean stbrteddat mmhtantceeﬂnﬁrhtuﬁ]éomm nimtess stirred for 1
h . A i
pr opi onyl if“%%#ﬁ&. : P%f%%ﬂ‘ T i&b”n}*?m‘"ﬁpﬁ%‘dﬂ;fﬁS?%hﬁé 08 e vas
al | owed t ’\ﬁ&hﬁ%nanﬂﬂ ghtml eﬁﬁiﬁeﬁé‘ﬂﬁj’r n GuFnsend the migrune vas stirrethe ,
M xture Was afBidnt! camRFabeieVesn lﬁeﬁrﬁﬁtlsen%hhﬂfﬂu@é wi30pa¥ieionedne oOrganic

phase was shed h wat er ri ed err d evapor-a The residue
e pur 1 veteRs el acoRhte aad GEepy ThE Taebin Phosk e cieshed #tRnt | There
was thus wdtezi sretl vhelf driner drbed QHFSTR! ) bardy e@aporared.- The residue was
(pi peri di naqgs Byl d G/ Jhr%mség@am;} Bl gy P RORATIS: deehyidhge (32
chloride and ethyl acetate as eluent. There was thus obtained benzyl
(35)-3-[2- (2-naphthalenesulphonamldo)acetamzdo] -3- (plperidinocarbonyl)-
propionate as a foam (1. 59 g).
A mixture of a portion (1.44 g) of the material so obtained,
10X palladium-on-carbon catalyst (0.2 g) and ethanol (30 ml) was
stirred under an atmosphere of hydrogen for 6 hours. The mixture was
filtered and the filtrate was evaporated. The residue was purified by
column chromatography using ethyl acetate as eluent. There was thus
obtained (38)-3-(2- (2-naphthalenesulphonam;do)acetamido]-3 (piperidlno-
carbonyl)propionic acid as an oil (0.858 g);
NMR Spectrum (CDC1;) 1.4-1.7 (m, 6H), 2.4-2.8 (m, 2H), 3.4-3.6 (m, 4H),
3.6-3.8 (m, 2H), 5.1-5.35 (m, 1H), 6.5-6.6 (m, 2H), 7.5-7.7 (m, 2H),
7.8-8.0 (m, SH), 8.4 (s, 1H).

Example 19 _
) ﬂsihg an analogous procedure to that described in Example 1,
1-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with
1-[3-aming-2- (benzyloxycarbonylamino)propionyl]piperidine to give
N-[2-(benzyloxycarbonylamino)-2- (piperldlnocarbonyl)ethyl] ~1-(4-
pyr1dy1)p1per1d1ne-4-carboxam1de in 44% yield, :

NMR Spectrum 1.5-2.0 (m, 10H), 2.2-<2.4 (m, 1H), 2.8-3.0 (m, 2H),
3.2-3.35 (m, 1H), 3.4-3.7 (m, 5H), 3.8-3.95 (m, 2H), 4.7-4.8 (m, 1H),




: PCT/ GB95/ 02285
- 58 - 9, mp. 95-98C. A portion (0.5 g) of the material so
_obt ai ned vvag'oé‘ggﬁ@ﬁded in ethyl acetate (25 m) and the nixt RCIGRIS02285| ed
lin an ice-bath. Hydrogen chloride gas was led into the reaction m xture for
120 minutes. A clear solution was forned §gld owed by the deposition of a
(precipitate. The soli'd was isolated and dried. There was thus obtained

N[ 2-am no- 1- (pi perj,di nogcar honyl h -2-(2-n t hal ene; :
'_sul[ phonani d ‘égtﬁp’a%g’e h§ﬁ‘{'§cﬁ'f\‘/bilﬁieyéérg'{é?“?)zﬂg)’;91@&'§p@bt?@m 7.3-7.4

- (CD[ err] SOCljmgr3H) ,+8(XY8eBr {n;RBYy | D) 1.2-1.6 (m 6H), 2.7-3.1 (m 2H),
"3.1-3.25 (t, . R: . , A8, 2H) g 448-5.0 (t, 1H, 6.5-8.1
s(m 7H), 2(3. l'kg“t ‘3’ vgé%‘éﬁg‘ﬂkha%y‘gi’g&gdg% "C, 1gt)3.5’9; |(4 6.5? N, 11.8;
Clerr]H err]@bﬂ{%q&jﬂ] sequites Gr 3 Gsr Bgui-ResN.C136T%-7; H 6.1; N, 11.8%
The 1-(4-pyridyl)piperidine-4-carbonyl chloride used as a starting materi al

-was obtained as foll ows: - Oxalyl chloride (0.14 m) and DVF (2
“drops) werecExample 20 tyrn to a stirred sol ution of

é (Zif p%/r! dyl) pihpleri di mﬁ.xﬂm?egbb@%hLﬁapﬁQi_}f]Hn-'e_SﬁIﬁhﬁdﬁmJPﬂ@’%niaéﬁdagg_5;
0. gl 1n net e chloride_{( re stirred, at anbi ent
| t enper at ur er[?’c'ﬁ agfeﬁgtm & eﬁféc}#%& ﬂ?@'ﬁé&h@?ﬁﬁ%gﬁf\%ﬁamﬁ%r s thus
“obt ai ned t h8-aminopreplioniarddidg 0xd62rg)a| Nvitydebxysuscirsiddev (0061 ghyrt her
|purificatiog. ,~_ N7 dARE e 2 t Ry L sHinghonyl
“chloride (0&5&3 g@i ?‘E\ﬂy&gfnﬁmpéﬁ%ﬂc)hﬁoré&ggé%b%ﬂ&ﬁsfdggggﬁt %é&la D?F i @rbed
- mxture of ml) Masastizpelcat ppbirnti tempenatyreafer 39| pinuses azAntolution of

- trihydrochl quisientads-(Piftridinochbbsiylybaiyipel{G-pyfildyl priperBdinel fne
~chloride (80 mg and the resultant nmxture vvai Stg{;éeg at, anbi ent

| t enper at ur e SPEROXBRIfR, (021 BlelBiDRF utd Mk s7a5afqdad 8Pk FIBSTNERTE ¥8F hyl ene
- chloride andtiddedr at Hndiontgadmperabase foasievasid VId migdure, val | ed

i (MySA err]) _and eyaporated. The residue uri.fled b

v onat ogr ASRGPIEFRD TAcHIE, PhGip AT HpriftloRdd bebilba oA chlorsce

' and water. The organic phase vas washed with 2N aqueous sodium
hydroxide solution and with water, dried (Mgso,) and eva_pbrated. The
residue was purified by column chromal_:ggraphy using increasingly polar
mixtures of ethyl acetate and methanol as eluent. There was thus
obtained 3-(2-naphthalenesulphonamido)-N-{1-(piperidinocarbonyl)-2-{1-
(4-pyridy1)piperidin-4-ylcarbonylamino]e;hyl}propionamide (0}14 g£)»
m.p. 201-203°C; : '

NMR Spectrum (CD,SOCD,) 1.2-1.6 (m, 10H), 2.1-2.3 (m, 3H), 2.6-2.8 (m,
2H), 2.9 (t, 2H), 3.0-3.1 (m, 1H), 3.3-3.5 (m, 3H), 3.7-3.9 (m, 2H),
4.7-4.8 (m, 1H), 6.6-6.7 (m, 2H), 7.5-7.7 (m, 3H), 7.7-7.8 (m, 2H),
709-802 (m, GH), 8.35 (m’ 13); ) ’
Elemental Analysis Found C, 61.2; H, 6.4; N, 12.8;

C3ZH4ON6°SS 0.5EtAc requires C, 61.4; H, 6.6; N, 12.7Z.

‘WO 96/ 10022

The N-[2-amino-2-(piperidinocarbonyl)ethyl]-1-(4-pyridyl)-
piperidine-4-carboxamide used as a starting material was obtained as
follows:- _ o

A mixture of gf[2-(benzyloxycarbonylamino)42-
(piperidinocarhonyl)ethyl]—1-(4-pyridyl)pipgridiﬁe-é-carboxamidg (1.37
g), 10% palladium-on-carbon catalyst (0.2 g) and e;hanol'was stirred
under an atmosphere of hydrogen for 1 hour. The mixture vas filtered



m xtures of nethylene chloride and nethanol (100:6 to 100:10) as el uent.
There wag, thus obtai ned 1-(2-naphthyl sul phonyl)-4- [1-(4-

pyri dyl) 10082,_ 4-yi car bonyl]p| perazine as a solid (0.7PCTFBISNORA’S
Spectrum(CD[err]SOCD[err]) 1.4-1.65 (m 4H), 2.75-3.05 (m 7H), 3.5-3.7
(m 4H), 3.8-3.95 (m 2H), 6.8 (d, 2H), 7.65-7.8 (m 3H), 8.05-8.25 (m

WD 96/ 10022 ’ _ - 77 - PCT/ GB95/ 02285
- 59 - 5H), 8.45 (d, 1H); Elenental Analysis Found C, 63.4; H, 6.1; N,
ﬂ go/ Cl &id khe aariuif{n@r cdé)[eeaﬁazsted 53&%1&4 Qas qus fﬁ)‘talﬁetﬁghé rle;qhnfedl N,

0 ' r| yl) pi peri di n-4-yl car bonyl ] pi perazi ne
used as %t%rfé?q W‘ﬁ@emﬁ 1:’[’} %J“‘ bt ained as follows:- Thi onyl
chloride (1.6 nl) was added dropwi se to a stirred suspension of
1- (4-pyri b PAri di ne-4-carboxylic acid (2.17 g) in nethylene chloride
(30 m) xture was stirred at anbient tenperature for 1 hour. The

m xture was evapoP8ingdar ngilqgous. prpcedpre itdythasi descrdber in- Exampbe?,

chloride mlzc&nmszu@agewm@&rb%gﬂ)fé%ﬁyllwrui-lps;a{dyq'slpi eridine-4- 1h€
mat eri al So,obtai.ned was suspende I_or | (30 M) and

triet hyl aithaxamidg yas) reanreq %jtﬂhu{‘?ﬂmhﬁe“elzt%‘fm’ﬁﬂt 6&%&’&?5&&/8%‘7&)& azi ne
(2.08 g) quprep:rpphmmwﬁmwp-z]g-w—m-)yrwnpp?ﬁdmm-n-ymwonmmmcnT-uredvvas
stlrre e for e mxture was. partitione

et ween %ﬁhﬁﬂ?ﬂaﬁmhéﬁe |de %f‘amv\g? ér Elﬁlj'lifé lodr ’gani ¢ phase was washed with
water drwdmﬂ Jand3-Buafmr A0BY. 2THe.hetn,dild) nds 8pauli (med by
col um chifyras ogLaping, uanng - 19181 2SN p@})egr(,{gﬁmt)urﬁ%sofm 3hfy! ene

chl ori de and met hanol 0’5 t

obt ai ned 7-B-7 (¢t s %Utvo?(ﬁr&r%dﬁyl iy 42 ((44p%}’r)|’d§/1%5pi(f)erlﬁé|i n- 4-yl car bonyl | -
Elemental Analysis Found C, 67.6; H, 7.0; N, 13.0;

C30H35N503 H20 rquires C, 67.8; H, 7.0; N, 13.1%.

‘Example 22
A solution of 4-tolyl isocyanate (0.133 g) in methylene

chloride (5 ml) was added dropwise to a stirred solution of
N-{2-amino-2-(piperidinocarbonyl)ethyl]-1-(4-pyridyl)piperidine-4-
carboxamide (0.359 g) in methylene chloride (10 ml). The mixture was
stirred at ambient temperature for 2 hours. The precipitate was
isolated and purified by column chromatography using a 9:1 mixture of
methylene chloride and methanol as eluent. There was thus obtained
N-{2-piperidinocarbonyl-2-[3-(4-tolyl)ureido]ethyl}-1-(4- yridyl)-
piperidine-4-carboxamide (0.13 g), m.p. 252-253°C;

NMR Spectrum (CD3SOCD3) 1.4-1.8 (m, 10H), 2.2 (s, 3H), 2.25 (m, 1lH),
2.7-2.9 (m, 2H), 3.05-3.25 (m, 2H), 3.35-3.5 (m, 2H), 3.5-3.6 (m, 2H),
3.75-4.0 (m, 2H), 4.8-5.0 (m, 1H), 6.3 (d, 1H), 6.7 (m, 2H), 7.0 (d,
2H), 7.25 (d, 2H), 7.95 (m, 1H), 8.05-8.15 (m, 1H), 8.7 (s, 1H);
Eléheﬁta] Anélysis Found c, 65.8; H, 7. 4; N, 16. 9; :

C27 36 603 requires C, 65.8; H, 7.4; N, 17.1%.

_ Examgle 23
'Using'an analogous procedure to that described in Example 2,

2-amih6-§-{l-piperidinocarbonyl-z-[1-(A-pyridyl)piperidin-a-
ylcarbonylamino]ethyl}acetamide hydrochloride salt was reacted with



_piperazine (2.38 g). A saturated sol ution of hydrogen chloride
I n diethyl ether 25 m) was added to a stirred solution of the
- 1-tert - but o¥PI4AMBAy | pi per azi ne so obtained in methyl ene chl AGTHEBISHSS ni )
fand the m xture was stirred at anbient tenperature for 18 hours. The
m xture was evaporated and the residue was triturated under diethyl ether.
There was thus obtairned 1-[1-(4- pyrldyljﬂﬁpérldln 4- yl car bonyl ] pi per azi ne
jtrihydrochloride salt (2.85 g); NVR Spectrum (CDlerr]SOCD[err]) 1.5-1.9
3(3 m2 ?lc-ii) 2|?_>|) O4-Xo2uérasulpihonyB. chldrfde €0 g:.vél—!-{14piﬁer4d3nc(dﬂrb&lﬁl, 27[12(6d, 2H),

[ and
triethyl am n¥ 1"(" 8%@8%?1)&“-4? Sa%hs 3y12m:tjno g{:}{ﬁ?”é’ gl t u@ﬁéﬁ*ﬁh@&ﬂﬁg) 9)
" N-[ 2- anmi no- 1aqegsaptds dn rAd% YiEld ¥ 0Epang022

- PCT/ GB95/ 0228/ spectrum (CD ) L.3-1.8 (m, 100), 2,2-2:4 6(% 4H), 2:7-2.9 (m
! carbonyl ) et h# é 2 2ceta 4 ol bt de™sal t
oo T %'105'( zw”)&w& e g O I T M

~Was stirred fuy, 607-@.9%825)% f43y 8| chd)), P erazime 2K),08%0%08.2vas 2eded
rand the m xt E ﬁ&lrred at anbient tenperature for 16 hours. The

m xture was é%ft '3 d between ethyl acetate and water.  The organi c phase
- was washed with wat eu‘he aramiho-NgSCpepedidinomhrboayiolaf bd 4-pyitidyl psi due was

| . .
P purified by (o} PQM re
- was thus obt%&%gg 2 Lﬁ”ﬁ ene ogépé}qanamah ?gqﬁ}&hﬁﬁﬂ salt usea‘%
N-{1-piperic rsseaﬁiwermtez §J4Mea ghrained psi frddavsar- 1- yl car bonyl ami no] -
~ethyl}acetam de as azi&%mﬂma &boréylw&é%eadﬂmm-a dg élhinhd‘é

CD err] CO erng?; 1. wg ? ‘l'
| 4.8-4.9 (m bGa’( !H)the ejcflef“%tmm aa}gy;-grn( ugfplntdey g |
j (m 3H), 8. JinBtRe(pieséHdb of8.dAcyslohbkiylcarbodiimide, 0.272 g] was added to a
: stirred solution of H—[2-amino-2-(piperidinocarbonyl)ethyl]—1-(4-
pyridyl)piperidine-4-carboxamide (0.359 g) in methylene chloride (5

ml). The mixture was stirred at ambient temperature for 16 hours. The
mixture vas partitioned between methylene chloride and 2N aqueoﬁs

sodium hydroxide solution. The organic phase was washed with water,

dried (MgS0,) and evaporated. ‘The material so obtained was suspended

in methylene chloride (25 ml) and hydrogen chloride gas was led into

the solution for 5 minutes. A clear solution was ob;ained folloved by

the deposition of a precipitate. The mixture was evaporated to give

the required starting material.

Example 24 _ _
1,1’-Carbonyldiimidazole (0.11 g) was added to a stirred

solution of 2-(2-naphthalenesulphonamido)acetic acid (0.182 g) in DMF
(2 ml) which had been cooled to 5°C. The mixture was stirred at 5°C
for 30 minutes. A solution of 1-{4-amino-4-(piperidinocarbonyl)-
butyryl]-4-(4-pyridyl)piperazine (0.247 g) in DMF (3 ml) was added and
the mixture was stirred at ambient temperature for 16 hours. The '_
mixture was partitioned between ethyl acetate and water. The organic

- phase was washed with water, dried (Hgsoa) and evaporated. The residue
vas purified by column chromatography using a 95:5:0.5 mixture of ethyl
acetate, methanol and aqueous ammonium hydroxide as eluent. There was
thus obtained 2-(2-naphthalenesulphonamido)-g-{l-piperidinocarbony1-3-
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El emrental Analysis Found C, 58.9; H 6.4; N, 15.3;

Jerr]HegLr rlerr]S 0.25EtAc requires C, 59.1; H, 6. 15, 6@6
Exanpl e &Bs»ls%ﬁ& Usi ng an anal ogous procedure to that H'E’?PP

Exanple 1 except that 2-[1-(4-pyridyl)piperidin-4-yl]acetyl chlorlde
hydrochl ori de salt was used in place of 1-(4-pyridyl)piperidine-4-

carbonyl chloride and that the produc?9was purified by high pressure

| i qui d chromat ography using a 50:50:0.1 m xture of acetonitrile, water and

trifluor OBlG-E{tM-pynidyIi)ﬁ?eﬁﬁﬁﬂlqylfbﬂfoﬁy!\ﬁﬁ'obﬂﬁce dndidse(h. 14 g

Sygfd;??m p@pg‘ie"gin’f%]?ﬁy e@c’ g%c_g(ré arsml’i ﬁ*&a ]'r% (llg ’yi el d;
NVR gpectzﬂ)m0§d3[3e6rqnsgIﬂ)er{o]G%SgS[ ﬁmr]lﬂ())',eﬁr 48] O, 2H(())a]7 3H§ 61;3-1)4 é (7 2.1
(1|rp|) H)7 02167 738.4,6 oy tﬁ7) 3&-83% ("(’ IZBl)ZHg 4§é§ 4’(18 El enmrent al "

Anal ysis Found C, 52. 8 H 5.4; N 11.4; C[err]H[err]N[err]C{err]S
Crlerr] O err] H[ ehe 110 a%ﬁhw&(& e'i@dﬂmch'rbcﬁty@ qazqa- yridyl)- The

2-[1-(4-p er|d|n 4- jace orid droc de salt used as a
cthrt) g REEHTLR BERd 8h o srakFiag ﬂ%ﬁrﬁ%m obraingd 8%, 2
PCT/ GB95/ 02285 A solution of piperidine (0.85 g) in methybdne chlonde (5

ety pOEIANAPRkahASLLS 4 Bhluels AR RSB ot TS

suspenS| on O I um I Spersion I n

di met hoxy&\t“ﬁéﬂ‘?é enhysirif 9 [diaj Ghtema 8 ch @ e300 01 95¢ 5 | - 63n8] cieLm!mmm the
m Xture v@dofide (26 Y PHiRhMfad Bedt @bbldd £870°E. NOMe mixture was stirred

at 0°C for 1 hour. The mixture was extracted with ethyl acetate. The
extract was acidified by the addition of concentrated hydrochloric
acid, washed with vater, dried (MgS0,) and evaporated. The residue was
purified by column chromatography using increasingly polar mixtures of
ethyi acetate, acetic acid and methanol as eluent (99:1:0 to 99:1:5).
There was thus obtained N2-benzyloxycarbonyl-DL-glutamic Cl-piperidide
(0 78 g), m.p. 92-93°C. '

A portion (0.7 g) of the material so obtained was dissolved
in DMF (10 ml) and cooled in an ice-bath. 1,1’-Carbonyldiimidazole
(0.325 g)'vas added and the mixture was stirred at 5°C for 30 minutes.
A solution of 1-(4-pyridyl)piperazine (0.327 g) in DMF (2 ml) was added .
and the mixture was stirred at ambient temperature for 3 hours. The
mixture was partitioned between ethyl acetate and water. The organic
phase was washed with water, dried (Mgso,) and evaporated. There was
thus obtained 1-[4-(benzyloxycarbonylamino)-4-(piperidinocarbony1)-
butyryl] 4-(4-pyridyl)piperazine (0.55 g). _

A portion (0.4 g) of the material so obtained, 10%
palladium-on-carbon catalyst (0.1 g) and ethanol (20 ml) was stirred
under an atmosphere of hydrogen for 6 hours. The mixture was filtered
and the filtrate was evaporated. There was thus obtained 1- -[4-amino-4-
(piperldinocarbonyl)butyryl] -4- (4-pyridyl)piperazine (0.26 g);

NMR Spectrum (CDCl3 ¥ CD3SOCD ) 1.4-1.7 (m, 6H), 1.9-2.1 (m, 1lH),
2.3-2.6 (m, 2H), 2.7-2. 8 (m, 1H), 3.2-3.8 (m, 12H), 6.65 (d, 2H), 8.3
(d 2H) _ _ _




1- Benzyl - 4- pi peridone (17.85 m) was added dropwi-se and the m xture was
stirred at %rrbi ent tenperature for 16 hours. The m xture was partitioned
bet ween di eV 1% er and water. The organi c phase was washe&CHGBISORASE
and with brine, dried (MgSO err]) and evaporated. -The residue was purified
i by col um chromat ography using a 3:2 m'x§ re of hexane and ethyl acetate.

| There was thus obtained 1-benzyl-4-(etho gc‘ar bonyl net hyl ene) pi peri di ne

- (5.52 g). A mxture of the material so obtained, 10%

. pal | adi um orExampism@5Scat al yst (1 g) -and ethanol (250 m.) was stirred under

~an atnosphere of hydjoG@RNag Unafogtd! ProckBfrdTis ! tha Westribd e.he@kahswi%e
~ethyl 2-(piperidin-4-y| Izacet ate as an-oil (3.31 %)G whi ch was used W t hout
Cfurther puridildat4-arridelppiperazinnt-yHscerEl chioridg. yas reagted yith) Nog-( ¢
'3H), 1.7 (s,amifbpropyD)raphtHdlene2-2ulshondhiide 2o Ogiveé) N-A19)-(2haphtidbengt), 4.0

2H) . A t f ti, 3.25 f th teri.al
btained, 4 PRBBRRRETAr i Rom T laerapth- Pl e 0B 30g )
~and xyl ene (viebd;ri ) was stitred and heated to reflux for 16 hours. The

'm xture wa ' e re And §idet ered,. The 4l wa
f ev)a(tplcj)rat edSNﬁ Sebéh ?ggléﬁv\tfgg %gfrﬁf.liﬁ gﬁédﬁﬁétwgﬁgﬁggﬁ’l enéd %hglt-g?‘ls ges’a?\d
‘wat er. The @HYard-d-pmdsétwnall)wabiied. bilmh $#Bbef6-dr P elrs(RESCBP8-# thd

i evapor at ed. 4ghe g.as{suanyass.pugid ieg dmy; col um chronat ography using a 10:1

-m xture of hyl'epe chi oride and net hangl as_el uenéri There was thus

| obt ai ned etﬁi‘ﬁ‘-"ﬁiﬂﬂﬁi@ﬁ%i%eﬂ'&i?nﬂ' £:993 Foet2% as an oil (2.15 g).
A mxture ofc %ﬂ%&gﬂ&&rﬂeqhim optaai.pedi, §\;agyuepugzhydrochloric acid (35.5
rm) and di oxah {160 m) was stirred and heated to 95C for 3 hours. The

" m xture was evaporated and the residue was freeze-dried to give

. 2-[1- (4-pyridyl) pi pethedNn{#apifaprepyk) naphthafhgnir-de bkphodamisial used2ag ay), m p.
{ 105-108[ err : : 2 1SS [XeTeTa TS L hed in
* the porti On]sg?r%x(xg mit'eg riamagﬂo?déi%ggr nedr%ﬁﬁgﬁﬁsrﬁ%ﬁ?ﬁ%ﬁﬁgﬂﬁ

starting naFBJ‘?TéldngP% B3 arddy3-diapinapzepaneaét <l Mt} HroRethylens, chloxidet o

' give W29 @i1)08cfition at ambient temperature for 16 hours.
; PCT/ GB95/ 02285 ' .

Example 26 _ .
Using an analogous procedure to that described in Example 1,

1-(A-pyridyl)piperidine-k-carbonyl chloride was reacted with .
N-(piperidin-4-yl)naphthalene-2-sulphonamide hydrochloridé salt to give
4-(2-naphthalenesulphonamido)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]-
piperidine in 28% yield; _

NMR Spectrum (CD3SOCD3) 1.1-1.4 (m, 2H), 1.5-1.8 (m, 6H), 2.6-2.8 (m,
14), 2.85-3.3 (m, 6H), 3.7-3.9 (m, 1H), 4.0-4.2 (m, 4H), 6.9-7.1 (d,
2H), 7.5-7.7 (m, 2H), 7.8-8.1 (m, 6H), 8.4 (s, lH);

Elemental Analysis Found C, 62.7; H, 6.5; N, 11.0;

C26830N403S 0.5H20 rquires C, 64.1; H, 6.3; N, 11.4%.

- The Q-(piperidin—b-yl)haphthalene-z-sulphonamide
hydrochloride salt used as a starting material was obtained as
follows:- _ : _

A mixture of 4-amino-l-benzylpiperidine (1.8 ml),_.
2-naphthylsulphonyl chloride (2 g), triethylamine (3.7 ml) and
methylene chloride (25 ml) was stirred at ambient temperature for 16
hours. The mixture was partitioned between ethyl acetate and water.



- 62 - 2-[1-(4-pyridyl)piperidin-4-yl]acetyl chloride hydrochloride salt

I n quang] I ve yield. Exanple 5 Usi ng an anal ogous
procedurg’é%r"toﬁ}t described in Exanple 1 except that PicEssitzaes

2-[4-(4-pyridyl)piperazin-1-yl]acetyl chloride was used in place of

" 1-(4-pyridyl)piperidine-4-carbonyl chlgeride. There was thus obtained

2- ( 2- napht hal enesul phonani do) - N- ( 1- pi péri di nocar bonyl - 2-{2-[ 4- .
(4-pyridyl)piperazin-1-yl]acetam do}ethyl)acetam de as a foamin 6% vyield;
NVR Spect TREnorgayisr phaseCrpse waphed) vith vatery deigd (MgS9L,3 angl evaporpged.3 1-3.7
(m  14H) Thel r8sbdue Gds phEified: By Zoiw&dch?dﬂatoira@hﬁ-@sibgﬁ iRikasi@gly (s, 1H);
El ement al al ysi s Found (;y 57.4; H, 6.2; N 14.5; .

O o] H ePOLaR BPASiepe 0t eyl ffetart i aesibal s Sluept. ., Thers vag, this 10,
The 2-[ 4- ¢Beained di-l( ) fhgney hriper idipkbadghyphubial end-desulphonaride (2.88tg)ng

mat eri al was obt ai,n fol Lows: < dj rj d o

di spersion in m nér 'gﬂ‘%ﬁf,gﬁ&%}ﬁ%s‘%ao@d of)o %i %#vgrgéﬁtgg §bésat§'8?g ed

m xt ure oénd mexhybene cahilppidee( 20 imde Y& gyokeddimvm {ow-bath amdd the mixture
vas stivr eckmbr AEENnIbEIRERALI0. 3 41) ludidfided. TOfe RiiutirelypDACEL AL E

(6.5 mM) was added dropw se and the m xture was stirre or 18 hours. The
mi xt ure wWASITZEH (QVEFBIENT BetaRBLNtoLPRRCTAERRC t oThen BITRITE, VaSTREARGTARR-c phase

vas }/Vasgemy\liréflidmt #is ddsscied Nﬁ:sﬁéﬁmh}:l @Iglg\apw&t edlutiIhe.raEsleSi due was
purifie cql um chronat Qg a i ng, ;3 mxture o t ene
chl ori de g%ﬁeﬁe?%gﬁgﬂxaggﬁﬁuéﬂ&gm O ERTE RS SB?Paﬂ’ﬁB%‘I 28 utyl
2- [ 4- (4- pyesidye )yasppucified byytqlumet cliremasograplyt udifg® i86rapsingly polar A
m xture of. | j.ne rief acedl ' m) was
stirred a%lﬁg?ﬁ?eg%%eggi%?&e%gr i@aﬂ%%rég.L ggfﬁ_;?thhg%%\%ggﬂ{géapor ated to
gi ve 2-[ 4obtpiped iNtypigerpdinci-yl naphthadene2-sulrhopamigigahrdroghlorddei el d; NWVR
Spectrum g esrd gPCoerr]) 3.35-3.5 (m 4H), 3.9-4.05 (m 4H), 4.1 (s,
NMR Spectrum (CD,SOCD,) 1.5-1.8 (m, 4H), 2.75-2.9 (m, 2H), 3.05-3.2 (m,
2H), 3.25-3.4 (m, 1H), 7.6-7.7 (m, 2H), 7.8-7.9 (m, 1H), 7.9-8.15 (m,
3H), 8.4 (s, 1H). : : '

Example 27 : _
Using an analogous procedure to that described in Example 2,

3-amino-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pyrrolidine
hydrochloride salt was reacted with 2-naphthylsulphonyl chloride to
give 3-(2-naphthalenesulphonamido)-14[1-(4-pyridy1)piperidin-4-
ylcarbonyl]pyrrolidine in 37% yield;

NMR Spectrum (CD3SOCD3'+ CD,C0,D) 1.5-2.0 (m, 6H), 2.75-2.9 (m, 1H),
3.1-4.0 (m, 7H), 4.0-4.3 (m, 2H), 7.0-7.1 (m, 2H), 7.6-7.7 (m, 2H),
7.9-8.0 (m, 1H), 8.0-8.2 (m, 5H), 8.5 (d, 1H);

Elemental Analysis Found C, 56.8; H, 5.5; N, 10.3;

S0, 2H,0 0.5CH,Cl, requires C, 56.4; H, 6.1; N, 10.3%.

Costiaght,

The 3-amino-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]-
pyrrolidine hydrochloride salt used as a starting material was obtained
as follows:- ' _

Using an analogous procedure to that described in Example 1,
1-(4~-pyridyl)piperidine-4-carbonyl chloride was reacted with 3-(tert-
butoxycarbonylamino)pyrrolidine to give 3-(tert-butoxycarbonylamino)-1-



2H), 7.25 (d, 2H), 8.35 (d, 2H). A mxture of the material so

obt ai ned ( 7 oxalyl chloride (1.5 m), DW (3 drops) a t ne
chl ori de (%B%ﬁFﬁ&%és stirred at anbient tenperature for 4 hoggy&ﬁwﬂ@st

m xture was evapor at ed WO 96/ 10022

PCT/ GB95/ 02285 82 - - 63 - - to give
2-[4-(4-pyridy|)pipefazin 1- yl]acetyl chlorlde whi ch was used w thout

further pur I{ r(?t I O%&{Wge&mn ltw)}f:arbonyllpyrroijdeineyj a%feyigegd.n m.) nas

added to a s

' 2-ami no- 3-[1- (4- pyri Uye macerialdsn-obtyinedr vam tireatedoy o pydrvyen chloride

by oethoresae o helpedCEs AP o SR st e PR )

an ice-bath. Pﬂh&raﬂhxpilrfélev\wtép# mﬁeﬂxwlﬂ/alr whieh dsbrencerpedwirhitthee and

'was stirred Cf&baﬂaﬁl@lﬂ&f sﬂﬁ:xﬁk’ﬁd&é?ﬁ’ﬁs pﬁfe&htwﬁneﬂuﬁﬁbmd net hyl ene

chl ori de and water gani ¢ phase, was washe ter dried

WS e 1 1) AL A b BT TR FPEF RIS het e an L LA
| chr omat ogr afiydroctilogide 4alt Minxfudntititivehydeldget at e and net hanol as

oi peri i - 4 o Shaskal (FBAGECH A 5t b€ unn e DB ol A0,

‘acet anmi de aslHa,me-(»m zms o), 4JAWR. sudctztum OI8O, 9.1-813 2(d(t 2H3H) ,
1 1.4-1.8 (m294§«18 72(3 (m 1H), 2.7-3.0 (t, 2H), 3.5 (s, 2H), 3.8-4.1
1H),

- (m 4H),

'Elenental AnaIyS|s Found C, 55.7;-H 6.0; N 11.1;

C[err]H[err] h@é[&@err]s 2H[err]0 requires C, 55.5; H, 6.1; N 11. 6%

The procedure described in Example 2 was repeated except that
8-chloronaphth-2-ylsulphonyl chloride was used in place of
2-naphthylsulphonyl chloride. There was thus_obtaiped
1-(8-chloronaphth-2-ylsulphonyl)-4-{1-(4-pyridyl)piperidin-4-
ylcarbonyl]piperazine in 74% yield;

NMR Spectrum (CD,50CD; + CD4C0,D) 1. 35-1.7 (m, 4H), 2.85-3.15 (m, 78),
3.5-3.7 (m, 4H), 3.95-4.1 (m, 2H), 7.0 (d, 2H), 7.75 (t, 1lH), 7.85-7.95
(m, 2H), 8.1-8.2 (m, 3H), 8.3 (d, 1H), 8.55 (s, 1lH);

Elemental Analvsis Found C, 59.4; H, 5.5; N, 10.9;

C25327C1N403S 0.5H20.requires c, 59.1; H, 5.5; N, 11.0%.

Example 29 o . S
Using an analogous procedure to that described in Example 2,

2-naphthylsulphonyl chloride was reacted with 3-ethoxycarbonyl-l-[1-(4-
pyridyl)piperidin-4-ylcarbonyl]piperazine to give
2-ethoxycarbonyl-1-(2-naphthylsulphonyl)-4-[1- (4-pyridyl)piperid1n-4-
ylcarbonylpiperazine in 31% yield; _
NMR Spectrum (CD SOCDB, 100°C) 1.05 (t, 3H), 1.5-1.8 (m, 4H), 2.9-3.25
(m, SH), 3.35-3.5 (m, 2H), 3.7-4.15 (m, 7H), 5.5-5.7 (m, 2H), 6.75-6.95
 (m, 2H), 7.6-7.85 (m, 3H), 8.0-8.15 (m, 5H), 8.45 (d, 1H);
Elemental Analysis Found C, 60.4; H, 6.1; N, 10.1;
0.S H 0 requires C, 60.6; H, 6.1; N, 10.1%.

CogllaalN,0s

6.7-6.8 (d, 2K, 7.6-8.3 (m 11H, 8.4 (s, 1H) ;



The et hyl 2-am no-3-[1-(4-pyridyl)piperidin-4-ylcarbonyl- am no].propionate
di hydroca___ ,Io | salt used as a starting material was obt aj | ows: -
N{err]-Bencz'y;?{lgizgcar bonyl - DL- aspar agi ne (25 g) was added tgeg}asnglénr’%%
solution of bis(trifluroacetoxy)iodobenzene (60.6 g) in a mxture of DWF

" (350 M) and water (350 m). The m xtgge was stirred at anbient tenperature
for 15 mnutes. Pyridine (15 m) was added and the m xture was stirred for.

petween wat or andfth arPOrEvREPR e Kisbre D TP s ERlsasb il i ve

an oil mnipipdragink wsedoas G sTdrringinadeniesl waolohtathedwas folllovwsi:R di et hyl

et her and dri ed. e I

3- am no- 2- (benzyl %3)}31 a?%%ﬁﬁ%ﬁﬁﬁf‘tﬁ%%nf% tézglrdde(sg?:%bed) .in Example 1, A
portion (13(4ypwidyhipinenidinedé-carkanyaishdarides vasieacted Hith jethyl ni xture of
tP giT?%IgS?Bﬂggg%dgiﬁéraﬂnéﬁzlcmmmn@hez(vlo@aim.)Acta, 1346@,_ 9@4?2%% :g been
Dol od L Bi58 oF-bepryl-2-athorsarbarel a4 BIEMYE W iRsF fi g s Hisar bR L -

t enper at Wiperdagineadn $7% ryielldf or. 16 hours. The mixture was evaporated and

the residue was tyit ed der di yl her . . The s thus obtai ned
et hyl 3-am no- 2-( emr#%ﬁ%ex%%oﬂ?ﬁdegﬁégos)op?%ﬁq'gﬁ%t@'Eﬁyé bchloride salt
(3. 45 @) ;trifhRr8peetticusridCl¥ and) ) SOEDpaklajuni-on-dardsn (¢atadydt (8.15-§)2 (m

0 g, il il ke bl 1

. S, . .
stirred riveregen &or 48thaprss. Ihenmixrure s3syfihrpred 384 \avaARPFAIESr ofbBNat e
hydr ochl afeisfiues @hé patPitiofed bbriderDietighlen®idhdbtiliengndtaCadduayed chl ori de
(0.45 g) and nethyl eng cplorldel&%o m’) .and the resultant m xture was
stirred dAdueoyssadun brearbonate SolyEioR. 1 3h¢ oradni, BhAS HAe “RABSGAEER | oned
bet ween wagtehy|debed c(Hgsn,’i)dmdaredapmeed. The residue vapltasdeunsred wmdeed Wt h
bri ne,

diethyl ether to give the required starting material in quantitative
yield; _ o o
NHR.Spectrum.(CD3SOCD3) 1.2-1.4 (m, 3H), 1.8-2.0 (m, 4H), 2.7-3.55 (m,
8H), 3.6-3.85 (m, 2H), 3.9-4.05 (m, 2H), 4.15-4.3 (m, 2H), 6.75 (d,
2H), 8.3 (d, 2H). '

Example 30 _ _ _
Using an analogous procedure to that described in Example 1,

1-(4-pyridyl)piperidine-4-carbonyl chloride hydrochloride salt was
reacted with N-(2-aminoethyl)-2-(2-naphthalenesulphonamido)acetamide
hydrochloride salt to give 2-(2-naphthalenesulphonamido)~-N-{2-{1-(4-
pyridyl)piperidin-4-ylcarbonylamino]ethyl}acetamide in 49% yield, m.p.
107-109°C; - - , _

NMR Spectrum (CD3SOCD3) 1f4-1.6 (m, 4H), 2.2-2.4 (m, 1H), 2.7-2.9 (m,
2H), 2.9-3.1 (m, 4H), 3.2-3.4 (m, 2H), 3.6-4.0 (m, 2H), 6.7-6.8 (d,
2H), 7.6-8.2 (m, 11H), 8.4 (s, 1H); |
Elemental Analysis Found C, 59.7; H, 5.9; N, 14.1;

C25H29N5048 0.4H20 requires C, 59.7; H, 5.9; N, 13.92.

The N-(2-aminoethyl)-2-(2-naphthalenesulphonamido)acetamide
hydrochloride salt used as a starting material was obtained as

follows:-



~dried (MgSO err]) and evaporated. The residue was purified by colum
chromat ography using increasingly polar m xtures of ethyl acetate and

met hanol asWOI%dM22 There was thus obtai ned et hyl PCT/GB95/02285
_'2-(benzyl oxycar bonyl am no) - 3-[ 1- (4- pyri dyl ) pi peri di n-4-yl car bonyl -
i am no] propi onate (0.5 g). After repetition of the previous step,

| a mxture of the matérial so obtained ('286)', 10% pal | adi um on- car bon
. catalyst (0.2 g), 1N aqueous hydrochloric acid (8.8 nl) and ethanol (50 nl)
. was stirred under anlalwCspboayddiifmibdyzilegeh. 620g) Graksoadded tdlacstirtedr e was

Cfilt d s L t \ h ' I

2 am no- 3?‘{‘%4&?1%_i°55%<%r%%?ﬁ‘§¥%?ﬁiﬁ‘f’§§9_ﬁ%ﬂ}?éﬁzﬁ’§i FoR S, 058 Y

~ di hydr ochl orﬁltsemgmuﬁe(%mstfg})r,edmm r LemPeTERurer SO0 minukps. . The 3 (t,

40043 (m e ks choled K S A R ok B 5 on ge (. 1R

The Suock ni A AN-SEEE bRERRE RO AR IR R Titkaea bbb 13 B 1S md L ivaf 1| ng

&a'lt\l Ieridal V\/?Saddbﬂfli 'The lg.scpﬁﬁdkramisti;reg at amta(ieﬁ«l: %hpéfatnreffgr 2 hours. | od
, N -dicyc X rbaodi i : in_et. e was cool e

. to OC an)é agg’gdé{lf’%%égs‘faisr7%33%54%‘{3?5&0?3@752%36%%hé/a}arts',:gf:%‘fi’c?ﬂ%%tﬂ'le%i ne (5.3

| 9), N-hydroxerbut icecateiend AM3agyeonadeisripl acidesclusiohi cEheaagamienphasel ed to

- 0C. The m xLur & d4§ ‘\ﬁl%hrg%#%ﬁgtz‘%quf Bfgsééf“%ﬂ’xﬁ’e@phi)élﬁq.t OrhePE &R e AFHR €Nt

t enperature and v\ _ . .
. PCT/ GB95/ 02#¢gified by column chromatography using increasingdy._polayimixtuges of 16

POH S. tThe fiie’éh#'Ie%eV\tQﬁg&WééQhﬁdeﬂﬁl%@t&Q astéltibnhQUf‘I‘lhléﬁéj wgﬁitﬂ@r ed. Tpe

| rate was ., evapor an e resi aue.was recrys I S oma m Xture

of hexane. amRCEiIR Nol( ek bFREatoRy LARTe) SO r 2rPAPAEAIRRCSd ot ar ting €
. material (6.salphdnamidid}abpeamtident2.GDgpr ml mOABPelF2PE. 2.8 (m 4H), 4.25 (d,

(ZtH)|Z|)67 7S (M 2 pordadh (2%) 0k MY mablulaP o OfRashbl wal dRsphided th 8 ©

ethyl acetate and the mixture was cooled to 5°C. Hydrogen chloride gas
vas led into the mixture for 10 minutes to give a clear solution
followed by the deposition of a precipitate. The solid was isolated,
vashed with diethyl ether and dried. There was thus obtained the
required starting material (1.37 g); |

NMR Spectrum (CD3SOCD3) 2.7-2.9 (m, 2H), 3.15-3.3 (m, 2H), 3.4-3.5 (d,
24), 7.6-7.9 (m, 3H), 7.9-8.3 (m, 8H), 8.45 (d, 1lH).

Example 31
Using an analogous procedure to that described in Example 3,

g—(z-aminoethyl)-2-(2-naphthalenesulphonamido)acetamide hydrochloride
salt, 1,1’-carbonyldiimidazole and 1l-(4-pyridyl)piperazine were reacted
to give 2-(2-naphthalenesulphonamido)-N-{2-[4-(4~pyridyl)piperazin-1-
ylcarbonylamino]ethyl}acetamide in 10% yield;

NMR - Spectrum (cns;socn3 + CD4C0,D) 3.1-3.2 (m, 4H), 3.4-3.6 (m, 6H),
3.6-3.7 (m, 4H), 7.1 (d, 2H), 7.6-7.75 (m, 2H), 7.8-7.9 (m, lH),
8.0-8.05 (m, 1H), 8.1-8.2 (m, 4H), 8.4 (s, 1lH);

Elemental Analysis Found C, 56.4; H, 5.9; N, 15.5;

Nc0,S 0.5H,0 0.5EtAc requires C, 56.8; H, 6.0; N, 15.3%.

Ca4H2g



Exanple 7 Usi ng an anal ogous procedure to that described in
Exanpl e 2. 2-napht hyl sul phonyl chloride was reacted with _eth

2-ani no- WO9A0022" i dyl ) pi peri di n- 4-yl car bonyl ani no] proSFM‘é’é"’m’s

di hydrochloride salt to give ethyl

2- (2- napht hal enesul phonami do) - 3- [ 1- (4ggyr i dyl ) pi peri di n-

4-yl carbonyl am no] propi onate as a foamin 37%yield; NWVR Spectrum
(cb3socb3) 1.1-1.2 (t, 3H), 1.3-1.7 (m 4H), 2.1-2.3 (m 1H, 2.7-2.9 (m
2H), 3.1- 3%H), 3.9-4.1 (t, 1H), 6.7-6.8 (d, 2H), 7.6-8.2 (m 11H),
8.35 (SH , 1H); E wmwttmﬁ(r)na\l?y@.isss Hqgndaﬁ,a_daad&g ﬁésgﬁgﬂédH%]éﬂtgoﬁi\?f
g[xg[r{)} Lt Oy R gl Tt L2 8d Qol Pl e & °9-60 H 6.0
N- { 1- et hoky(@anaphthhlénhdshlghbnpyidodyll)(2i- pe¥pedidind4-ylcarbonylamino)ethyl]-

| carb ] - t hal | ' ' .1 9),
ot byl am St bitoenga e (633020 LR NBILS0)AE I ThitP e | O
stirred aPiXEHBE Sfds sEiFged Atuarbiept tempergtyre fpres plays; piThetmingyce ivasl at ed

and puri fpfadibyoredl bétreeh RRRL cagaemvahkﬁ ivadet NCTRAUrRahit PRASY whi Xtures of
ere

et hyl acetate.and, net hano| ,as el uent. was .t h obt ai,ned
N ot hyl - A58 (BLTh FakeRs| %ﬁs@ Lﬂ?’ﬁﬁﬁdaﬁf‘go%"éeg’f%ﬁ?#do]%%-’[ef-léa@. vas
pyri dyl ) prezeystillided |frem aoeyéranrile.pr Tisrenvaas daué @bBdimed; El enent al
Anal ysi s fFgun , oy 3. 95 _ G2 HA2ZIN . oH20 .0 SEt OH requires
Cshs: fittaiadnena el phoRadigo-13s i (EH RGNS g a3 |
N-{ 1- et havdreaboryripmind|ethyl] apsnamiige )(9i P8 rg)dli m-p4- 178-179°C;
vyl car bonypyrs Yico- nahg halgnesyl phe | §B0)AC m4le_60,:15 Q) ,
%le aqué6U§‘g%%$%ﬁ1%?a%g§%&eﬁgoFU?#gﬁQ§§f3bﬁ??qgﬁﬁ(ﬁégﬁgﬁdfg(g ﬁ%) was
stirred at™aft)edr8rlpet®t 68k fob @ ndfhss 4 ItheSpEi dHobed | G Wi

7.3-7.8 (m, 3H), 7.8-7.95 (m, 2H), 8.0 (m, 2H), 8.1-8.2 (m, 3H), :

8.4-8.5 (m, 2H);

Elemental Analysis Found C, 57.6; H, 5.7; N, 16.6;

524323N6°45 requires C, 58.0; H, 5.7; N, 16.9%.

10. 7%

The 2-(2-naphthalenesulphonamido)-N-{[2-(piperidin-4-
ylcarbonylamino)ethyl]acetamide used as a starting material was
obtained as follows:-

N-Hydroxybenzotriazole (0.135 g) and
N-(3-dimethylaminopropyl)-N’~-ethylcarbodiimide (0.191 g) were added in
turn to a stirred solution of 1-(tert-butoxycarbonyl)piperidine-4-
carboxylic acid (0.229 g) in DMF (10 ml) which had been cooled to 0°C.

The mixture was stirred at 0°C for 30 minutes. A ‘solution of
N-(2-aminoethyl)-2-(2-naphthalenesulphonamido)acetamide hydrochloride
salt (0.343 g) in DMF (5 ml) was added, followed by triethylamine
(0.101 g). The resultant mixture was allowed to varm to ambient
temperature and was stirred for 3 hours. The mixture vas partitioned
between ethyl acetate and water. The organic phase was washed in turn
with 2N aqueous hydrochloric acid, a saturated aqueous sodium )
bicarbonate solution and brine, dried (HgSOA) and evaporated. There
vas thus obtained N-{2-[1l-(tert-butoxycarbonyl)piperidin-4-ylcarbonyl-
amiho]ethyl}-2~(2-naphthalenésulphonamido)acetamide (0.192 g), m.p.
176-178°C.



66 - neutralised by the addition of O-1N aqueous. hydrochloric acid (5.3 m)
and evaporated The residue was triturated under diethyl ether. There was

" thus obt ai NEA991 9032 ( 2- napht hal enesul phonani do) acet ani do) - 3- [ RCT/§BIS0228S

pyri dyl ) pi peri di n-4-yl car bonyl am no] pr opi oni c aci d (0. 123 g); NWR Spectrum

(CD3SOCD3) 1.4-1.65 (m 2H), 1.6-1.75 né 2.5 (m 1H, 2.8-3.0
(t, 2H, 3.2_5-3.4(m' 2H) 385395(d 62 40415(m 1H), 6.7-6.9 (s,
2H), 7.6-8.4 (m 10 S, El errental Anal ysis Found C, 46.7; H,

~4.5; N, 10.3; C26H QESE mycaf@w}czmqmaese@ve%u%nswn anslogaus
- 10. 4% ;rocedure :oU%hag d@Ecﬁ'B@hoﬂp‘éﬁe FlraQQeﬁ’di"a righ bPadhedfrtibR & | N

. Exanple 1,
: 1-[ 3-am no-

p | peridi ne rb oride ) reacted W th
%‘?lﬁ %@t‘%& ’grfésﬁ? %%ﬂn“d%} ﬁ?’SpP’EﬁP&?F]‘ﬁ"Be? FEABE4REdr ochl ori de

"salt to gi vmaté:[:.iléZ Thetd lwak erhas uddadnedni2d¢2 -naphthalenesulphonamido)~N- -

APePe ! ottt CRBLARIY kb Rk YLl REFHLRF 1 Q0K 4] BT
" Herr]0 reqBf% ededdi. 61.3; H, 6.5 N, 12.3% . The

. 1-[ 3- ami no- 2- ( 2- napht hal enesul phonani do) propi onyl ] pi peridi ne hydrochl ori de
"'salt used as a starting material was obtained as follows:-

Tri et hyl ani Bxampie133y ) was added to a stirred mixture of -
2- napht hyl sul phonyl The! pfdcdem(eldézcnged Jin| Exaﬂslaosﬁvésef eated except

mixtore was i Ar ot C ek R LB by Bhe: 88 ﬁ#“%(s %gﬁri‘n%é“%s

a-chloropyr1m1d1ne hydrochloride salt. There was thus obtained
N-{2-[1-(2-aminopyrimidin-4-yl)piperidin-4~-ylcarbonylaminojethyl}-2-
(2-naphthalenesulphonamido)acetamide in 53% yield, m.p. 197-199°C;
NMR Spectrum (CD3SOCD3) 1.3-1.55 (m, 2H), 1.6-1.8 (m, 2H), 2.2-2.4 (m,
1H), 2.7-2.9 (m, 2H), 2.9-3.1 (m, 4H), 3.4 (s, 2H), 4.2-4.4 (m, 2H),
5.9 (s, 2H), 6.0 (d, 1H), 7.6~7.8 (m, 4H), 7.8-7.95 (m, 2H), 7.95-8.2
(m, 4H), 8.45 (s, 1lH);

Elemental Analysis Found C, 55.9; H, 5.6; N, 19.1;

24H29N704S requires C, 56.3; H, 5.7; N, 19.2%.

Example 34
The procédure described in Example 32 was repeated except

that 2-amino-4-chloro-6-methylpyrimidine hydrochloride was used in .
place of 4-chloropyrimidine hydrochloride and that the reaction mixture
was heated to 80°C for 16 hours. There was thus obtained g-{z-[1-(2-
amino-6-methylpyrimidin-4-yl)piperidin-4-ylcarbonylamino}jethyl}-2-
(2-naphthalenesulphonamido)acetamide in 38% yield, m.p. 225-226°C;
NMR Spectrum 1.3-1.5 (m, 2H), 1.6-1.8 (m, 2H), 2.05 (s, 3H), 2.2-2.4%
(m, 1H), 2.7-2.9 (m, 2H), 2.95-3.1 (m, 4H), 3.45 (s, 2H), 4.2-4.4 (m,
2H), 5.8 (s, 2H), 5.9 (s, lH), 7.6-7.75 (m, 3H), 7.8-8.0 (m, 2H),
8.0-8.2 (m, 4H), 8.45 (s, 1H); : :
Elemental Analysis Found C, 57.1; H, 6.0; N, 18.4;

C N7OAS requires C, 56.9; H, 5.9; N, 18.4%.

2531



partitioned between ethyl acetate and water. The organi c phase was washed

wth bri (MySO4) and evaporated. The residue was | by
%"% dos P@@éﬁ#@?g% et hyl

col utm chromat ogr aphy using increasingly polar mxtures o

acetate as eluent. There was thus obtained 1-[3-(tert

- but oxycar bonyl am no) - 2- ( 2- napht hal e_nggul_ phonam do) - propionyl ] pi peridi ne
as a solid (2.6 9g). The conpound so obtai ned was suspended in ethyl

acetate and tEe E)dee was cooled in an ice-bath. Hydrogen chloride gas
was |ed i i xture for 1 hour. A clear soluti-on was formed foll owed

by WO 96/ 10023ing an analogous procedure to that described in Exi?ple 18,
t he

. PCT/ GB95/ 2 e
of ‘& pr ecPel4 A eaphEATengs leaRam de) 2coramidel b A A e, Frasted R | "
1-[.3-am nb-@F@zrrdaféhpmrmutq)mnarﬂ-dé}qmphphdreytle;lﬂpﬂlenmﬂdnr-n-r{gd[@ch| ori de

sal't as a&;%m,a)gip%%gmlwgfcmsgﬂ%gag8 HiBBS inP3d Gherf @y

Exanpl e n ana ure to t
Exanpl e 1; foams_ (4-pyridyl) pi peridine-4- carbonyl chloride was reacted with

al\ll;:EatZ a%mdg"f;&sﬁﬁ%' ‘h"}“@“ t’of‘?"‘g)-ﬂsﬁ I h ﬁgi()? ?@phih@h?neﬁumeg@m do) -
"ny'%ﬂéeg 365 ﬁ"'sf”gh'r ?o&yﬁ)’“aﬁé?o] ztéﬁ% @ a#de in

car bonyl -
41% yi el d8.0w8p3 (AQO6RN2BesT [(€; 1HNMVR Spectrum (CD3800D3 + CD[err] CJ err] D)

1.1-1.8 (ﬂeg%Egal gnglé g l‘&ﬁhd%&? 7743075’& ,Qm1£2 H 0 (t, 1H),

7.0-7.2 ( : 8 0 8 3 (m 5H),
8.4-8.5 (§ZSH§§D|504SEHMH$%FIACMU}S¢% Crodha@; O’I, ®1341 N, HI2824; N, 13.7;
C31H38N605S requires C, 61.4; H, 6.3; N 13.9%

The 4-{2-(2-naphthalenesulphonamido)acetamido}butyric acid
used as-a starting material was obtained as follows:-

Using an analogous procedure to that described in the first

" paragraph of the portion of Example 30 which is concerned with the
preparation of starting materials, N-(2-naphthylsulphonyl)glycine was
reacted with methyl 4-aminobutyrate to give methyl
4-{2-(2-naphthalenesulphonamido)acetamidojbutyrate in 56% yield.

The material so obtained was hydrolysed using an analogous
procedure to that described in Example 9. There was thus obtained the
required starting material in 79% yield, m.p. 187-189°C;

NMR Spectrum (CD SOCD3 + CD300 D) 1.5-1.7 (m, 2H), 2.15 (t, 2H), 3.0
(t, 2H), 3.5 (s, 2H), 7.6-7.8 (m, 2H), 7.8-7.9 (m, 1H), 7.95-8.2 (m,
3H), 8.5 (s, 1H).

Example 36

ﬂ-(3-Dimethy1aminopropyl)-N'-ethylcarbodiimide (0.21 g) was
added to a stirred mixture of N-(2-naphthylsulphonyl)glycine (0;265 g),
1-(4-pyridyl)piperazine (0.169 g) and DMF (10 ml) which had been cooled
to 5°C. The mixture was stirred at ambient temperature for 3 hours.
The mixture was partitioned between ethyl acetate and water. The
organic phase was washed with water, dried (HgSO4) and evaporated. The
residue was purified by column chromatography using a 19:1 mixture of
methylene chloride and methanol as eluent. There was thus obtained
N-{4-(4-pyridyl)piperazin-1-ylcarbonylmethyl]naphthalene-2-sulphonamide



The N-[2-am no- 2-(pi peridi nocar bonyl ) et hyl ] -2-(2-napht hal ene-

sul phonam dv(%acet am de used as a starting nmaterial was obtained as
fol l ows: - %6/10022 A i xture of PCT/GB95/02285

- 1-[ 3- am no- 2- (benzyl oxycar bonyl am no) propi onyl ] - piperidine (2 g),

., succi ni m do 2-(2-napht hal enesul phonami c_i__ogg?\c.et ate (2.4 g) and ethyl acetate
;1 (25 M) was stirred at anbient tenperature for 12 hours. The mi xture was

P partitioned between ethyl acetate and water. The organi c phase was washed
with water, @134 &)nys@-ct§2-184Hd evaporated. The residue was purified by

. colum chr omROSeRREYm YDIEhCRY Y. 1355 3§ &8, 6342819 (Rhe2) 857 J6NES(m,
- obtai ned N-[Z-(T Z?/&( : .
car bony! ani f8) 2 -’I(gﬁ ver i@t 5 arbdry! )%y 13 2-§-2-BepHinaBne8- 45 (s, 1H);
: sul phonam d@laseimaldi smlasis FoowdnC( 1688;00, 5.3; N, 13.5;A mi xture of the
materi al so obfai % pal Ladi,um on- gay ban | yst (0.3 g) and et hanol
(40 m) was cgﬂéﬂﬁggg%n%g‘f&%ﬁ gt %é&]g’eg%{’ ﬁi/dfagégh for 8 hours. The
i mxture was filtered and the filtrate was evaporated. The resi due was

“purified by geQh gghromat ography using a 1:1 mxture of hexane and et hyl
_acetate as eT'U'E#y;'rhqre was t hus obt ai ned L
- N-[ 2- ami no- 2- ( pi per i YRiAGCN BamlAgpus proceduxg e /thapdescribed in Example 36,

ethyl 12, (2 meD haL S Pt (e TS e (B2 SRR, ugs used
i t%out furtlﬁg‘f)'pﬁﬁ??ﬁgﬁ%gﬁ%ﬁgne't° ip 'éFiPig-‘(""P'yrizdy(ﬂplpﬁ’l'ézjd?\,\‘géedure
~descri bed i ylé&axchopyk] p2oprly napinchal enk-2xselphohimsiide in r1&phpieltdsas phioam;

| chioride vl Sadcbim| 85.308b, P10 AT Yh SUEPNYML2.4 (¢, 20), 2.95-3.05 (n,
: 2H), 3.2-3.3 (m, 4H), 3.4-3.5 (m, 2H), 3.6-3.75 (m, 2H), 5.4~5.6 (d,
1H), 6.5-6.6 (m, 2H), 7.5-7.65 (m, 2H), 7.75-8.0 (m, 4H), 8.2-8.3 (m,
2H), 8.35 (s, 1H). . - | |

The 4-(2-naphthalenesulphonamido)butyric acid used as a
starting material was obtained as follows:- _ _

‘Using an analogous procedure to that described in Example 2,
2-naphthylsulphonyl chloride was reacted with methyl 4-aminobutyrate to
give methyl 4-(2-naphthalenesulphonamido)butyrate in 94% yield.

The material so obtained was hydrolysed using an analogous
'procedﬁre to that described in Example 9. There was thus obtained the
required starting material in 88% yield, m.p. 123-125°C;
NMR Spectrum (CDC1l;) 1.7-1.9 (m, 2H), 2.35 (t, 2H), 2.9-3.1 (m, 2H),
6.3-6.5 (m, 1H), 7.5-7.7 (m, 2H), 7.8-8.1 (m, 4H), 8.4 (s, 1H).

Example 38 :
A solution of-5?(2-pyridy1)thien-Z-ylsulphonyl chloride

[Chem. Abs., 1983, 98, 215349; 0.162 g] in methyleme chloride (5 ml)
was added to a stirred mixture of 1-[l-(4-pyridyl)piperidin-é4- .
ylcarbonyl]piperazine (0.314 g), triethylamine (0.9 ml) and methylene
chloride (15 ml). The resultant mixture was stirred at ambient
termperature of 18 hours. The mixture was partitioned between
methylene chloride and water. The organic phase was washed with vater,
dried (MgSO,) and evaporated. The residue was purified by column



chloride. There was thus obtained 1-(1-naphthylsul phonyl)-4-[1-(4-

pyri dyl )i j din-4-yl carbonyl ] pi perazine in 52%yvyield; N m

(ﬂerr]@é@{'@%) 1.4-1.7 (m 4H), 2.75-2.95 (n(l) 3H), 3.5@9?8%‘?%5#4&

3.45-3.65 (m 4H), 3.8-3.95 (m 2H), 6.75 (d, 2H), 7.6-7.8 (m 3H),

©8.0-8.2 (m 4H), 8.35 (d, 1H), 8.7 (dgglH); El enental Analysis Found C,

62.2; H 6.1; N 11.3; dderr]Herr]Nerr]O[err]S Herr]O requires 62.2; H,

6.2; N, 11.6% anple 13 - N- Met hyl mor_phol i pe (0, 095 g) and

i sobutyl %W’I‘P'B%WEF?%& gg’('l?. i%crerIWep%’dﬁeﬂl\/f¥W¥Fﬂr% 'f'%thx?%'ﬁ chlgFidéspensi on

of 1-(2-amphetinghsliiagzsheludnkpi (Thereliwae- thusaoheaipedc acid (0.3 g) in THF (6

. m) which _had, been. .- 10 he_ i xbL [ red at -
-10[err] gl q? o‘pggp}n&ﬁﬁb%ﬁ%nsél {]ﬁargk&&ﬂl?(ﬁ :S%/E‘l;yg%mﬁﬁ)}éérnazi ne (0.155 g)

in DVF (BYhk$ylphanyldadperazine t(Qe2hh g uf4¥)vas stirred at anbient tenperature

ol e e e b e ey

colum eI B S o, % A2 T st LTS B

1-[1- (2- rraphg hy l(my | Jongosps pisr i) 1384; V8.68+ 9@ Yh] -4 € 4- pyri dyl ) -

pi per azi r@ as agsgl "3%%‘%3“‘?3%’ iﬁ)@l’? é})?%t#{; ? 3SOCD3) 1.5-1.75 (m 4H),

2.3-2.45 i”’10H), 7.05 (d, 2H),
7.6-7. 75 Qypil, AHPsSH.0028H,D tequirgs)C, 8736 He,5.54)N, 14.0%. The
1-(2- naph%zhy?sul gh%nyl )pzlmperi di ne-4-carboxylic acid used as a starting
material was obtained as follows: - A solution of ethyl

pi peri di rExampt&88oxyl ate (1.02 m) in nethylene chloride (5 m) was added
to a stirred nm xtyéMmgOhn adaleyolll protbbureony ! thakl descdebddl id mmdple 2,

:{)I EE g)rllr ]alrcn [ T-emﬁ((a-%mmﬁyasggperi {n- L}?Pcearggrlxyq.r]Ip?})e“(a%?nemv;s m:@agtr:]ecp %uhb?cﬁg cool ed
appropriate (E)-styrenesulphonyl chloride. There were thus obtained
the (§)-styrenes disclosed in Table I, the structures of which were
confirmed by NMR spectroscopy. Unless otherwise stated, the
appropriate (E)-styrenesulphonyl chlorides w_ére obtained from the
corresponding styrenes using an analogous procedure to that described

in Note b. below Table I.



- 69 - was stirred at anbient tenperature for 18 hours. The m xture was
evaporated and the residue was partitioned between ethyl acetate and wvater.
 The organi cwﬂﬁg’ég’zevas washed with 2N aqueous hydrochl oric acPgT r,
cdried (MySO err]) and evaporated. There g@s t hus obtai ned et hyl -
" 1: (2- napht hyl sul phonyl ) pi peri di ne-4-carboXylate (1.95 g). A
m xture of the material so obtained, potassium hydroxide (0.62 g) and
.ethanol (18 mM) was stirred and heatedTabledf| ux for 4 hours. The nixture
~was evaporated and the residue was partitioned between nethylene chloride
~and water. The organic phase was dried (MySJerr]) and evaporated. There
‘was thus obtained 1-(2-naphthyl sul phanyl )p| peri di ne- 4-car boxyl i
L0); Nl\/RSpectrum(CD[err]SOCD[err]) 1.5-1.7 (m 2H), 1.8-1.95 (
2.2-2.3 (m m 2H), 35- (m 2H), 7.65-7.8 (
18.05-8.25 ( ( . le 1 AN
N, N - Di cygyohexyl Q;@g.)NNas addpp—g tirred mxture Wf

N- ( 2- ami no-\R- pheg¥! pr oyl ) - 1 (4-pyri dyr\Zpl per/i di ne 4—2 car boxam de (1.08 9),
N- ( 2- napht h ne (0.85 Q) dr oxybenzotri azole (0.34 @),

N- net hyl nor pholine (0.71 m) and DMF (20 m) which had been cooled to
‘5[err]C. The mixture was stirred at anbient tenperature for 18 hours. The
,mxture was evaporated and the residue was purified by colum :
: chr omat ogr aphy | ori de and
~methanol (20:1 fto 20:3) as efjuent. There was thus obtai ned |

+ 2- (2- napht hal enes do) - N- (4- phenyl -

(1-(4-pyridyl) pgjr‘ ?’Ea%fg yl iar bo%yl am no] propl 2- yT acet‘amygieeldasla solid ‘
! (0.52 g) NVR Slpeﬁommémy[e r]socerr]) 1.5-h.7(% 2H), 1 75-1.9 (m

E‘2H) 2.4-2.65 (m 4H), 29:q4(w;6m 3.85-4.0 (m 1H)} 4.0-4.45 (m 2H),
1 7.0 72(m 6H),, /Bb‘/br('Ln 7. 75 (m LA 7.9-8. : 8.35 (d,
oSphe L

1H) . ¥ The N-(2-a nyl propyl )+ 1-(4- pyrlldyl ) pi pe ;dl ne- 4-

j car boxani de usdd as # startihghydtegenal was obf agaed as |f ol ows: |

'. Usi ng an anal oqous pzrbocedure tq. Eﬁfomdescrl beoﬁ i 972]_17g;heim 32 |
| 3¢ | 4-methyl | 223-226 | 42 |
| 49 | 2-methyl | 148-149 | 37 |
| 5¢ | 4-fluore | 125-126 | 55 |
| 6t | 2-chloro | foam | 39 |
| 78 | 3-chloro | foam | 49 !
| g? | 3,4-dichloro | foam - | 33 |
| h | 4-bromo | foam | 54 |
| 10 | 4-trifluoromethyl | foam | 30 |
l l l l |

Notes

a. The product gave the following NMR signals (CD3SOCD'3) 1.45-1.8 (m,
4H), 2.95-3.25 (m, 7H), 3.5-3.75 (m, 4H), 4.12 (m, 2H), 7.05 (d, 2H),
7.38 (m, SH), 7.75 (m, 2H), 8.2 (d, 2H).

b. The product gave the following NMR signals (CD3SOCD3) 1.4-1.65 (m,
4H), 2.8-3.0 (m, 3H), 3.12 (m, 4H), 3.65 (m, 4H), 3.92 (m, 2H), 6.8 (d,
2H), 7.4 (d, 2H), 7.5 (d, 2H), 7.8 (d, 2H), 8.15 (d, 2H).



Res. (S), 1992, 391, Nerr]-tert-butoxycarbonyl-DL-phenyl al ani ne was

convert gggl r steps into 1-am no-2-(tert-butoxycarbon
pheny!| pf‘gpgﬁlémy WO 96/ 10022 ¥CREB9S018s

PCT/ GB95/ 02285 - 70 - Usi ng
-an anal ogous procedure.to that descri®ed in the second paragraph of the
portion of Exanple 2 which is concerned with the preparation of starting

Al e ol oy RS R R8P e O 9 bEREIRP nE€RALEC W 1D

1-am no- 2- (tert-butoxycar ony am 3 eny propane t lve
N-[ 2- (t ers nRRt3ined, ofcﬂ)‘llaﬁi o) - 3- phenyl propyl]
1- (4- pyri dylStﬂlthfyldt:lﬂHrrédéa(rlngaﬂD)dﬁad dd&ddybplide to DMF (1.55 nﬂ)m xture of

th t { trifl t 2
st |Gr ?gdeé, %hrrﬁ'génibt 3 %@Pé o"'f” iBtenwrSIE??%gr’?'fé: Fr:%f‘g%leod\ﬁé 5"@apor at ed
and t he Theimixsuremyasrstiored at ambient tmnpetgﬂuretfoer 30 nfhetes.was t hus

bt d h | b i d
203 o Sttt AUTYUESAR bl o M M0l
(CDf er r] deargdetp]90°¢. fpr) 375 (hoprey) The r@stgr@wemcagﬂ-yd tp, m::u (m 2H),
Banpi o forperakurd akdshufer Tncs ] aufubty (20 Y or ave shd oitel. (e e in
Exa%l e fre‘éﬁ&}éﬁfe lsﬁafuﬂﬁag‘(ﬁé §P§€(§ i?'n "ﬁﬁgﬁ,"e"& rY’éF?FS/IaéHe&’i?ﬁﬂor iT88T®s t he
reacti gn was(]ﬂmentbbtainéclﬂ-‘v[-éh.'(oé'opg-mtﬁlyér)qsumﬂ!mﬂ.rk:hloyideaqetaﬂg))E)i peraZi ne was
reacte n

1-(2- nap%%k@%ﬁgbpg% %ﬁ (Zcf @i dyré dee#gm n- Sf‘ )(/?1 A8t yl}-
piperazine in 22%yield; NW Spectrun1(CI{err]SC[IIerr] + CD[err]COerr] D
2:4-2.5 M 18 protule e €8 £didowing NMUR signals (CD,S0CD,) 1.4-1.85 (m,

4H), 2.3 (s, 3H), 2.95-3.3 (m, 7H), 3.6 (m, 4H), 4.07 (m, 2H), 7.0 (m,
3H), 7.25 (m, 3H), 7.5 (d, 2H), 8.05 (d, 2H).

d. The product gave the following NMR signals (CD3SOCD3) 1.45-1.75 (m,
4H), 2.4 (s, 3H), 2.85-3.25 (m, 7H), 3.55-3.75 (m, 4H), 3.92 (m, 2H),
6.8 (d, 2H), 7.1-7.4 (m, 4H), 7.68 (m, 2H), 8.15 (d, 2H).

e. The product gave the following NMR signals (CD3SOCD3) 1.45-1.75 (m,
AH)’ 2.85’3.0 (m, 3H)’ 3-05_-302 (m, 4H)’ 3.5-3075 (ﬂl, 4H), 3.92 (m’
2H), 6.85 (d, 2H), 7.2-7.5 (m, 4H), 7.85 (m, 2H), 8.15 (d, 2H).

f. The product gave the following NMR signals (CD3SOCD3) 1.45-1.75 (m,
4H), 2.85-2.95 (m, 3H), 3.05-3.25 (m, 4H), 3.55-3.75 (m, 4H), 3.92 (m,
2H), 6.8 (d, 2H), 7.4-7.7 (m, 5H), 8.0 (m, 1H), 8.1 (d, 2H).

g. The product gave the following NMR signals (CD3SOCD3) 1.45-1.75 (m,
4H), 2.85-3.0 (m, 3H), 3.0-3.2 (m, 4H), 3.55-3.75 (m, 4H), 3.92 (m,
2H), 6.8 (d, 2H), 7.4-7.5 (m, 4H), 7.72 (m, 1H), 7.93 (m, 1H), 8.15 (d,
2H).



. 3.15 (s, 2H), 3.3-3.45 (m 4H), 3.45-3.65 (m 4H), 6.95 (d, 2H), 7.5-7.75
(m 3H), 7.95-8.2 (m 5H), 8.4 (s, 1H); Elenental Analysis Found C, 62.1;
H 6.1 N, W9610022 o | Herr]Nerr]qerr]S requires C, 62. PCHIEBY02285

- 14. 6% The 1-(2-[4-(4-pyridyl)piperazin-1-yl]acetyl}piperazine
lused as a starting material was obtaingg as follows: - :
N, N - Di cycl ohexyl carbodiimde (0.84 g) was added to a stirred m xture of

2-[ 4- (4- dy| 1-
et Dty b a0, Bats bk roliovion BR SieRats S350yt FBgR) (0. 382

g% Niget ?Ki J58 L ph (i, nen(,Os.?cﬁ-snh)(nancinl\/E SSBthi)(mmm h?pb Qﬂemn)gopj\/%d to
err . ure | I'LE | ra e or,
96/ 10022 (@ "ol 7%V 2,908 @, A BT (VB B HS° (4, 38%7 GB95/ 02285

-71- hours. The mi xture was evaporated and the residue was purified by
~colum chr t 7, tsh hl,0

mothanol  ach el oo PR B Ing Eot1Gydtly il O o Y ABC EBIRPY .
| {2-[ 4- (4- pyk-Byt8Si (er 4H) n-3:0y313c émy I 7HD) p%ﬁa?uﬁe(as )4 rh7( (m,32H}y,) .

A mxture of, 13(800H) 010 4675 @, o) e 650k kA, 9019631 a1
“trifluoroacetic acid (2 nl) and hyl ene chl orlde 5 n1) was stirred at
I ambi ent tenperature for 4 hours. The m xture was evaporat ed to give

- 1-{2-[ 4- (4-jayr ThY prpdyeer gaven the \Holl hoxeing| JyR pﬁegmsnecn Isoagntcm DE Yield;
1

AR Soect ATy ETE) SRRy Tl 25 . My, ST (AL ol 1y

9.35 (s, 2H)d. 2H)Exar§3|(e,1zﬁ), 7. 8 (d, ZH). .95 (d, 2H), 8 15 (d, 2H).

Example 40

Using an analogous procedure to that described in Example 2,
1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine was reacted with the
appropriate 2-naphthalenesulphonyl chloride. There were thus obtained
the compounds disclosed in Table II, the structures of which were
confirmed by NMR spectroscopy. Unless otherwise stated, the
appropriate'naphthylsulphonyl chlorides vere obtained from the
corresponding naphthalenes using an analogous procedure to that
described in Note c. below Table III in Example 41.



Usi ng an anal ogous procedure to that described in Exanple 1,

1- (4-pyrd fperidi ne-4-carbonyl chloride was reacted anlno 1-
(pi peri ﬁtg%éé%?%lgnyl )propyl |l -2- (2-naphthal enesul phonam ﬁgg‘l)lrb@é’g

hydrochl ori de salt to give 2-(2- naph??al enesul phonam do) - N-

{1- pi peridi nocar bonyl - 3-[1- (4- pyri dyl') pi peridi n-4-yl car bonyl am no] -

propyl }acetam de in 17%yield; NVR Spectrum (CDOerr]SOCCDyerr]) 1.3-1.8 (m
12H), 2.3-2.5 (m 1H), 2.7-3.1 0m~ﬁ§£h 2-3.45 (m 4H), 3.5-3.6 (m 2H),
3.8-4.0 (m 2H), 4.6-4.7 (m 1H), 6.7-6.85 (m 2H), 7.6-7.8 (m 3H),

7.8-7.9 (m 1H), 8.0-8.35 (m 7H), 8.4 (s, 1H); Elemggtal Analysis Found C,
59.6; H 6.6; N, 13.0; (err]J]Herr]Nerr]O[err]S 1.25H err]0 requires C,
59.8; H, 6.6; N, 13. 1% The
i no- 1- ( pi peri di nocar bonyl ) propyl]-2-(2-
S

o)acetanlde[ﬂyﬁﬂpchlorlde S
s follo - 1,
3G OrzuNsol uti No1S 0

| -DL-glutdmine £/8.47 g) in DVF (60 ml) amd the

m xture was stirre anbi ent tenperature for 15 m nutes. The M xture was
cooled to 5[err]C and piperidine (4.82 m) was added dropw se. The m xture
was allowed to warmto anbient tenperature over 1 hour. The m xture was
partition 2

PCT/ GB95/102285 l I 72 - | nhydrochioric
acid.  The pfiuplkoPhape was washed V\'th wakgp. and with prigpgg dfied
¢(MySd err]) and evaporated. The residue was urified by , col um

chr omat ogr aptfpoued ﬁé 9:1 nixture oft ethyl { aEbtate and nket khol |as
eluent. |[There was thup obt ai ned N erf]-benzyl oxycar bonyl|- DL- gl ut ini ne

l I
| 1 | 4-chloro ] 199-203 | 38 |
| 2P | 7-chlero | glass | 18 |
l 3¢ | 7-ethoxy | glass | 13 |
| 44 | "6,7-dimethoxy | glass _ | 30 }
| 5€ | 6-chloro | 115 (decomposes) | 82 |
| et | 6-bromo | 142-145 1 81 |
| 78 | 6-methoxy | gum | 28 |
| - gh | 7-methoiy | glass | 29 |
| 91 | 6-fluore | 108-111 (decomposes) | 73 |
l l | l l

Notes
a. The product gave the followihg.NHR signals (CD3SOCD3)

1.35-1.65 (m, 4H), 2.75-2.9 (m, 3H), 3.0-3.15 (m, 4H), 3.6 (m, 4H),
3.85 (m, 2H), 6.75 (d, 2H), 7.9 (m, 3H), 8.1 (d, 2H), 8.35 (¢, 2H),
8.5 (s, 1H).

b. The product gave the follow1ng NMR signals (CD SOCD3)
1.35-1.65 (m, 4H), 2.8-3.05 (m, 7H), 3.5-3.7 (m, 4H), 3.8-3.9 (m, 2H),
6.75 (d, 2H), 7.78 (m, 2H), 8.15 (m, 4H), 8.45 (d, 1H).



piperidide (4.78 g), mp. 136-138[err]C . Usi ng anal ogous
procedures to those described in the second, third and fourth paragraphs of
“the porti onWO98%02%p| e 1 which is concerned with the prepar atPFg @2’02135
starting materials, the DL-glutam ne piperidide was converted into

: 1-[ 2-am no-4-(tert-but oxycarbonyl am no)= 9%8ut yryl ] pi peridine in 14%yi el d.
1'1,1'-Carbonyl diimdaZole (0.31 g) was added to a stirred sol ution of

N-(2-napht hyd sul phonihd glrigidie ghfe 440 S 1bo1deMink S1ghd1 2 Reb Idep 1y Xt ur e was

stirred at anbient_ tenperat ur ooledto
/5[ err] C and 432t dnilRo- 4D ¢t bré- bk éﬁi/ca?r'ﬁo?'nﬂsa&?‘ndﬁl b8y £l F}Si’pér 5tﬁ-r?e
g}o. 546 % wam add)e,ds Fhemyi 28)yr &, z/\aﬁ sm)rremsatdarmi)?rﬁ.sse e%x'i\l/l)t ,ugesg or

‘ hours. e a | acetate an aqueous
~citric acid sdl ?ﬁh'o\ﬁﬁ'ﬁe% @‘a aigﬁwagﬁ\/\ashed with water and with

. brine, dried (MySgerr]) and evaporat ed. The residue was purified by col um

chromat ograghy usi Nopge hrdade ke cBE ARLGHE e Wighdide (@S0l ! ace! af e

as el uent ere was

- N[ 3- (tert - BuBdxl@ar bon #HAN 231d$=31.0( b!‘,péﬁﬁdlihéc&ﬂodnw‘)fbr,obﬁ] {m, 23).
. 2- (2- napht haj g5egd]| a@p,n%n’vﬁq)dacm)gnv@(as ansorigl (md- ﬁag7 B)95 (d ee The

‘material so obt al ned was suspende I n et ﬁyl acetate (b5 "'mi xture
. was cool ed i&1lat 2H)p &R (Hydi%)gen chl oride gas was |ed |nto the mxture
~for 5 minutes. ‘A clear sol utlon was obtai ned foll owed by the deposition of

. a precipitate. The njxture

! N-[ 3- am no- £- (pi peri %85&? ﬁv)epggi)?loﬁgyi(xggﬁﬁﬁesignals (CD3SOCD
" napht hal ene@?@ﬂyﬂ)am@e)la&eﬂmmiwe hyﬁi-&;&h(mr 51‘])3, Sak? (). BD3 g)SSWBLZﬂl was '
' used wi t hout he | f4pat )
"N-(3-Dineth (f“alrjnmrgo %oi;w" :Ii\llﬁ emﬁl S boZ| | m 'hyd (% b B9d-8:2 t(“(’o 575 g)

- was added té » & ,4 kit @nd gﬁe following analytical data Found C, 58.9

+ (35)-3-(2-naphs jml nnwbp@zgag}ci 0% @pnmzrmglma{-@mylﬂmgm 0Bl g, mCI d
 (1.17 9), 1?3’%[ oxybenzotri 03405 9) riethylamne ( £17 rr1) "and
- DMF (10 m) ‘the m xture was stlrred at anbi ent tenperature for

: The 6-chlaro-2-naphthylsu1phonyl chlor:.de used as a starting

mater1a1 was obtained as follows:-

A solution of sodium nitrite (2.7 g) in water (5 ml)'was
added during 2 hours to a stirred mixture of 6-amino-2-naphthalene-
sulphonic acid (8.8 g), dilute aqueous hydrochloric acid (2.8%
veight/volume, 20 ml) and water (15 ml) which had been cooled to d'C.
The mixture was stirred at 0°C for 30 minutes and then poured onto a-
stirred suspension of cuprous chloride (3.96 g)'in dilute aqueous
hydrochloric acid (2.8%, 20 ml). The mixture was stored at ambient
temperature for 18 hours. The mixture was evaporated to give
6-chloro-2-naphthalenesulphonic acid which was used without further
purification. |

The material was suspended in DMF (40 ml) and cooled to 5°C.
Thionyl chloride (8.6 ml) vas added dropwise and the mixture vas
stirred at 5°C for 3 hours. The mixture was poured onto ice and
extracted with methylene chloride. The organic solution was dried
(MgS0,) and evaporated. The residue was purzfied by column

chromatography using a 20:1 mixture of hexane and ethyl acetate as
eluent. There was thus obtained 6-chloro- -2-naphthylsulphonyl chloride
(2.49 g); | | |



WD 96/ 10022 PCT/ GB95/ 02285
-73- 30 mnutes. 1-(4-Pyri dyI)p| perazine (0.489 g) was added and the

m xture WEQ9¥19022 oy at anbi ent tenperature for 16 hours. 2% was
partitioned between ethyl acetate and water. The organic phase was washed
with water and with brine, dried (I\/gsqerr]) and evaporated. The residue
was purified by colum chromatography Using increasingly polar mxtures of
nmet hyl ene chl ori de and nethanol as eluent. There was thus obtai ned

1-[(39)- BMEMBI(@Q,S@GP%GHS%(G@)l@e(E%éWdﬁ*ﬂ@cza-rséoh@sl }H), 8.05

pr opi onyl |m4-4m4, pg/rzl slyj )1y per azine as a solid (0 407 g); NWR Spectrum
(CDCI[err]) 0.8-1 m 2H), 1.2-1.5 (m 4H), 2.5-2.8 (m 2H), 3.0-3.2 (m
1H), 32345(m7H) 3.5-3.7 (m 3H, 37539(m1H) 4.6-4.7 (m 1H),
6.2-6.4 (® 1H), 6rhe- prdduct gavaétdhe !oﬂn&iﬂg(mm ﬁlﬂhals q.cb5sood im 2H), 8.43

(C[merrli_i)H[errE? Fgr@%%'rm’ It)ﬁiigf—if%gf“]dl‘pérg] requqmr’ “N 3 4‘"’ ﬁa)ﬁ 0; N,

12. 4% 6.8 (d, 2H), THeb (B8S5)2H3, §-DSn@yA%t kw Hds(A. }ﬁhbhaliﬁdo)&ﬁ (di peri di no-
car bonyl )ggppl oni c aC| d used as a starting naterial was obtained as

foll ows: - err]-(tert- butox carboni:ﬁlsi L-aspartic acid
O[err]-benzyl est Ghe ?'1"6'°E°‘g€'“§&l§: hydsiehprrl chlotiide yspdaas@ prax¥ingxt ure of

1,1 - car baaysdial atasbtained ih 9% |yﬂeﬂ¢"fr6xi@aﬂiﬂo-ﬂﬁ@h&ﬁ§lﬂn@§m hofitxt ure

was stirred ft anbi_ent tengeratureﬁp or 30 m ut es &Ihig‘ H1 el?ﬂwas cool ed
in an i ce2bAt HSEPE) 3Bi ARALOEPYT P Fe i8s toahy BS%ﬁJBﬁ °tel'ﬁe Rture was .
stirred aesceptl ohwad hydrobaomic acﬁdﬂanéniuptexmebrexhideeweneuse@ inoplate dihe

T X ur e VgeaRRN blicORE: RS WBR0G! DifloA6E AlsBeAlde N fﬁ@%g@e drochl oric
(0]

acid. The rgam C phase was and

evapor at e§averfibe rkodlaying MR Gézmﬂsedc%\ﬁo%)uﬁnﬁ d s ot 0G73pBy0 UBi ng et hyl

acetate agpp) wens-s.2hax, em,fa,s t hus obtai ned .
N err]-(tert-butoxycarbonyl)-L-aspartic 1-piperidide O[err]-benzyl ester

(17.9 g9) .. A portion (4.5 g) of the material so obtained was
di ssol vedgi n' et hylThacgtoduet (ga%e nthe foldotringy MR Lﬁﬂgﬂﬂly\asngsmbgd Too°en

lce-bath.y ,g.1.73 (m, 4H), 2.75-3.02 (m, 3H), 3.06-3.11 (t, 4H), 3.56 (t, 4H),
3.76 (t, 1H), 3.81 (t, 1lH), 3.95 (s, 3H), 6.7 (d, 2H), 7.32 (m, 1H),
7.44 (m, 1H), 7.71 (m, 1H), 8.03 (m, 2H), 8.12 (d, 2H), 8.31 (d, 1H).

' ' The 6-methoxy-2-naphthylsulphonyl chloride used as a
startingwmaterial was obtained as follows:-

' A mixturé of sodium 6-hydroxy-2-naphthylsulphonate (5 g) and
DMSO (100 ml) was added to a stirred suspension of sodium hydride (60%
dispersion in mineral oil, 1 g) in DMSO (20 ml) and the mixture was
stirred at ambient temperature for 30 minutes. The mixture was cooled
to 10°C and methyl iodide (22 ml) was added dropwise. The mixture was
allowed to warm to ambient temperature and vas stirred for 2 hours.
The mixture was poured into acetone and the precipitate was isolated
and -washed in turn with acetone and diethyl ether. There was thus
obtained sodium 6-methoxy-2-naphthylsulphonate (3.3 g).

Thionyl chloride (0.82 ml) was added to a stirred solution
of a portion (0.96 g) of the material so obtained in DMF (10 ml). The
mixture was stirred at ambient temperature for 2 hours. The mixture
vas poured ontoc ice. The pfecipitate vas isolated and dried. There
was thus obtaxned 6-methoxy-2- naphthylsulphonyl chloride (0.7 g) which
vas used without further purification.



Hydrogen chloride gas was led into the solution-for 20 m nutes. The m xture
was evaporated to give L-aspartic 1-piperidide O[err]-benzyl ester

~hydrochl or W96489R2" (3. 6 q); WO 96/ 10022 PCT/GB95/02285

| PCT/ GB95/ 02285 - 74 - NWR Spectrum

l (cDd[err]) 1.3-1.8 (m 6H), 3.05-3.3 {mg 2H), 3.4-3.6 (m 4H), 4.9-5.0 (m
“1H), 5.15 (s, 2H), 7.3-7.4 (m 5H), 8.5-8.8 (m 3H). A portion

Chioride (2') ust nghabraRiee gaik R Ko ERE MR lehand (PRIRER) B Al v 2
. There was t huslo6i dmnedl)bedZAB-3(BIm, 37H)2- 3.5-3.7 (m, 4H), 3.88 (m, 2H),

Saphtzc%al eneétlispk‘@n%m dOI) 3§-f.|%'5pg{;l @h?%ﬁ@?plf)ﬂ g;ﬁ)rq.ﬁborgagg q% 3% 0i | (2.96
" pal I adi um on- car bonTé%lt7af“9§ltoxy02-gla@;1t%ugm%|ch(lgsiqﬂ }‘sﬁda@sS@. ed under

~an at ”DSpheiﬁrQind‘lﬁdféﬂam w4¥ obtdidel Strom T E@ifin X1 HyAr dﬁﬁzf-l Itered and the

filtrat Th t hus obt d (3
n:aph': ﬁaﬁeﬁﬁﬁﬁ%&ﬁi’mftg "ﬁ%’?’geﬂq ﬁ?ﬁ%:?f) I}’?%r Gbiaﬂse é\"ﬁcai%%d_ dnf oam
(2.2 g, 86%ateNy/RbBpectrum (CDA[err]) 0.8-1.1 (m 1H), 1.1-1.5 (m 5H),

i A S ks il e ot e Tah (i /57T
1,1 -Car borfBs8 IM damle8(m,3sﬁ),g)2 0k labme dH) 0 3228 ofmst zu)h. (3f.55 3.75

- (39)-3- [ 2- (%rn@ﬂ)ﬁt hai?r(ﬁs%l%ngﬂqmddo)ﬁﬁetﬂ@d?& 3LH§P'7P95lfi'9”?ﬁar2hZ”y|)
. propionic amdé he m xture was stirre
! anbi ent terﬁrélsa “br é“}ma 30(Myi Aliked:3 P—-(hn)l?yrl dyl ) pi perazine (0.309 g) was

added and the nixt urke waslﬁmnzaﬁpatnya@mmylmmefﬁw&ee& Qs dGrageing The [ |
- mxture vag, 3ttt LO0SHCREIPPED £l acet ate and vater.
6-Amino-2- naphthalenesulphonlc acid (S. 41 g) was added

portionwise during 10 minutes to a stirred suspension of nitrosonium
tetrafluoroborate (3:12 g) in methylene chloride (100 ml) which had
been cooled to 5°C. The mixture was stirred ét 5°C for 2 hours and at

| ambient temperature for 18 hquis. The mixture wvas evéporated and
1,2-dichlorobenzene (100 ml) waé added to the residue. The'mixture
vas stirred and heated to 150°C for 2 hours. Ihe mixture was cooled
to 5°C and thionyl chloride (3.6 ml) and DMF (10 ml) vere added. The
mixture was stirred at ambient temperature for 18 houré. The mixture
vas partitioned between methylene chloride and water. The organic
phase vas dried (MgSO,) and evaporated. The residue was_purified by
column chromatography using a 9:1 mixture of hexane and ethyl acetate
as eluent. There was thus obtained 6-fluoro-2-naphthylsulphonyl
chloride (1.53 g);
NMR Spectrum (CD SoCD ) 7.4 (m, 1H), 7.65-7. 9 (m, 3H), 8.05 (m, 2H),
8.2 (d, 1H).

Example 41 _ _ |
Using an analogous procedure to that described in Example 2,

1-[1-(A-pyri,dyl)piperidin-4-ylcarb.onyl_]pipe_r_az__ine vas reacted with the
appropriate benzenesulphonyl chloride. There were thus obtained the
compounds disclosed in Table I1I, the structures of which were

confirmed by NMR spectroscopy.



The organi ¢ phase was washed with water and wi-th brine, dried (MgSO err])
and evaporated. The residue was purified by colum chromatography using
increasiW&I’ﬁ"%Far m xtures of methylene chloride and net Hﬁﬁ’&"gﬂé’zﬁff uent .
The material so obtained was recryst i_,sed fromacetonitrile. There was
t hus obtai ned 2-(2-napht hal enesut phonam do) - N-{(1S)-1-

( pi peri di nocar bonyl ) - 2- 4-(4-pyrid%l i perazi n-1-yl carbonyl ] et hyl }-
acetam de (0.201 g, 1799, mp. 201 ] C, NWVR Spectrum (CDCl [err] +
CDjerr]CJerr]D 1.2-1.6 (m 6H), 2.1-2.3 (m 1H, 2.7-2.9 (m 1H), 3.1-4.8
(m- 14H), 4.9-5.0 (m 1H), 7.0 (d, 2H), 7.6-7.75 (m 2H), 7.8-7.85 (m 1H),
7.9-8.15 (m 3H), 8.2-8.3.(m 2H), 8.4 (s, 1H); El enentglslnal ysis Found C,
59.9; H 6.2; N, 14.1;, WD 96/ 10022 ' '
PCT/ GB95/ : ' ' o -
Clerr]H efrTN &rr]0[ .5H err]0/requiXes C, 59.9;
The (39N 3-[2-( apht hal e gl ghengm do) aqqtag ¢y -

ic acid u\§ed as/a starteng materi &l was
obt ai ned | ows: - 1,1 onyl di i m dazole (0.RLlL g) was

added to a stirred mxture of N-(2-naphthyl sul phonyl)glycine (1.33 g) and
DMF (10 m) and the mxture was stirred at anbient tenperature for 30

m nutes. L-Aspartic-1-piperidide O[err]-benzyl ester hydrochloride salt
(1.63 g) and—trtethyramrme—{to—87F ) —was—addedt—T—tuormamd—the nmi xture was
stirred at lanbient tenpelature for 16 hourd. The nidture was| partitioned
between ethyl aggfpakespndjwater. TRe organi q phage way wegigd pith water
and with brine, dri eﬂ @/g%q err]) and evaporated. —The residue was

purified by lcoFemaouad, ography using a 312 kB ur e lof Ret hy{I ene
chloride and _ethyl acetat¢ as eluent. Therewas thus dbtai ned |benzyl

| o o

; N, -14. 0%

l
| 12 | 4-bromo | | glass | 67 |
| 2° | 4-phenyl | glass | 64 |
| 3¢ | 4-(4-chlorophenyl) | glass | 61 |
l | " l I l
Notes
-a. The product gave the following NMR signals (cn3socnj)'1.4-1.7

" (m, 4H), 2.8-3.0 (m, 7H), 3.5-3.7 (m, 4H), 3.8-3.95 (m, 2H), 6.75 (d,
2H), 7.65 (d, 2H), 7.85 (d, 2H), 8.12 (broad s, 2H). ' '

b. " The product gave the following NMR signals (CD4S0CD,)
1.35-1.37 (m, 4H), 2.8-3.0 (m, 7H), 3.5-3.7 (m, 4H), 3.88 (m, 2H), 6.8
(d, 28), 7.5 (m, 3H), 7.78 (m, 4H), 7.95 (d, 2H), 8.1 (d, 2H). '

c. The product gzve the following NMR signals (CD3SOCD3 +
CD,C0,D) 1.55-1.8 (m, 4H), 2.8-3.05 (m, 3H), 3.15 (t, 4H), 3.6 (¢, 4H),
3.85 (m, 2H), 6.75 (d, 2H), 7.55 (d, 2H), 7.75 (d, 2H), 7.9 (d, 2H),
8.15 (d, 2H). o -

Tﬁe 4’-chloro—4-biphenylylsﬁlphonyl chloride used as a

starting material was obtained as follows:-



(3S)-3-12-(2-napht hal enesul phonam do) acet am do] - 3- ( pi peri di nocar bonyl ) -

pr opi onat e _as afoam(l 59 g). A m xture of a por 4g)
. of the mat HO W22 ot ai ned,  10% pal | adi um on- car bon cat al yé&'?&gs}o 5 and

| ethanol (30 M) was sti rred under an atnosphere of hydrogen for 6 hours.

| The mixture was filtered and the filtcagge -was evaporated. The residue was
- purified by colum chromat ogr aphy using ethyl acetate as eluent. There was
. thus. obtained

| (39)-3-[2-(2- napht ha‘?"éﬁégiﬁlﬁ%w% 43 At van added Aropyiss hg.e stirred
. carbonyl ) pr tspllmimn ef isdchlorabiptienyl 0.2358) dn; chdvRiGpe (200ml) Gid ke r] )

1.4-1.7 4. 5
| 5.1-5. 35(?]m re 'éa%%§§%’( ag?%big"f §§“5’pef(“ re ?%—’(f 3@?9'@%%0( (e EDH) 8.4
© (s, 1H). PERGiPILate was 1solated anwaﬁgechwiahaqlﬂgm@rpr b@eame frbeltehugs

descri bed i RnfEX@/mRhfnel 4/ Jenldrddi- b%ﬂeh?lﬂ%hlﬂid?ﬁc“a&%r be1d thl Oé'r :ﬂgl \rq/gst ]

. reacted with 1-[3-am no-2-(benzyl ox an.n
 give N[2-(benzyl ox%&f‘l’)’or?&& d?‘/ios ég( ?cﬁdﬂsgaﬁﬂﬁ% ISE23zed
- pyridyl) pi pgelwtiieg- &mnmmmzpmnﬂ%w@hmu %R&@mettmumm m (m

3,55, 05 (nPibigficl Baest dolaqTbo 3. g again s debred e .

PCT/ GB95/ 0228&mperature for 3 hours. The mixture vas pourad/dnto wtrer (apd the)

6.0-6.2 (m r&g‘ﬁluﬁ iﬁ%ﬁf‘g{&ﬁ”ﬁk 1§ol§E§d dﬁgéol%@l in/ rﬁet?h}/i EfferoHliried 2-8- 3

' (m 2H); Elenent ound
Qerr] H err (KgS)] er[derrﬁrqu[lewq GYr@tﬁDPF%@"E ofesha sqlwetrt-z TNerelsasmhus |
; obtained 4‘~chloro-4-biphenylylsulphonyl chloride (0.7 g) which vas ‘

used without further purification.

Example 42 _
Using an a'nalogous procedure to that described in Example 2,

1-]1- (A-pyridyl)piper1din-4-y1carbony11piperazxne was reacted with
dibenzofuran-3- sulphonyl chloride to give 1-(dibenzofuran-3-
ylsulphonyl)-A-[1-(4-pyr1dyl)p1per1d1n—4-y1ca;bonyl]pxperazzne as a
glassy solid in 75% yield;

NMR Spectrum (CD3SOCD3) 1.35-1.75 (m, 4H), 2.8-3.1 (m, 7H), 3.6-3.8 (m,
4H), 3.9-4.0 (m, 2H), 6.8 (d, 2H), 7 67 (m, ZH), 7.85- 8 2 (m, 5H), 8.5
(d, 1H), 8.75 (d, IH),

Elemental Analysis Found C 62.8; H, 5. 5, N, 10.8;

H28N404S 0.5H20 requires C, 63.1; H, 5.7; N, 10.9%.

Cy7

F.xamgle 43
A mixture of 2-ethoxycarbonyl-1-(2- naphthylsulphonyl)-é-[l-

(A-pyridyl)piperidin-4-y1carbony1]piperazzne, 2N aqueous sodium
hydroxide solution (0.37 ml) and methanol (4 ml) was s;irred at ambient
temperature for 3 hours. The mixture was evaporated; Ihe residue was
dissolved in water (4 ml) and acidified by thg addition”of glacial
acetic acid“ The resultant precipitate was washed with vater, dried
and triturated under diethyl ether. There was thus obtained

1- (2-naphthylsulphonyl) ~4-[1- (4-pyridy1)p1peridin- -ylcarbonyl]-
piperazlne-z -carboxylic acid (0.082 g), m.p. 188-193°C;

l‘hls Sheet Has Been Replace:

| llllll i B
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Exanmpl e 20 A nixture of 3- (2 naﬁht hal enesul phonam do) pr opi oni c
acid [ pgep, y the reaction of 2-napht yl sul phonyl chl oride and

3-am nopr%‘g(g%ﬁg acid; 0.163 g], Nhydroxysuccinimde (0. d’ﬁ’%ﬁ”mzss

N (3-di net hyl am nopropyl) N - ethyl carbodiimde (0.112 g) and DM (10 m)
"was stirred at anbient tenperature for 30 minutes. A solution of

N-[ 2- am no- 2- ( pi peri di nocar bonyl ) et hyI]9 1- (4-pyridyl) pi peri di ne- 4-

car boxam de 21 g) in DWW (2 m) was added and the m xture was stirred
at anbi enmu@ﬁ%%ls FRyGPsD) 1ThE lnBxtmur éHva2 . 9edsdp(matlyl, and t he

resi due \A@ﬁ?&p@:ﬁ,t imypnﬁd oet vReN 418t Gyl enp, ohl ofd,den) andevRbefn, 3l\ql\'j1fhorg?n| c
wat er,

phase was h sodi um hydr oXxi de sol ution and

dried (Ng%@grf]()‘“ %}{} @Ia%qggt g@) The residue was purified by colum
chr omat og @yﬁa]smﬂy_sm rkemad Nyl Y9 peyl Hy, S.M;xuMuri@s3pf et hyl acetate and
met hanol ?mﬂg N 0. FBR & Qggé #é}{ sgbhallpeg

3- (2- naph &resSul phonami (pi*peri’di e N bon)ﬁ() 2-[1-

(4- pyridyl) piperidin-4-yl carbanyl am no] et hyl } propi onami de (0.14 g), mp.
201- 203[eﬁ,§4n 1e JIVR Spectrum(CD[err]SOCD[err]) 1.2-1.6 (m 10H) 2.1-2.3
(m 3H), , 2.9 (t, 2H), 3.0-3.1 5 (m 3H,
3.7-3.9 (m 2H), {ngn; anaa"eﬂrvs%%) prosegdure ¢°(Fﬁat21(iﬁscnbgﬁ 71n7E=(ample3H).
7.7-7.8 (m(42b9:1dy7)ﬁpSrfdiﬁBM-ﬁ:H):bor&ﬁéhidﬁdé-'\%s r&c@&@nﬁ%h gl ysi s Found

C, 61.2; (g Wht%lsfégﬁdnyl%ﬁ: rr]aﬂ ﬁ] I\L% x;lo er rJS 5Et Ac requires C,

61. 4, |4
N-[ 2- ami nZ}-eZhQ:mcpehonyﬂn@e(dﬁbw;dh}'ksdiy)hpnﬂ)éll» [plyr(ﬁ%ylr).dyl)p:.pendm-lo-
pi peri di rﬁcﬁrﬁ&l{ﬁ?ﬁﬁdgbgﬁﬁsgg gglﬁﬁv %dngn r’g&tg . Wwas obt ai ned as

follo enzyl 0X onyl am no) - 2-

(pi peri d|M§H)(§P§§Q(]D31 Y3 6y i38)) ) pibpes |1d|(lne mca?( BokmumicHE, (1. 37 g),
10% pal | acilm ®N185 305 qaat,ahmta(@-ﬂgsl)(manm)e,t hanqh, V&S ,S§i4 (R tﬂ')der an
At MO PNer L 970, 48] 0958 (" 1h,"8%s (4 "2, XW TR png@gg, 8085
(d, 2H), 8.35 (d, 1H); | -
Elemental Analysis Found C, 62.3; H, 6.5; N, 10.8;
C28H32N4 5S requires C, 62.7; H, 6.1; N, 10.4%.

The ethyl 1-(2-naphthylsulphonyl)piperazine-3-carboxylate
used as a starting material was prepared as follows:- v

Using an analogous procedure to that described in Example 2,
ethyl 1-benzylpiperazine-2-carboxylate was reacted with
2-naphthylsulphonyl chloride to give ethyl l-bénzyl-ke(z-naphthyl-
sulphonyl)piperazine-2-carboxylate in 93% yield.

1-Chloroethyl chloroformate (1.5 ml) was added to a solution
of ethyl 1-benzyl-4-(2-naphthylsulphonyl)piperazine-2-carboxylate (2.44
g) in 1,2-dichloroethane (50 ml) and the mixture was stirred and heated
to reflux for 48 hours. The mixture was evaporated and the residue was
triturated under hexane. Metharol (50 ml) was added to the resultant
gum and the mixture was heated to reflux for 2 hours. The mixture was
‘evaporated and the residue was partitioned between methylene chloride
and water. The organic phase was dried (HgSO4) and evaporated. The
residue was purified by column chromatography using increasingly polar
mixtures of methylene chloride and methanol as eluent. There was thus
obtained ethyl 1-(2-naphthylsulphony1)piperazine-3-carboxylate as a gum



- 77 - and the filtrate was evaporated. There was thus obtained the
required starting material in 91%yield. Exanpl e 21 Usi ng an
- anal ogous M‘BE@H@?’e to that described in Exanple 2, PCT/GB95/02285

N-[ 2- am no- 2- (pi peri di nocar bonyl ) et hyl ] -1-(4-pyridyl)pi peridi ne-4-

car boxam de was reacted wi th naphthal ene: 2-carbonyl chloride to give

i N-[| - (piperidinocarbonyl)-2-]1- (4-pyri (':Iy’r rperidi n-4-yl carbonyl am no] -

i et hyl } napht hal ene- 2- carboxam de in 85%yield; NVR Spectrum (CDCl [err])
+1.5-2.1 (m (1089 8)2.3-2.4 (m 1H), 2830(m 2H) , 3440(m -8H),

- 5.15-5.25 ( ; Y «(m; 0 (m
+ 5H), 8.2 (dmiz%%%(éwl i 3 EF t’a% Jé?%\?ﬂoym 5 3|§§ SC%H%'P% 8:1—'1%5 0;
N, 13.0; O éPr i ertPN@r rZ}*d){Jrr'f] (my éﬁnd 98 q(For 38) o8- %57 @ H).7 0. N,

1 13. 1% Exanpl e 22 A sol ution of 4-tolyl isocyanate (0.133 g)
L in nethyl eng chllorgfe (5 M) was added dropwi se to a stirred solution of

- N-[ 2-am no- X di nocar bonyl ) et hyl ] - 1- (4-pyri dyl) pi peri di ne- 4-

~ carboxam de (0.359 ¢)sing ancaimlognes pirbcedudte €d @hat )desdhibedi i (Exemples 14,

stirred lated
and puri 11 el PR ATPAERAR, (’% ‘%agﬁéﬁ Byel NG (B ohPhy RN | 50 o1 €
. chloride anaimﬂmﬂyﬁ-a@l‘bembh aC éiloesims 1t Hurd 2 enaphchpksulphonyl) -

- N-{2-pi peri giﬁmaimﬂﬁc%b[)ﬁy]g‘lﬂPJ-BbBrHﬁﬁggPﬂ&IaQi/ﬁé ak- é%oaxrimki yield;

pi peri di ne-4-carboxam d g g ectr

. (CD3SOCD3) NMBySpeetzum (GRyRPCDy, 9551 85y (m, 2695 1#& (95 4. +§ rfms 2H) |

' 3.05:3.25 (um; 28)5-3785m3. BHY,Mm7.8%)(d, 321&,3765-(70175 i), , 318,78 8. (& (56),2804
©4.8-5.0 (m H63(d 1H)., 6.7 (m 2H), 7.0 (d, 2H), 7.25 (d 2H) 7.95
i (m 1H), 6 éls (m 1H), 8.7 (s, "1H); Elenenta] Analysis Found C, 65.8;
P H 7.4 N, 16. 9; C[é‘he]l-l[(éﬁma]nﬂ[tbyls]tﬂbbmny]l)pmgrﬁdw-@-cmpsyli}d, agidinséd

_ 17.1% - as a starting material was obtained as follows:- _ :

| Using an analogous procedure to that described in Example 2,
ethyl piperidine- 3-carboxylate was reacted with 2-naphthylsulphonyl
chloride to give ethyl 1- (2-naphthylsulphonyl)p1per1d1ne-3-carboxylate
in 62% yield. _ .

A mixture of the material so obtained (1 33 g), potassium
hydrox:.de (0.43 g) and ethanol (17 ml) was stirred and heated to 80°C
for 4 hours. The mixture was evaporated. The residue was dissolved in
wvater (5 ml) and the solution was acidified by the. addition of 2N
aqueous hydrochloric acid. The resultant precipitate was isolated,
wvashed with water and dried. There was thus obtained
1-(2-naphthylsulphonyl)piperidine-3-carboxylic acid (0.81 g); -

NMR Spectrum (CDjSOCD3) 1.45-1.64 (m, 2H), 1.8-1.95 (m, 2H), 2.25 (m,
1H), 2.5 (m, 2H), 3.58 (m, 2H), 7.72 (m, 3H), 8.15 (m, 3H), 8.45 (d,

1H).

Examgle 46 _ _
ﬂsihg an analogous procedure to that described in Example 1
except that DMF was used in place of méthylene chloride as the reaction
solvent, l-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with
1-(2-naphthylmethyl)-2-oxopiperazine trifluoroacetate salt to give
1-(2-naphthylmethyl)-2-oxo0-4~[1- (4-pyridyl)piperzdin-é-ylcarbonyl]-
piperazine in 18% yield;



Exanpl e 23 Usi ng an anal ogous procedure to that described in

Exanpl e no- N- { 1- pi peri di nocar bonyl - 2-[ 1- (4- pyri dyl eridin-4-
yl car bon Ioagﬁf ﬂ@zet hyl ) acet am de hydrochl oride salt was regﬁ TS
- 78 - 4-toluenesul phonyl chloride to give N

* (1- pi peridi nocar bOnyl - 2-[ 1- (4- - 101 -

pyridyl) pi peridi n- 4-vyl car bonyl ami no] et hyl }-2-(4- toluenesulphonanido)aceta

m de in Sk ¥ @é&uﬁ ® gm N isp;%ct( U%§®%§£3We%ﬁ£ 331 3@}
10 2. 2-1z-nb17g-z 3 3 12 :
3. ?4 0 (3H)2p§65-4-%4_Um, o8l nf 7;5)(-% éﬂﬁ (o ZEH 7. (;5 gd), 718, (s(7m6 7. H)
(m 2H), f4)Q578 3d( ren)2H. 1$d2£‘2n0§1 2H) The

2-ami no- No{ 1 pi neri di nocar bony y '
pi peri di I\E - a‘f? gt%??ade a xﬁyc}kb"&hl oride salt used as a

starring Gpliepli M, Oe8i, Obteguizes & TQ)ELONE;617 N, 12.6%. .
2- (tert-Buoxycarbonyl &m no) acetic acid N hydroxysucci ni m de est er
[obtained by the reaction of that acid and N hydroxysuccinimde in the
presence of di cycFbhexyP-naphbtimerinle -2 pxapivespeing tabtlagroasetate i rred

sol ution ofieNodett agi m:@:ﬁagp‘%edimeag RepRyineHC Byl ﬁoﬁo&él-

pyridyl)piperidi n%iflteggib\g:);%myr%cggoggge (‘1)7 7%1 g) wag/ asggd %glrt(:)irolng&e( tom ).
a stirred mixture 2-oxopiperazine (3.23 g), potassium carbonate (4.46
g), tert-butanol (15 ml) and water (15 ml). The mixture was stirred at
ambient témperature for 2 hours. The mixture was extracted with ethyl -
acetate. The organic phase was dried and evaporated. The residue was
recrystallised from ethyl acetate. There was thus obtained |
4-tert-butoxycarbonyl-2-oxopiperazine (5.31 g), m.p. 157-159°C.

Sodium hydride (60% dispersion in mineral oil, 0.145 g) vas
added portionwise to a stirred mixture of 4-tert-butoxycarbonyl-2-
oxopiperazine (0.5 g) and DMF (15 ml) which had been cooled to 5°C.

The mixture was stirred at that temperature for 1.5 hours. A solution
of 2-bromomethylnaphthalene (0.552 g) in DMF (3 ml) was added dropwise.
The mixture was allowed to warm to ambient temperature and was stirred
for 18 hours. The mixture was partitioned between methylene chloride
and water. The organic phase was dried (ugsoa) and evaporated. The
residue was purified by column chromatography using a 3:2 mixture of
hexane and ethyl acetate as eluent. There was thus obtained
4-tert-butoxycarbonyl-1-(2-naphthylmethyl)- 2-oxopiperaz1ne as a gum
(0.41 g).

A mixture of the material so obtained, trifluorcacetic acid
(1.5 ml) and methylene chloride (10 ml) was stirred at ambient
temperature for 18 hours. Vater (0.5 ml) was added and the mixture was
eiaporated. There was thus obtained 1-(2-naphthylmethyl)-2-
oxopiperazine trifluoroacetate salt (0.4 g) which was used vithout
further purification;

NMR Spectrum (CD450CD,) 3.4-3.5 (m, i), 3.9 (s, 2H), 4.8 (s, 2H),
7.4-7.6 (m, 3H), 7.8-8.0 (m, 4H).




The m xture was stirred at anbient tenperature for 16 hours. The m xture
was part't'ﬁﬂfg @ﬁ ween net hyl ene chl ori de and 2N aqueous sodi um hydroxi de
~sol ution i c phase was washed with water, dried (M ¥ 2285
revaporated. The material so obtained was suspended in nethylene chloride

(25 m) and hydrogen chloride gas was ledghnto the solution for 5 mnutes.

A clear solution was obtained followed by the deposition of a precipitate.
. The m xture was evaporated to give the required starting material .
- 1,1'-Car bonymﬁzol e (O 11 g) was added to a stirred 'solution of

ﬁ g 2bnapht hal enesul pipg oamegmrst pEdcbdhOe D2 thAL dBsd¥bed ZinCEf Fdmp1¥hiegh
a een Cco m X re Wwas S or
. i nut es. }siq ?d’ﬁ'g’&h epes f}ﬂcﬁéf'f'j(ﬂt"r*oiaﬁﬁg}hﬁ#g I]))Pﬂﬂ”iﬂin"“

" (4-pyridy) plmraahmnyda(xihoaﬁ‘opj)onm dBNE Y3 mejctedsvinhdéenethyljiperidineute

B I i i e e LU A L SR

‘with water, maewm&qoda:!p)l}aati(mmm&@&wsummgqlqj@eemz;de imp@2% fi ed

- by col um c?;i@mt ography using a 95:5:0.5 m xture of ethyl acet at e,

-~ et hanol aqueous ammoni um hydroxi de as eluent. There was thus

- obt ai ned 2-(2- naphthalenesulphonan1do) N—(l plperldlnocarbonyl WO
.96/ 10022 ' Example 48 PCT/ GBQS/ 02285
- 79 -

Using an anaIOgous procedure to that described i'n Example 20,
2-[2-(2-naphthalenesulphonamido)acetamido]-3~{1~(4-pyridyl)piperidin-4-
ylcarbonylamino]propionic acid was reacted with morpholine to give
§-{l-morpholinocarbony142-[1-(4-pYridyl)piperidin-é-ylcarbonylamino]-
ethyl}-2-( 2-naphthalenesulphonamido')atetamidé in 36% yield.

Example 49
Using an analogous procedure to that described in Example 1,

1-(4-pyridyl)piperidine-4-carbonyl c;h'loride was reacted with
1-(2-naphthylsulphonyl)-1, 4- cl:i.azepz-z'nelt:o'E give 1-(2-naphthylsulphonyl)-
4=[1-(4~-pyridyl)piperidin-4 -ylcarbonyl] -1,4- diazepane in 42% yield,
m.p. 178-180°C; _

NMR Spectrum (CD,SOCD; + CD4C0,D) 1.5-2.0 (m, 6H), 3.15 (m, 1H),
3.3-3.6 (m, SH), 3.65 (m, 2H), 3.75 (m, 2H), 3.85 (m, 1H), 4.28 (m,
2H), 7.25 (m, 1H), 7.75-8. 0 (m, 3H), 8.15-8.4 (m, 5H), 8.6 (d, lli),
Elemental Analysis Found C, 64.5; H, 6.2; N, 11.8;

S 0.25!!20 requires C, 64.6; H, 6.3; N, 11.6%.

Cagll3oN,03

The 1- (2-naphthylsu1phonyl) -1,4~ diazepane used as a starting
mater1a1 vas obtained as follows:-

A solution of 2-naphthylsulphonyl chloride (2.26 g) in
methylene chloride (5 ml) vas added to a stirred solution of '
1,4-diazepane (otherwise known as homopiperazine, 5 g) in methylene
chloride (50 ml) which had been cooled to 5°C. The mixture was stirred
at émbient temperéture for 2 hours. The mixture was partitioned =~
between ethyl acetate and 2N aqueous hydrochloric acid. The aqueous
layer was basified to pH13 by the addition of 10N aqueoﬁs sodium



[4-(4-pyridyl)piperazin-1-ylcarbonyl]propyl}acetamde (0.14 g); NWR

Spectrura{%% ) 1.4-12.7 (m 7H), 1.8-1.95 (m 1H) 2 n%sfo% 2H) ,

3.2-3.6 4.65-5.75 (m 1H), 6.8 (d, 2H),

7.8-7.9 (m 1H), 7.9-8.2 (m 7H), 8.45 (s, 1H). _ The

1-[ 4- am no--4- ( pi peri di nocar bonyl)bufy}%]' 4- (4-pyridyl)- piperazine used
as a starting material was obtained as follows:- A sol ution of

pi peridi rhydtﬁ)xi&i soluthonmand dxenactEd otthdetlfyd acdtateas ‘B&ddatadtomwnse to a

sol uti on n@qe X J. Chem

Soc. &a]‘éﬂg Qf%&?ré h@%gw an%gév%%tgt%g %g{’%ct?‘éh had been
cool ed td’eﬂpbﬂd] grarrhng maxmraé mP6%tyieddel at O[err]C for 1 hour. The

m xture wak gg‘c?&ﬁ q@pydoch pt1th16vtsetx@t on) Thes- za>st ﬁCta RS 2cs 9y fhed by the

addi tion Nt rated h@ drochloric_. acld was e wat er, rled
(MySQ[ er ra) » afr®- vgaéﬂra&“éel 8.0rfe3 r@si e fias ¢ Sputhe | ed by col um

chromat ography using increasingly polar m xtures of ethyl acetate, acetic
acid and émtléf Sb as eluent (99:1:0 to 99:1:5). There was thus obtained
N err]- carbonyl -DL-gl utam c C -piperidide (0.78 g), mp.
92-93[err]C A mixtureAop o hepyrifyl) pdperazinti(Ondd®e®)al so obtai ned was

gl isogf%orl:l dii m'%w kfﬂn)y (0. %Qﬁ)ﬁl %ﬁlﬁ&ygg%iﬁk&imﬁl}caﬂ’g lagestl rred
at 5[err]@-#c%) and BHEL(ZBL) VASSs)Wtrpérﬁnéthated w9y AP Uy 1EPpi Hehayisre (0. 327 )

in DVF (Zrhel rhxwase addeghbolad ol BFb#En¥! tenPey@urs dnd pﬂrﬁh&réal BétvefNPEr At Ur e
for 3 hour mxtéjre was artltloned bet ween et h é”z_iici,tate and wat er'.

The or garfith¥? ﬁﬁﬁ’é%tewé‘% WASERd RE PTERRYS Phafe; K3F (¥ 3 evapor at ed.
Ther e wagirieduMgs aanﬂadvaporared The residue was purified by column
1-[4- be n e

bu'E yr§/l I %I%i%gﬂ 9 ? ?e?gl)zgl ?]'en(z.?%gg% oq 9i£}%n¥ﬁorig\e and methatxgl 4 g) of
t he mat erqsaﬁll!?@toth F'-r@d- sqo%tpquaammréwmetbowdeatdapylml Gghe}'-g) and

et hanol (T%Qrériu)asvmssswa&ﬁéd qn@ﬂna@ﬂtwlanmgm-qt[wm Ryipy 6 hours.

The m xture was f 5. the filtrat aporat ?q ere was thus

obt ai ned PEPEEAZIAT Jné' %%PIFW&%I’I% )ﬁau? Wi P Hr Q1AM CRy 1 ) pi per azi ne

(0.26 Q); Numl_\%e‘agmt rong S [2e0+3.05 G aHY] SOCDL.ar (4, 120, 6.7 (dp 6H),

(1d9 gH)l 2?) %_é @i- 2"9. 5%),7824§ ((s, lli;)H) 3.2-3.8 (m 12H), 6.65
Elemental Analysis Found C, 61.4; H, 6.0; N, 14.7;

C24H27N503S requires C, 61.9; H, 5.9; N, 15.0%.
The 2,4,5- tr1chloropheny1 4- (2-naphthylsu1phonyl)p1perazine-

l-carboxylate used as a starting material was obtained as follpvs -
_ 2,4,5-Trich16rophény1 chloroformate (0.26 g) vas added

dropvise to a stirred mixture of 1-(2-naphthylsulphony1)piperazine

~ hydrochloride salt_(0.63 g), triethylamine (0.41 g) and methylene
chloride (10 ml). The mixture was stirred at ambient temperature for
18 hours. The mixture was partitioned'betﬁeen'ethyl acetate and 2N
aqueous hydrochloric acid. The organic phase was washed with vater and
witﬁ brine, dried (Mgs0,) and evaporated The residue was purified by
column chromatography using a 1: 1 mixture of hexane and methylene
chloride as eluent. There was thus obtained the requrred starting
material (0 32 g);
NHR Spectrum (CD,SOCD ) 3.0-3.2 (m, 4H), 3.5-3.8 (m, 4H), 7.65-7.8 (m,
4H), 7.9 (s, 1H), 8. 05 (m, 1H), 8.2 (m, 2H), 8.45 (s, lH).




WO 96/10022 - PCT/ GB95/ 02285
-80 - gﬁ& Usi ng an anal ogous procedure tq that
'descrlbedl 2o 1, 2-[4-(4-pyridyl)piperazin-1- yI]acetﬂCnﬁ*%W¥H% was
rreacted with N-(3- am nopropyl)napht hal ene-2-sul phonani de to give

'N-[ 3- (2- napht hal ene- . -

gsylrgonagkgoéproFyl]'z [4-(4- pyridyl)pipf?ézin 1- yl]acetanide in 34%

i I . -

31530 (s, oy, 3 ThS g 2naphayLsuaphenyLip heratine, Fydugchierids sadused
5206? é (m %ﬂZH)Sstﬁt'&riéSSuoat&Hal Pag obtdired a2Hbllovs:enental Anal ysis Found

? [0 err ifes,C_61.2; H,
6.2 N, 14.8% A s“““’%’g hﬁﬁéﬂﬁkm’k‘y )‘ﬁ‘&%ﬁ’c‘% & 8) 3 phonan de
-used as a stmathyheperabkozide WSmbbtvasmadﬂebydtdpmsaaaota cﬂtioted mixture of

i 2- napht hyl su I di (

“met hyl ene cth'R:Ig 2 gg}%rbgt?]ﬁ) ?%ar?qg? (z]isrrg er??g%%erat u?s %o !ngnﬁours

. Exanpl e 26 methylene chisqrﬂge AP0amb) whbeks hadobeeauseoled iman iresbatihedThe

f ﬁﬁgp:ogr 1d %Mu?yrdaQY%ﬁﬁﬁlw&ra'tdS“%4%10'&! lEepyd hs&lsqulﬂfe wgﬁzmﬁfisted W th

; [ i di al ene onarmi rochl ori.de sa 0 give
(5. Papht NS RLCASR or e e SEhY BePRSTS AR ) KAUSOHF (EEAE Acad: SRS ERD.

ggm peri di ne iThe?8fganiel phasbMasSpestiedunithCRRGHCERY with - Hriﬂe(rﬂriaﬂbcugsogi-l 8
a6 b7, pyveiactd., Sueg o’ shilh Hehined, [; hedy iilieofdaspi A

" El enent al Anﬂpyshﬂsgbmygpﬁgr&iﬂq a$.absoMNd 14.8% g), m.p. 17" 176°C-
(err]Herr] Nl err] O grydrs;fh Yol 85 'g)0of WM histerbal 84 dbabhed a3 slpedded%

in ethyl acetate (20 ml) and the mixture was cooled in an ice-bath.
Hydrogen chloride gas vas led into the mixture for 20 minutes The
mixture was evaporated. There wvas thus obtained
1-(2-naphthylsulphon§1)plperazine hydrochloride salt (0.21 g);

NMR Spectrum (CD,SOCD,) 3.1-3.3 (m, 8H), 7.7-7.85 (m, 3H), 8.1 (d, 1H),
8.15-8.2 (m, 2H), 8.5 (s, 1H), 9.2-9.4 (s, 1H).

Example 51
Using an analogous procedure to that described in Example 1,

1- (4-pyr1dyl)p1per1dine-4-carhonyl chloride was reacted with
(2RS,58R)-2,5- dimethyl -1- (2-naphthy1su1phony1)piperaz1ne to give
(2RS,5SR)-2,5- d1methyl -1l-(2- naphthylsulphonyl) -4- [1 (4-pyr1dy1)-
piper1d1n-4-y1carbony1]piperaz1ne in 13% yxeld,
NMR Spectrum (CDC13) 0.85-1.03 (m, 3H), 1.1-1.4 (m, 2H), 1.65-2.1 (m,
4H), 2.65 (m, 1H), 2.90 (m, 2H), 3.18 (m, 1H), 3.58 (m, 2H), 3.89 (m,
2H), 4.25 (m, 2H), 6. 62 (d, 2H), 7.7 (m, 3H), 7.95 (m, 3H), 8.25 (d,
2H), 8.39 (s, 1H);
Elemental Analysis Found C, 58.7; H, 6. 2; N, 9. 5;

C,7H3,N,048 0.9CH,CL, requ;res C, 58.5; H,l 6.0; N, 9.8%.

The (2RS,5SR)-2,5-dimethyl-1-(2-naphthylsulphonyl)piperazine
used as a starting material was obtained in 50% yield by the reaction
of (2RS,5SR)-2,5-dimethylpiperazine and 2-naphthylsulphonyl chloride
using an analogous procedure to-thét'describéd in Example 2. .




The N-(pi peridin-4-yl)napht hal ene- 2- sul phonam de hydrochl oride salt used as

a startl was obtai ned as follows: - A
4- am no- 1- 8enz&#p|per|d|ne (1.8 m), 2-naphthyl sul phonyl cﬁ¢§§P%§”%§ g),

triethylamne (3.7 m) and nethylene chloride (25 m) was stirred at
"anbi ent tenperature for 16 hours. The MXt-ure was partitioned between et hyl
acetate and water. WO 96/10022

PCT/ GB95/ %ﬁle 52 - 81 - The organic
phase was th water, ~dri ed (MySg err]) and -.j_evagor ated. The residue
was purified by coP&HE amraadesaysaprAredure,goi thatedescribed 1o Fxample )@t-ures of

ﬁﬁ ?i/ | bacetn:(e mddma;;h@aﬁid;as-elcuemnylgﬂﬂrofh%a&ab ht&ctééﬂ)'&ﬁtliled A
enz | [ e-, Su ona
m xt ure 01%';@' g@‘ﬂq EZ &X@lﬁ?gﬁp r?é?%’ﬁzé esft? %t%yénif(?ret hyl ene

chl ori de (phthylsndphonyd) €| iﬂlapyrxdylb)p\iﬁeradﬂx 41y]:dal:bqut] hbiperakimy @hor nat e

(0.2 m) was 9%%9d. The m xture was stirred overnight at anbient
t enper at ur e. e m xture was evaporated. The residue was dissolved in

met hanol  (MfBoSpectaum t (688Dt i I9°Ghsl - ShbetSedni dH) ef3-4%-3-dr (B, FBYUs S.19he
M xt ure wag, empoeas;eqmanﬁnt he, 75r &) @use, w%spw,l fm)e,d 408o Gl Uiy,

6.65
chr omat ogr si_ng i ncreasing m Xt ur of etoI acefat'e and

net hanol & 'ehu)e 'Fhé?e"%a%ﬂ)t’hésg Soﬁﬁaﬁ"hean)'_s 238 (s, 1

N-(plsperl cElemdn 1S bﬁlF@ﬁﬂdZ: samhonarazde Nwdgar;hl oride sgl t3(f2J 2 9);
NVR t 4 75
AT ﬁ%’i 28 3 s’ 1600 E BT W, LB TES (i " iy

(s 1H) . The 3-methy1 -1- (2-naphthylsulphonyl)p1perazine used as a
starting material was obtained in quantitative'yield by the reaction of
2-methy1piperazine and 2-naphthylsulphonyl chloride using an analogous
procedure to that described in Eiample 2.

Example 53 : _
Using an analogous procedure to that described in Example 2,

3-methyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine was reacted
with 2-naphthylsulphonyl ehloride. The reaction mixture was evaporated
and the residue was partitioned between ethyl acetate and 2N aqueous
hydrochloric acid. The aqueous layer was basified to pHl4 by the
addition of 10N aqueous sodium hydroxide solution and extracted with
ethyl acetate. The organic'phase was dried (ugso4) and evaporated.
There was thus obtained 2-methyl-1-(2-naphthylsulphonyl)-4-[1-(4-
pyridyl)piperidin-é-ylcarbdnyl]piperaéine in 96% yield;

NMR Sbectfum (CD3SOCD3,.100°C) 1.5-1.75 (m, 4H), 2.75-3.3 (m, 6H),
3.6-4.2 (m, 6H), 6.7 (d, 2H), 7.61-7.84 (m, 3H), 8.0-8.16 (m, 5H), 8.45
(s, 1H); | |

Elemental Analysis Found C, 63.2; H, 6.5; N, 11. 1,

C26H30 4035 0. 8H 0 requires C, 63. 2 H, 6.5; N, 11.3%.

The 3-methyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]-
piperazine used as a.starting material was obtained in 39% yield by the
reaction of 1-(4- pyr1dy1)p1perid1ne-4-carbony1 chloride and

- 2-methylpiperazine using an analogous procedure to that described in



Exanpl e 27 Usi ng an anal ogous procedure to that described in
Exanple 2, 3-am no-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]pyrrolidine
‘hydr ochl or Wek9684922 yas reacted with 2- napht hyl sul phonyl chl 9592285 e
3- (2- napht hal enesul phonam do) - 1- [ 1- (4- pyri dyl ) pi peri di n- 4-

yl carbonyl | pyrrolidine in 37%yvyi el d; NQ(R Spectrum(CD[err]SOCD[err] +

. CDerr]CJerr]D 1.5-2.0 (m 6H), 2.75- é'(m 1H), 3.1-4.0 (m 7H),

1 4.0-4.3 (m 2H), 7.0-7.1 (m 2H, 7.6-7.7 (m 2H), 7.9-8.0 (m 1H),

i 8.0-8.2 (mEkdnple8l5 (d, 1H); Elemental Analysis Found C, 56.8; H 5.5; N,
©10.3; derr]Herr]Nerr]SdJerr] 2H20 0-.5C:H[err]CI[err] requires C, 56 4,

- H 6.1; N 10.3% The

| 3-ani no- 1- [ Bxample\54 dy| ) pi peri di n- 4- yI carbonyl]- pyrrolidine hydrochl oride

- salt used as a star tyshgy HRl g,;ﬂagmysagr%&%w% thst fd@béﬁ‘b@d i Example 1,

Usi ng an anal ogous, pr.ocedur o.tha b n Exa
- 1- (4gpyr| dy*‘)%gﬂgﬁ”‘r‘&lh%lpﬁl‘f’&;r"ﬁﬁﬁwar E!ie" §I‘f§aEF£ean Yith31'(E(§9t'4'

'~ but oxycar bogyllozes tyeryyilphbohyll |3e-hethglpipedatimer.t - The ougaravhanikecare vay- 1-

- WD 96/ 10022

. PCT/ GB95/ Ozavggorated and the residue vas partitioned between eggyl acetate and 2N

| [1-(4-pyri daquepupchydaochlbrit mudony’i‘hy mquleous diaper iwas isified do le4 by

. The materi n S Yot r ing an

| %éggeﬁﬁh 66 10/ aghle &?% 384 Yﬁ%‘iﬁﬁ&’%mﬁd& LAle exipseedd pgrt n

~anal ogous* procedure to that ast parﬁgrap
. of Exanpl e WithnPEhv] scetteer b oWEapis Wéasi)r‘@ﬁa‘i’ 45tadt i ng

: gﬁt eri a'i EESE&&I&S e pedidudi Wdpurified by column chronatogr Fr;hy usin
am no-1-[ 1-

Galt i quotfereaty x{zés‘?%@%pﬁ%ﬁée%aécqrﬁwﬁn Seabe b ndcrespatny pajelisbty (1 @
2H) 1.75- Z’rt{hréHWasfllﬂ)ms 2bBathed (m(E)iwchl&o%&yﬂyIkuq.phon?H) 2-41e2hy41-4 (d, 2H),
5 7 (d, 2H)[1 %4 p§%1§yifh1p§¥9din- -ylcarbonyl]plperazine in 24% yield;

NHR Spectrum (CD,SOCD;, 100°C) 1.24 (d, 3H), 1.6-1.8 (m, 4H), 2.7 to

3.05 (m, 5H), 3.22 (m, 1H), 3.45 (m, 1H), 3.62 (m, 1H), 3.84 (m, 2H),

4.12 (m, 1H), 4.6 (m, 1H), 6.71 (d, 2H), 7.14 (d, 1H), 7.42 (d, 1H),

7.4~7.7 (m, 4H), 8.15 (d, 2H); '

Elemental Analxsis.Found Cc, 57.6; H, 6.2; N, 10.5;

C24H29C1N 0.5Et0OAc 0.5H20 requires C, 57.6; H, 6.3; N, 10.3%.

473

" The 1-[(_E_:_)'-4-Chlerost:yrylsulphonyl]-B-methylpip'eraz'ine used
as a s.tarting material was obtained in 35% yield by the reaction of
2-methylpiperazine and (E)-4-chlorostyrylsulphonyl chloride using an
analogous prdéedure to that described in Example 2.

Example 55 _ .
| A mixture of 4-chloropyrimidine hydrochloride (0.151 g),

1-(2-naphthylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine (0.387 g),
triethylamine (0.202 g) and ethanol (5 ml) was stirred and heated to
reflux for 1 hour. The mixture vas evaporated and the residue was
purified by column chromatography using a 19:1 mixture of methylene
chloride and methanol as eluent. The solid so obtained was
recrystallised from acetonitrile. There was thus obtained
1-(2-naphthylsulphonyl)- ~4~[1-(4~ -pyrimidinyl)piperidin-4 -ylcarbonyl]-
piperazine (0.135 g, 29%), m.p. 203- 205°C;

This Sheet Has Been Reﬂ

AT A




8.5-8.7 (m 2H). Exanpl e 28 The procedure described in
Exanpl e eat ed except that 8-chl oronaphth- 2- yIsuI | de
was usedgyﬁggyggg of 2-napht hyl sul phonyl chloride. There Was #ﬁ%@g%gtained
1- (8- chl or onapht h- 2-yl sul phonyl ) - 4-[ 1- (4- pyri dyl ) pi peri di n- 4- '
'yl carbonyl | pi perazine in 74%yi el d; NNRJEpectrum(CD[err]SOCD[err] +
CD[err]CCIerr]D) 13517(m 4H) , 285315(m 7H) 3.5-3.7-(m 4H)

3 95 4 1 , 7 " .2
ggﬁ%cﬁ 1.5/, oy A?n%l"" #ogn%mﬁz‘% ?%’H 5. S(m
N 10 9 Qér?-i [(@r rﬂ“(tl’l\{[ér m,orzao;]ésm 6H[ élrl)r.]@ ?ﬁqaﬁr@s 3H),58,05-8k8 5. 5.

N, 11.0% m,Em,rrpha,sz m, ZH) Usi ng an anal ogous procedure to that
descri bed |n Exa hthylsulphonyl chloride was reacted with
3- et hoxyc B9$ bwpegaérﬁ A“yﬂéakbonyl]plpera2|ne to give

2- et hoxycarg gy\i o%s (0223 hbﬁtyi:%ulohcsny$)ﬂ4 $ 185G 4N pusigh.l ) pi peri di n- 4-
yl car bonyl ] Pa I ne i 31@6yie|d NVR Spectrum (CD{err] SOCDj err],
-100[err]C) 1.05 (t, 3H), 1.5-1.8 (m 4H), 2.9-3.25 (m 5H), 3.35-3.5 (m
2H), 3 7 4.15 (m Th¢ 1-E2-Baphthylsulpbbhyl)s476t-pipéridinyRirborlg- 7. 85 (m

% it e B Kl AR gt o, 5 1
N 10. lg@ S weiop of d1-tert-butyl dlcar onate (10.9 g) in methylene
PCH7‘3B95/(E§28§&de (50 ml) was added dropwise to a stirred mlxéﬁie of ethyl The
3-et hoxyc%riggr.[%line 4- cagboxgﬁll:ed%p% %()3[ Itdl.'llgthylamgr?er ??8 2 ]g) and methylene
- chloride (100 ml) which was cooled in an ice-bath to a temperature in

the range 5 to 10°C. The mixture was stirred at 5°C for 1 hour. The

mixture was evaporated and the residue was partitiohed between diethyl

ether and a 1M aqueous citric acid solution. The organic phase was

washed with water and with brine, dried (HgSO4) and evaporated. There

vas thus obtained ethyl 1-tert-butoxycarbonylpiperidine-4-carboxylate

as an oil. _ :

A mixture of the material so obtained, 2N aqueous sodium
hydroxide solution (50 ml) and methanol (125 ml) was stirred at ambient
temperature for 1 hour. The mixture vas concentrated by evaporation of
the bulk of the methanol and the residue was partitioned between
diethyl ether and 1M aqueous citric acid solution. The organic phase
was washed with water and with brine, dried (Hgsoa) and evaporated.
There was thus obtained l-tert-butoxycarbonylpiperidine-4-carboxylic
acid (10.6 g, 92%). '

N-(3- D1methy1am1nopropyl)-N’-ethylcarbodiimxde (2.5 g) was
added to a stirred mixture of 1- (Z-naphthylsulphonyl)piperaz1ne
[3.61 g; obtained by partitioning the corresponding piperazine
hydrochloride salt between diethyl ether and 10N aqueous sodium
hydroxide solution and drying (Hgsoh).and evaporating the-organic
phase], l-tert-butoxycarbonylpiperidine-4-carboxylic acid (3 g) and DMF
- (40 ml) which had been cdoled in an ice-bath. The mixture was stirred
at ambient temperature for 18 hours. The mixture vas partitioned
between ethyl acetate and water. The organic phase was washed with
wvater and with brine, dried (Hgso4) and evaporated. The residue was



pi perazine used as a starting nmaterial was obtained as foll ows: -
Usi ng an anal o ous procedure to that described in Exanple 1,
- 1-(4-pyri dW? g d| ne- 4- carbonyl chlori de was reacted Wthrgpmsmzzss
 1- benzyl pi perazi ne-2-carboxylate (Hely. Chim Acta, 1962, 45, 2383) to
- give 1-benzyl - 2- et hoxycarbonyl - 4-[ 1- (4-_pygd dy! ) pi peri di n-4-yl carbonyl ] -
. piperazine in 67%yi éld. A mxture of the nmaterial so obtained
- (0.667 g), trifluoroacetic aC|d (2 m), 10@6pal|ad|un}on car bon cat al yst
- (0.15 g) amyrheiadahp cotvm: FRFOMATeEEARNY uSiNGnEENY17aCRTASE Afc PLuENS: o ThOFR of
- hydr ggen f OryadSeHiRUEBLainbE lm(Ziwpﬁtl?]ﬂ%u\ipﬁdr@{l?m4mdté3:‘taﬁﬁo&§'€£¥boﬁ E-

resi due was parti nmet hyl en ori t aqueous
~ sodi um bi ca Bﬁ’éf‘tdté )g'fyﬂf?’(é?? pSF ??)ﬁgsg’ \ng)v&ﬁédlsg\%l ﬁft%at er
Cdried (MgSCerr]) anal mxeyrer afml pofftion ¢bigjuef e taterdakisedobradeed axldet hyI
" ether to gi e t I P%ﬁ:
. Spectrum ( ﬂf%@%ﬁ[" %ﬁ @H}?%{?E@%ﬁd i‘péﬂg (Eéﬁﬂfgm"% ?Lg 255 (m
' 8H), 3.6-3. qutsm Thg mizture/vas papntitiidped betveen gethylepechlgride amd 2N2H)

8.3 (d, 2H aqueozﬁxgﬁmlﬁl %Chroxlde solutonS' NGhedbrgaRdé PRAYE WAkOFHATHeE it t hat
described in Exampl e 1- é4 dyl )plgerl di ne- 4- car bonyl  ch] ori de

. hydr ochl or i #8t&%| flr{.,@s (ng_pa. \g,,vgqprate There was thus obtained

. N-(2- am noetihy2 Jmaghthir18aDgHobfl B 44 pipefiding D bohylypdperdziné qohbprg,de sal t
~to give 2- (gg pht hal enesul phonani do) - N- (2- [ 1- (4-

pyridyl)pip / g‘l n- 4-yl car bonyl am no] ethyl }acetami de in 49%yi el d, m p.
[ 107- 109[errm_8m¢cm S0GD/ )C[D[éfk]SSOﬁD[AQDFM 4324 Imp 3H), 248-3.2.(M12. 4

:<m 1w76§ng%smy%@,4u§ ;; M%ﬂg 4302333@.&”3;@%4%56 o (m

'enent al aIyS|s
Found C 59.7; H 5.9; N 14.1; C[err]H[err]N[err]qerr]S 0. 4H20 requires

- C, 59.7; H, g‘,—}%lel\l“ 13. 9% '
lsd as 8 start) ng vamerReRe el snesuiei ”‘gg? ORI G NIL R s >
1- (2-naphthylsulphonyl)-4-(4-piper1dinylcarbony1)piperazine (0.387 g),
triethylamine (0.101 g) and ethanol (5 ml) was stirred and heated to
reflux for 18 hours. The mixture was cooled to ambient temperature and
partitioned between ethyl acetate and water. The organic phase was

washed with vater, dried (Mgs0,) and evaporated. The residue wvas
triturated under diethyl ether. There was thus obtained
4-{1-(2-amino-6-methylpyrimidin-4-yl)piperidin-4-ylcarbonylj-1-(2-.
naphthylshlphonyl)pi'perazine (0.29 g, 58%);

NMR Spectrum (CD3SOCD3) 1.2-1.45 (m, 2H), 1.55 (m, 2H), 2.05 (s, 31{),

2.8 (m, 3H), 2.9-3.2 (m, 4H), 3.5-3.7 (m, 4H), 4.23 (m, 2H), 5.95 (d,

3H), 7.7-7.85 (m, 3H), 8.2 (m, 3H), 8.45 (s, 1H); - -

Elemental Analysis Found C, 60.1; H, 6.4; N, 16.63

25 30 6 3S 0. 3H 0 requires C, 60.1; H, 6.1; N, 16.8%.

Examgle 57 C - :
A mixture of succinimido 1-(4-pyrimidinyl)piperidine-4- .

carboxylate (0.326 g), 1l-{[(E)-4-chlorostyrylsulphonyl]piperazine

' (0.4 g) and DMF (5 ml) was stirred at ambient temperature for 16 hours.
The mixture was partitioned between ethyl acetate and water. The -
organic phase was washed with water, dried (ugso4) and evaporated. The
residue was purified by column chromatography using a 49:1 mixture of



WD 96/ 10022 PCT/ GB95/ 02285
-84 - 0,96 1,1" - Carbonyl dii m dazol e (1. 62 g) was added to a stirred
sol uti on™ W—“tzf napht hyl sul phonyl ) gl ycine (2.65 g) in DNPc{'f@gwazs%nd t he
m xture was stirred at anbient tenperature for 20 mnutes The m xture was
" cooled to 5[err]C and a solution of - 109 -

2-(N-tert- but oxycar bonyl ami no)ethylanine (1.6 g) in DVF (5 M) was added.

The mi xt %&h%e%hmﬁqe %damh‘aﬂsl LENPRIALUr ?hte%at%ri'ﬂ'rsﬁ oqtlk‘& edll Xt ur e

was evapor at ed ant he residue was, partiti oned bet ween acetate and
)

1M aqueou¥sc FEFIYE iéegoqrﬂl"l‘?ﬁ?mwié?gaﬁperﬁ)ﬁﬁeth“ﬁ/a@%%d with water,
dL i ed E Ngsq(ﬁ;xq-khmsey@n@ummylmw[Iqw-giaﬁmsnympipé;ﬂﬁefh-hy ccﬁ: urmcI 4
chromat o u i_ncrea Yy p m X o, ITE yenec oride an
ctnyl " acorapebetiPherBlon1h idale "adl, B, Arfzafec

N-[ 2- (term_@b_gmr@ﬂ 90 nbﬁelt'éll(]ny 221-()2 haplinhdipe2.9-3.2 (m, 7H), (2
sul phona Q am ) m 2[ £, portion

g) of th reg(r%athgér:ﬁgnl dzﬂ sdgssu 3126 frl{ L‘fh;/.ﬁ) ce?a&é a@d t he

m xture vied3ctbi éa)i@ S?e(ﬁrs]tﬁ) Hydr ogen chI oride gas was led into the

m xture fEVeméPedl BRAIRZit Folhd T asylzqaﬁ bytN,0n4fAl | oned by the deposition
of a preclp SO) | at washed with diet hyl et her and
dried. Th gzﬁ;spggsreﬁ'&’é?n%d%?h% Feqﬁ%ﬁ*eﬂ' Hafting material (1.37 g): NWR

Spectrum (CD[ err] MEeid1h1% 1~ QA-Q!YG:iﬂluﬂhbvl)pipéEtdinB-(-lafhr%laBa 4-3.5 (d,
2H) 7. 6- 8 ggna §wrtlz a%e:%ta(ln{l% E%ﬁga #%b}%o@éxan,paan‘pl e 3l

Usi ng an anal ogous roc dire le 3
N- (2- ami noet hyl ) - QSJ(!%- nm;ﬂnah@aoeamlcpmmam dehagcdasamibid by BxappleoB3R2de salt,

1, 1" - car bppyishd %ﬁ%@hé’ @H%&lﬁﬁ@&hé’%h@ééﬁegi’ft& '"3¢h pyffr e reacted to give
2-(2- '"aﬁﬁg ?gifﬂ¥iiulf%a395¥?1ate to give eth;i p{-pyr1mid1ny1)%iééllﬁine-4-
carboxylate in 46% yield.

A mixture of the materzal so obtained (0.5 g), ZN aqueous
hydrochloric acid (5 ml) and THF (15 ml) was stirred and heated to
reflux for 18 hours. The mixture was evaporated and the residue was
wvashed with ethyl acetate. There was thus obtained _
1-(4-pyrimidinyl)piperidine-4-carboxylic acid hydrochloride salt
(0.49 g, 95%); . . '

NMR Spectrum.(CD3SOCD3) 1.6 (m, ZH); 2.0 (m, 2H), 2.7 (m, 1H), 3.4 (m,
2H), 4.5 (broad s, 2H), 7.2 (d, 1H), 8.3 (d, 1H), 8.8 (s, 1H).

. A mixture of the acid so obtained, N-hydroxysuccinimide
(0.29 g), triethylamine (0.61 g), ﬁ-(3-dimethylaminopropyl)-g'-‘
ethylcarbodiimide (0.48 g) and DMSO (10 ml) was stirred at ambient
temperature for 5 hours. The mixture wvas partitioned between ethyl

.acetate and water. The organic phase vas washed vith vater, dried
(Hg$O4)_and evaporated. There was thus obtained succinimido
1-(4-pyrimidinyl)piperidine-4-carboxylate vhich vas used without
further purification.

The 1- [(E)-4-chlorostyrylsulphonyl]piperazzne used as a
starting material was obtained in 42% yield by the reaction of
piperazine and (§)-4-chlorosty:ylsulphiny1 chloride using an analogous
procedhfe to that described in Example 2. '



.yl car onyI am nol et hyl}acet am de in 10%yield;: NVR Spectrum

(COerr @%err + CD[err]COerr] D) 3132(m 4H), 3.4-3.6 (m 6H),

/ 3.6-3. mW Hf'l 21 (d, 2H), 7.6-7.75 (m 2H), 7.8-7.9 (m PAFGRISN228505
(m 1H), .2 (m 4H), 8.4 (s, 1H); Elenental Analysis Found C, 56.4; H, .

5.9, N 15 5 C24H28N604S 0. 5H[err]O 0. 5E[t Ac requires C, 56.8; H 6.0; N,
15. 3% WO 96/ 10022 10 -

PCT/ GB95/ 02285 - 85 - Exanpl e 32

. Tri et hyl ani nExam@l€és® nl) was added to a stirred solution of

4-chl oropyrim di ne hﬁg{ﬁﬁ‘% jda Szé& E?Jte%lxre to thTt deBcribied in Eyan{pﬁ.el}

- 2-(2-napht hal enesul phon | peridin-4 car bonyl am no
“acet anmi de hyk{4cPyhdydpipgriding-4sar 9nﬂnﬁh€qﬁéﬁd¥as( Teaqey with the mixture

“was stirred p-t(4arfkanambiﬁaﬁﬂ-af-y1§x1fpﬁény‘l)gw&azm@ tdl giver e was partitioned
| bet ween eth}e g e.an m’; “all% ani c__ phase: Waﬂr washed with water,
dried (MySO il f 81@&?2‘5 Fesyls Qm? ﬁ‘tj@'\ﬂé's?yrll \pdpexridiazht fr om
acet oni tri | eplcabbonyl)\piperazshe bh b 2xedield, (ﬁ mapmiBaDeoﬁSm phonam do) - N-{ 2-

. 176 17 et cBofock, o GorBhY SRR Yl P3TRE g i e

1.65-1.85 (rfm,2H)), 2,05-3.35(m,( ﬁil),llal)$5-2 853(n05 48R 369§ (n3. za)(,de BHyd,
4.3-4.5 (m 7@ %dﬁ%)lH} 55 d%i% 7(.Blfm°>"'kn al@oiaﬁf;&ﬂ 2H), 8.0 (m

- 2H), 8.1-8.2 'Found C, 57.6;

H 5.7: N -ﬁ_ss__éé[ﬁ&l]m& w?i}[%rﬁ}éﬁéq&ba 88T "58.0: H 5.7; N,

. 16. 9% c, 4 aznéc?ﬂq@iﬁelaatemgsui hosasy do) raNak2- (pi peri di n-4-

.yl car bonyl am ﬁo:j?et h?l ] acetam de ‘used as a starting material was obtained as ‘

follows: -
j The 1- (4’-methylbiphenyl 4-ylsulphonyl)piperazlne used as a

startlng material was prepared as follows:-

A solution of 4-iodophenylsulphonyl chloride (5g) in
methylene chloride (150 ml) was added dropwise to a stirred solution of
piperazine (7.1 g) in méthylene chloride (50 ml) which had been cooled
in an ice bath. The mixture was stirred at ambient temperature for 14
hours. The mixture was extracted with 2N aqueous hydrochloric acid.
The aqueous solution was washed with ethyl acetate, basified by the
addition of 2N aqueous sodium hydroxide solution and extracted with
ethyl acetate. The organic extract vas washed with water, dried
(ugso4) and evaporated; Therg was thus obtained
1~(4-iodophenylsulphony1)piperazine'(4.6 g) which was used without
further purif1cation.

A mixture of the material so obtained (0.5 g), &- tolylboronic
acid (0.19 g), 2M aqueous sodium carbonate solution (7.8 ml), tetrakis-
(triphenylphosphine)palladium(O)'(0.1 £), ethanol (15 ml) and toluene
(21-ml) was stirred and heated to reflux for 5 hours. The mixture was
cooled to ambient temperature and partitioned between ethyl acetate and
vater. The organic phase vas washed with water, dried (Mgso,) and
evaporated. There was thus obtained 1- (4'-methylbiphenyl-4-
ylsulphonyl)piperazzne (0 43 g),

NMR Spectrum (CD3SOCD3) 2.35 (s, 3H), 2.7-2.9 (m, 8H), 7.35 (d 2H),
7.65 (d, 2H), 7.8 (d, 2H), 7.95 (d, 2H).




N- Hydr oxybenzotri azole (0.135 g) and

N- ( 3-di nopropyl)-N - ethylcarbodllmde (0.191 9) in turn
to a st W{’%h@g# ution of 1- (tert but oxycar bonyl ) pi peri di nﬁﬁng&gg‘&yl iC
acid (0.229 g) in DWW (10 m) which h been cooled to O[err]C. The m xture
was stirred at OC for 30 mnutes. A solution of

N- (2- am noet hyl') - 2- (2- napht hal enesul phonami do) acet am de hydrochl ori de salt
(0. 343 gﬂ‘ﬂmﬁﬁ.(S m) was added, followed by triethylamne (0.101 g). The

resul tant mixtur eumg &l laaubsgoli® p&%&éﬁdr@ wtﬁhaﬁtdéseﬁﬂﬁdaiwaaﬁm was
stirred for,3 ho xt.ure was oned bet we acetate and

p th
wat er. THE{&F Pg&ﬁ#%ﬂﬁﬁa%‘e‘%%"\/&%&y’r rf?ﬁl e\MW?T'I TSRENR gi’)ﬁ% cﬁﬁdr ochloric
acid, a saproptiete dg(pienylswiphomyl)ptpedachnd.c Shénet were ahus wbitaineddri ed
(MgSq err, - t
N-{2- [ 1- %1 :tadﬂgu r\éis;gfé?%%ge Igef{brl‘é’glfvﬁ_ EH squgﬁff%? of which were
am no] et Wyhflme(lmeafﬂhtSP&Fmsamphoﬂmsdowa@é‘Fa#ﬁ ééa’{@ 19 g), mp.
]F-’ZZ'EIS'/ é; 8[5/ g}ogn(;iate 1- (Men9Ps QNS 1 ) piperazine was obtamed from The
t ert - but dg{-iodapRANYLFHREOREN PiRaFIF LRE HELRE) a‘a‘na%ﬁjraﬁﬂ)‘b‘o8§°‘iﬂd66%0§9re to that
descri bed¢hat dﬁberimt 1xp&hﬁgIa'tlﬁhpéf3:Egi'i}ﬂ1 BﬁrﬁheoﬁotﬁloEXﬂmkﬁnp'i@ smmhh%h S
concerne Wlt th ation_of .star materia There ‘was t hus
bt a1 ned 13- Gerkakntd REFETHE ABRaTRARIRRHE PkdiRy Sardifals.
[ 2- (pi peridin-4-yl carbonyl am no) et hyl ] acet am de hydrochl ori de salt in 96%
yi el d. Exanpl e 33° Theppiacegure described in Exanple 32 was
iepeated except that 2-am no-4-chloropyrtni dine hydrochl gride salt was used
in place of 4-chloropyrindine hydrochloride salt. The s, t hus obt ai ned
N-{2-[1-(2-am nopyrimdin-4-yl)piperidin-4-yl carbonyl § hyl } - 2-

phenyl)

| N 1 I |
| Example 59 | R | m.p. | Yield |
| Compound No. | I ¢ | () |
| l l I l
| 12 | 4-(4-bromophenyl) | 203-207 | 54 |
| 20 | 4-(3,5-dichlorophenyl) | gum | 13 |
| 3¢ | 3-(4-chlorophenyl) | foam [ 12 |
d
| 4 | 3-phenyl | gum | 12 ]
| 5¢ | 4-iodo | glass | 79 |
| 6 | 4-(4-ethoxycarbonyl)- | gum | 5 |
| | phenyl) .l i l
- 78 i 4f(4-¢yanqphenyl)_ | gum B 3 |
| 8? | 3-(3,5-dich10tdphenyl) | gum | 18 |
| 9 | 4-(4-nitrophenyl) | gum ] 27 |
| 107 | 4-(4-chloro-2-nitro- | gum [ 19 |
| l l | I
l | I l |
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(2- napht hal enesul phonam do) acetam de in 53%yield, mp. 197- 199[ err] C, NWR

Spectrunl( err]) 1.3-1.55 (m 2H), 1.6-1.8 (m 2 4 (m
2. 7- 2%?&#‘]"%'3[2 9-3.1 (m 4H), 3.4 (s, 2H), 4.2-4.4 W’GQPB"’”

(s ZW 6.0 (d, 1H), 7.6-7.8 (m 4H), 7.8-7.95 (m 2H), 7.95-8.2 (m 4m

8.45 (s, 1H); Elenmental Analysis Found C;1%% 9; H 5.6, N 19.1,

_%C[err]H[err]N[err]CIerr]Sreqwres C, 56.3; H 5.7; N 19.2% Exanpl e 34

- The procedur descrlbed in Exanpl e 32 was repeated except that

: 2-am no-4-c - 6- net hyl pyri m di ne hydrochl ori de was used in place of

- 4- chloropyr|n1d|ne hydrochl ori de and that the reaction m xture was heated

to 80 Cfor 16 h ' -
a?n no[ gr Hat hy or rimi gﬁ’é;] 503_%%r§ S g j 9"?1%? Wyy rﬁ%ﬁgfcém%%?ai-
' (2- napht hal § q:)hén@rrh aﬁ)ﬁbeﬁlé)m ae98 r(m381’}5)y| 240533 (dm, 261D, 2269585, NWVR

:;gpgctzrgm(l 3m1 )2 95%4;)(.{,( b1, 1683 Q{ﬂ 221';'} 7%505 &Z(m?'ﬂ){) 27% ? é‘ fnmlgﬂ(

' 2H), 59(58Md ?56775(m 3H) 7880(m 2H) 8082(m 4H), 8.45
(s, 1H); Elenental Angad ls(éy-EQbWBiiShedil 4«yﬂ§u1ﬁhdﬁy}fﬁ1p&3aé&ne used as a
g%/erl(r)%g[zerr] N rrn]goxLae{erLJlSlr agwol'gtea%ned fgx"om 4~ brbmo%iphenﬂ 1%%@3 ¥a8

- 87 -  Exaopbertdd into 4’-bromoddsbhphenylplmilphmyl phlarédensihg anadsgous

descr bed | ebKaRBLE o prod éedrAuBanl RALLRCSUANAAY ) SchAbEEIAL VT ©

acid was re pl per azi ne
2-(2- napht hg‘hgmppﬂoﬁgmm}nw p3s 1 equ:ted wvith piperazine using an analogous

| (4-pyridyl ) piraeddute ol tHAE FeBOPitehPIORXbIARC AMiHE dehuPdds KiRbdngs @ foam ¢
material gave the following NMR signals (CD SOCD3) 2.7-2.8 (m, 4H),
2.8-2.9 (m, 4H), 7.75 (d, 4H), 7.8 (d, 2H), 7.95 (d, 2H).

b. The product gave the following NMR signals (CD3SOCD3)
1.5-1.75 (m, 4H), 2.8-3.15 (m, 7H), 3.55-3.65 (m, 4H), 3.8 (m, 2H), 6.7
(d, 2H4), 7.55 (t, 1H), 7.7 (d, 2H), 7.8-7.95 (m, 4H), 8.1 (d, 2H).

The starting material 1-(3’,5’/-dichlorobiphenyl-4~
ylsulphonyl)piperazine gave the following NMR signals (CD380C03)
2.7-2.8 (m, 4H), 2.8-2.9 (m, 4H), 7.65 (t, 1H), 7.75-7.85 (m, 4H), 8.0
(d, 2H). '

c. The product gave the following NMR signals (CD450CD,)
1.55-1.75 (m, 4H), 2.7-3.05 (m, 3H), 3.05-3.15 (m, 4H), 3.55-3.6 (m,
4H), 3.6-3.75 (m, 2H), 6.7 (d, 2H), 7.5 (d, 2H), 7.65-7.8 (m, 4H), 7.92
(m, 2H), 8.1 (d, 2H). | | '

The starting material 1- (4’-chlorob1phenyl 3-ylsulphonyl)-
piperazine was obtained by the reaction of
1-(3-bromophenylsulphonyl)piperazine (obtained by the reaction of
piperazine and 3-bromophenylsulphonyl chloride) and
4~chlorophenylboronic acid using an analogbds procedure to that
described in the last paragraph of the portion of Example 58 which is
concerned with the preparation of startihg materials. The required
starting material gave the following NMR signals (CD3SOCD3) 2.7-2.8 (m,
4H), 2.8-2.9 (m, 4H), 7.6 (d, 2H), 7.7-7.8 (m, 5H), 8.05 (m, 1H).



NMR Spectrum (CD3SOCD3) 1.45-1.65 (m 2H), 2.3 (t, 2H), 2.9-3.1 (m 2H)

3.2-3. 4 35365(m 4H), 6.8 (m 2H), 7.6-7.75
(m 6H), "@%é% El emrental Anal ysis Found C, 57.7; ﬁ’ﬁm‘éﬁ%mnﬂ? 12 7
qu“{HHMEHHIHHSHMH]OOSBNH%WHESC5%2 H 6.3; N,

12. 6% The 4-[2-(2-napht RdBenesul phonam do) acet am do] but yri c
acid used as a starting material was obtained as follows: - Usi ng

an anal oggus proc C I f
o o g, P S e ke dSRCAMNBG S ERIIPE BT,

mat eri al s(“"l\l-"t’kt r?aﬂﬂt‘ﬂyl W) pRolnd- 3 gimec PRk \R/a§5'r3e§§t@ﬂ W)t'h:’n%st KB4

4- am nobu2ly,a6e93 qdgi2m , NELRYL55 (m, 3H), 3.65-3.8 (m, 4H), 7.92 (m, 2H),

4-1 2- ( 2- nay ht(gal esul phonam' do) acet am do) butyrate in 56% yi el d..

The materra fai ned was hydrol ysed using an anal ogous procedure to
that described in Exanple 9. There was thus obtained the required starting

E‘E)EZH?' &?i;@f:f‘%‘bﬂﬁ : 3731 2 dibyins Q%fﬁﬁﬁﬁfs; E?sé‘ﬁ?%”]sffq%] ’

8-4H)9 (w,, g§) 8.3 543 - 63(m, 9 1(dy . 2H) ,Exanpl e
36 6 78 N 21Y nﬁhbﬂcﬁ”!!lﬂP,D%QW'(h Ni)§t @)’iOCQBPQﬁ')I.m de (0.21 g) was
added to a stirred m xture of napﬁt hyl sul phonyl ) gl yci ne (0. 265 g),

1- (4-pyridyl) pi perazine (0.169 g) and DMF (10 m) which had been cooled to
5[ err] C. Fhe m xt The product gavedhatfoatrbu:ﬁrgtmmrﬁ}ignﬂtsu(enafsocn hours. The

s washer 2T re8 he Al FIRE NS 7Ty LA el SR Badfe ae”
‘purified Bl).chi4dmh. thr(ana&lbgrédﬁy(dksﬂﬂ(y, a. 39812 rﬁﬂxtl@ﬂé of nethyl ene

chloride and net hapgl
N-[4-(4-p ﬂgl nylﬂgrsat%’?tr:lﬁ.l ?’{:egrllfq ??remﬁ P%ﬁﬁﬁ% ene- 5 sul phonam de

VWO 96/ 10 piperazine was obtamed as follows:- PCT/ GB95/ 02285
A mixture of 1-(4-iodophenylsulphonyl)piperazine (5 g),

bis(tributyltin) (11 ml), tetrakis(triphenylphosphine)palladium(0)
(0.16 g) and toluene (200 ml) was stirred and heated to 120°C for 36
hours. The mixture was cooled to ambient temperature and filtered.
The filtrate was evaporated and the residue was purified by column
chromatography using increasingly polar mixtures of methylene chloride
and methanol as eluent. The material so obtained was dissolved in a
mixture of methylene chloride (20 ml), methanol (5 ml) and water (0.2
ml). Potassium fluoride (3 g) was added and the mixture vas stirred at
ambient temperature for 1 hour. The mixture was partitioned between
methylene chloride and water. The organic phase was washed with water,
dried (ngsoa) and evaporated. There was thus obtained [4-(piperazin-1-
ylsulphonyl)phenyl]tributyltin (1.5 g). '

A mixture of the material so obtained, ethyl 4-iodobenzoate
(1.6 g), tetrakis(triphenylphosphine)palladium(0) (0.034 g) and toluene
(So_ml) was stirred and heated to reflux for 72 hours. The mixture was
evaporated and the solid residue was washed with a 97:3 mixture of

" methylene chloride and methanol. There was thus obtained

1- {4’ -ethoxycarbonylbiphenyl-4-ylsulphonyl)piperazine (0.76 g);
NMR Spectrum (CD3SOCD3) 1.3-1.43 (t, 3H), 3.07-3.37 (d, 8H), 4.27-4.44
(m, 2H), 7.65-7.97 (m, 4H), 7.97-8.15 (m, 4H).




-88 0 126 g), mp. 182-184[err]C, "NVR Spectrum (CDlerr] SOCD[ err])

3.1-3. 8-3.9 (m 2H), 6.7-6.8 (m 2H), 7.6-7.7

7.75-7. 9 (m .0-8.2 (m 5H), 8.45 (s, 1H); Elenental %%%{%gound
C 61.0; H 5.3; N 13.5; Cerr]Herr]Nerr]O[err]S requires C, 61.4; H,

- 5.4; N, 13.5% Exanpl e 37 - 1l&i-ng an anal ogous procedure to

! that described in Exanple 36, 4-(2-naphthal enesul phonam do)butyric acid was
reacted wi tﬁ 1-(4- pi‘ﬁé oh&é@%&@&'tﬂ@ $11041fz MR signals (CD4S0CD,, 100°C)

" N-{3-[4-(4-Dyri dyI&1
-yl car bonyl ] br3dp¥i? éﬁht‘#ellse%ré923s%| Phoddh e 0Bm3 1o i SHY» o 58-3.68n{t,NVR

- Spectrum (Qﬁgs]m@r(ﬂ)u@ ,73. 3359(F§ mm')’-H)s 72 €d22ﬂ),(t7 85’-@ 022(6n958§) 05 (m

2H), 3.2-3 HB
6.5—6.6(m m728)7 65 (m 2H), 77580(m 4H) 8283(m 2H) 835

gsst ;lr_? i ng Thé_he(g':é?:mhwmnwupwmmMEﬁennwﬁIagngfggoﬁz
| pr ocedur e t%gfﬁ{qgagggarr ag ?r%lbg %ﬁ’e feﬁﬁbm"hﬁfsm &L’@ﬂ’? 2HK1L5r i de was
" reacted wi tﬂsnhmhwlvlnplmnvhm;bytsdtten tamdg(cmdn’eemmtrlle using an _
4- (2- napht hgl, @9@@4 PEARANLADHDLaH BhériBed 43 MOG ¢ smmediately adig.Mm el !l
drolys ogous dxlllll F hat

| SO obtai ned was ed using an ana procedure to escri bed
" in Exanple 9. There was thus obtained the required starting material in 88%

| yield, mp.p123- 125{neér]r6dud!lv€a€doesé reeLé ﬁm sh na'lls7%dn %c;f:mg8 3bdacy2. 35
U 20 2t ol Ty £t () o % ol T sl 3d

. 5- (2- pyri dyit)t 3 €8|4 feyl18y} heay{t,chilyr BdE-[GCEEn(id AR}, 71983r, 9K),215349; ‘
2 [1?2(91] i ny .7 f) | ér“ﬁhl ?fsdg das(m )21!‘5‘658 %gdgdmt ?m 2§5I rred m xture of
i YLIPTP The 1-(3’,5’-dichlorobiphenyl-3-ylsulphonyl)piperazine used
as a starting material was obtained as follows:-

Using analogous procedures to those described in the portion
of Example 58 which is concerned with the preparation of starting
materials, piperazine was reacted with 3-bromophenylsulphonyl chloride
to give 1-(3-bromophenylsulphonyl)piperazine which, in turn, was
reacted with 3,5-dichlorophenylboronic acid to give 1- (3',5'-d1chloro-
biphenyl-3-ylsulphonyl)piperazine in 29% yield;

NMR Spectrum (CD3SOCD3, 100°C) 2.7-2.85 (m, 4H), 2.95-3.05 (m, 4H),
7.58 (t, 1H), 7.68-7.85 (m, 4H), 7.91-8.05 (m, 2H).

i. The product gave the following NMR signals (CD3800D3; 100°C)
1.5-1.75 (m, 4H), 2.75-3.04 (m, 5H), 3.05-3.17 (t, 4H), 3.53-3.65 (t,
4H), 3.75 (t, 1H), 3.81 (t, 1lH), 6.69 (d, 2H), 7.88 (d, 2H), 7.93-8.04
(d, 4H), 8.1 (d, 2H), 8.3 (d, ZH) .

_ The 1- (4’-nitrob1pheny1-4-ylsulphony1)pzperazine used as a
starting material was obtained by the reaction of
[4-(piperazin-1-ylsulphonyl)phenyl]tributyltin and
l-iodo-4-nitrobenzene using an analogous procedure to that descrlbed in

Note f immediately above.

j. ~ The product gave the fdllowing NMR signals (CD3SOCD3; 100°C)
1.53-1.77 (m, 4H), 2.61-3.06 (m, 3H), 3.11 (t, 4H), 3.58 (t, 4H), 3.75



yl car bonyl ] pi perazine (0.314 g), triethylamine (0.9 nml) and nethyl ene
chloride The resultant m xture was stirred at anpj
terrrperature @218 hours. The m xture was partitioned bet%ﬁ%@ﬁ%ﬂpene
chloride and water. The organic phase was washed with water, dried

(MySg err]) and evapor at ed. The resi dygswas purified by colum WO

96/ 10022 PCT/ GB95/ 02285
- - 89 - chromat ogr-aphy using increasingly polar mxtures of nethylene

chlori de Uévnd“het:"hﬁﬁo(lt’aéﬂ)el ge??c (dyRie ?/\é§ {huSHObt7aPhelp, 4H), 8.12

1-11-(4-pyd, dgd) pi peridin-4-yl carbonyl] 4-[5-(2-pyridyl)thien-

2-yl sul ph | ] pi 231 SOCD3) 1.4-1.7
(m ar) . 2 b5 1" EhE g ScB18E-g ndiagbiohenpl- TR SR pipemapide, & (o
2H), 7. 35uskdlas (znstﬁﬁng?mﬁ:’ér(d vasl)obtaingd By Gchenredtidion ®£05-8. 15 (m 3H),
8.55-8.6 I I 13. 9;

[err] O. Zéﬁ[ 8@’6’%‘5&5 E é@? ﬁgﬁ)allggi@qyﬁ:inlé %&o t‘ro E§§< ?ﬂ%éo

Usi ng an Ritzobenagse p;&;oecan enalpgohstpraceduriebtal that Hesapibed2in Note £

1-[1-(4- py,ﬁ,dqugeq?,pggdvgl.n 4-yl carbonyl ] pi perazi ne was reacted with the
appropriate (E)-styrenesul phonyl chloride. There were thus obtained the

(E)-styrenes disclosed in Table |, the structures of which were confirned
by NWVR spml__ﬁqpy ‘Unl ess otherw se stated, the appropriate

e N A= A
Tabl e | . l-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with 1-[4-(2-
h pyridyl)phenylsulphonyl]piperazine to give 14[4-(2-pyridy1)phenyl-'
sulphonyl}-4-[1-(4-pyridyl)piperidin- 4-ylcarbony1]piperazzne in 542
yield, m.p. 224-226°C;
NMR Spectrum (CD,SOCD,) 1.35-1.65 (m, 4H), 2.75-3.05 (m, 7H), 3.5-3.7
(m, 4H), 3.88 (m, 2H), 6.75 (d, 2H), 7.45 (m, 1H), 7.8-8.0 (m, 3H),
8.05-8.15 (m, 3H), 8.35 (d, 2H), 8.72 (m, 1H);
Elemental Analysis Found C, 62.7; H, 5.9; N, 14.0;
CogHogNg0,S 0.5H20 requires C, 62.4; H{ 6.0; N, 14.02,

The 1~-{4-(2-pyridyl)phenylsulphonyl]piperazine used as a
starting material was obtained as follows:-

A mixture of 1-(4-iodophgnylsulphonyl)piperazine (0.48 g),
(2-pyridyl)tributyltin (1.18 g), tetrakis(triphehylphosphine)-
pal;adium(O) (0.1 g) and toluene (15 ml) was stirred and'heated to
reflux for 18 hours. The mixture was evaporated and the residue was
purified by column chromatography using increasingly polar mixtures of
meth&lene thloride and methanol as eluent. There was thus obtained
1-[4-(2-pyridyl)phenylsulphonyl|piperazine (0.439 g);

NMR Spectrum (CD3SOCD3)_2.65-2.8 (m, 4H), 2.8-2.9 (m, 4H), 7.45 (m,
1H), 7.8-8.1 (m, 3H), 8.35 (d, 2H), 8.73 (m, 1H).

Example 61
A mixture of 2-ethoxycarbonyl-4-(2-naphthylsulphonyl)-1-

[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.67 g), 2N aqueous
sodium hydroxide solution (2.5 ml) and methanol (10 ml) was stirred at



WD 96/ 10022 : PCT/ GB95/ 02285

- 90 Tabl e | [err]
- WO 96/10022 PCT/GB93/02285

- 116 -

ambient temperature for 3 hours. The mixture was evaporated and the
residue vas dissolved in water (10 ml). The solution was acidified by
the addition of acetic acid. The precipitate was isolated and dried.
There was thus dbﬁained Z-carboxyea-(2-naphthylsulbhony1)-1-(1-(4-
pyridyl)piperidin;é-ylcarbonyl]piperazine (0.47 g£), m.p. 225-228°C
(decomposes); ' o

NMR Spectrum (CD3SOCD3 + CD3C02D, 100°C) 1.55-1.9 (m, 4H), 2. 45-2.55
(m, 1H), 2.65-2.75 (m, 1H), 2.9-3.05 (m, 1H), 3.1-3.4 (m, 3H), 3.7 (m,
1H), 3.92 (m, 2H), 4.07 (m, 1H), 4.25 (m, 1H), 4.98 (m, 1H), 6.9 (d,
2H), 7.6-7.8 (m, 3H), 7.95-8.2 (m, 5H), 8.4 (d, 1H). '
Elemental Analysis Found C, 58.4; H, 5.8; N, 10.3;

CogHogN,0sS 1.5H,0 requires C, 58.3; H, 5.8; N, 10.45%.

Example 62
Using an analogous procedure to that described in Example .1,

1-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with éthyl
1-(6-thloronaphth-2-ylsuiphonyl)piperazine-3-ca:bpxylate_to give
44(6-chloronaphth-2-ylsul§honyl)-Zfethoxycarbonyl-l-[1-(4-pyridyl)-
piperidin-4-ylcarbonyl]piperazine in 37% yield;

NMR Spectrum (CD3SOCD3, 100°C) 1.2 (t, 3H), 1.5-1.8 (m, 4H), 2.6 (m,
1H), 2.8 (m, 1H), 2.85<3.05 (m, 4H), 3.65-3.85 (m, 3H), 4.05-4.25 (m,
4H), 5.1 (m, 1H), 6.7 (d, 2H), 7.65 (m, 1H), 7.8 (m, IH), 8.1-8.25 (m,
5H), 8.45 (d, 1H); |

Elemental Analysis Found C, 58.5; H, 5.6; N, 9.6;

Cogly; CIN,0cS requi;es_c, 58.9; H, 5.5; N, 9.8%.

The ethyl 1- (6—chloronaphth 2-ylsu1phonyl)p1perazine—3-
carboxylate used as a starting material wvas obtained in 78% yield from
ethyl 1-benzylpiperazine-2-carboxylate and 6-chloronaphth-2-ylsu1phonyl
chlor1de using analogous procedures to those described in the portion
of Example 44 vhich is concerned with the preparatlon of starting

materials.



[err] Notes a. The product gave the following NVR signals [err]

1.45-1. ﬂ : 295325(m 7H), 3.5-3.75 (m 4H), 412{?@3 " 7.05
(d, 2H), P4 7.75 (m 2H), 8.2 (d, 2H. b. ﬂ@ gave

t he follomnng NVR S|gnals [err] 1.4-1.65 (m 4H), 2.8-3.0 (m 3H), 3.12 (m
4H), 3.65 (m 4H), 3.92 (m 2H), 6.8_%7 2H), 7.4 (d, 2H), 7_5(d 2H), 7.8
(d, 2H), 8.15 (d, 2H). V\096/100

PCT/ GB95/ 02258 - 91 - The
4-ch|oro§E?EBﬁ5£ﬁlphonyl chloride used as a starting material was obtained
as foll ows: - uaﬂgpbmramhmguuermﬁeadre%on&h)anmesoaddwl mrm‘ﬁ@ 619 DVF

Slerr] G 4nte-Stietraribhct S iBetID - draeateadihel 3l S?t%alinaﬂﬁf es.
4- Chl or ospipeeidine4-yAcarhonpd $pipedazinenvas hydrolysed e’-wvasvest?.n-caxéadxwid heat ed

bnd pour édﬁgﬁ?‘f)’°§a¥?"§"?ﬂrﬁs§%@ﬁ?} KTE LRy ERRA Fht e MRS R 2 U ©
piperazine in 90% yield, m.p. 215 220°C (decomposes);
NMR Spectrum (CD3SOCD3, 100°C) 1.5-1.8 (m, 4H), 2.7-3.05 (m, 5H),
3.6-3.85 (m, 4H), 4.1 (m, 1H), 4.25 (m, 1H), 4.95 (m, 1H), 6.7 (d, 2H),
7.65 (m, 1H), 7.8 (m, 1H), 8.05-8.25 (m, SH), 8.45 (d, 1H);
Elemental Analysis Found C, 56.7; H, 5.0; N, 9.9;

025327C1N40 S 0.5H20 requires C, 56.6; H, 5.1; N, 10.15%.

5

Example 64

A mixture of 2-carboxy-4-(2-naphthylsulphonyl)-1-[1-(4-
pyridyl)piperidin-4-ylcarbonyl]piperazine (0.11 g), piperidine (0.064
ml), N-hydroxybenzotriazole (0.029 g), N,N-dicyclohexylcarbodiimide
(0.054 g), DMF (2 ml) and DMSO (2 ml) was stirred at ambient
temperature for 18 hours. The mixture was partitioned between
methylene chloride and water. The organic phase was dried (4gS0,) and
evaporated. The residue was purified by column chromatography using
increasingly polar mixtures of methylene chloride and methanol as
eluent. There was thus obtained 4-(2-naphthylsulphonyl)-2-piperidino-
carbonyl-1-[1- (4-pyr1dy1)piperidin—k-ylcarbonyl]p1per321ne as a glass
(0.063 g);
NMR Spectrum (CD,50CD, + CD3C02D, 100°C) 1.2-1.8 (m, 10H), 2.7-3.05 (m,
3H), 3.12 (m, 2H), 3.25-3.4 (m, 5H), 3.65 (m, 1H), 3.75-4.0 (m, 4H),
5.2 (m, 1H), 6.85 (d, 2H), 7.6-7.75 (m, 3H), 7.95-8.1 (m, 5H), 8.35 (d,
1H);
Elemental Analysis Found C, 63.6; H, 7.0; N, 12.0;
S 0.5H,0 requires C, 63.7; H, 6.5; N, 12.0%.

C3pf3sMN50,

Bxgggle 65 : -
o A mixture of 1-(2-naphthylsulphonyl)-4-[1-(4-pyridyl)-
piperidine4-y1carbony1]piperazine-z-carboxylic'acid (0.121 g) and
thionyl chloride (0.2 ml) was stirred at ambient temperature for 1
hour. The mixture vas evaporated and methylene chloride (8 ml) and



, precipitate so forned was isol ated, washed with water and dried There was
' thus obtained 4-chloro-[err]-styrenesul phonyl chloride (1.8

- Spectrum (M9 WWRoco{ err]) 6.95 (s, 2H), 7.4 (d, 2H), 7.55 ’G%“ms C.

- The product gave the foll ow ng NVR signals (CD[err]SOCD[err]) 1.4-1.85 (m
L 4H), 2.3 (s, 3H), 2.95-3.3 (m 7H), 3.61{gn. 4.07 (m 2H), 70(n13m
©7.25 (m 3H), 7.5 (d, 2H), 8.05 (d, 2H). d. The product gave the

575503 58 piperfhe (OsAT MR S b uzn F thy resflne'( o pirlive °7) 4

S (m 4H), 7w63 (uirr@Har &utlidng hempedature forTRchqureduThe getxtutdi@ak ol | owi ng
30552 (RFofiEhee SO tiefe chuddeiid et Id gtalle sl ;5 (o,
4H), 7.85 pas dryipd 556,  @nd 9yaporated. THhepresidue wasypurifded diyl cvlung NVR

?'mgn?l:_bs (C@ﬁﬁﬂﬂt&é@'@rﬂﬁxglﬁﬁelsﬁélgL%olﬂ'f')mix%ugés %f%ﬁelfh?ler@"):%]h%%ig - 3. 350
(m 1H), Saﬁg)("t?thi‘l‘bl as %}“e‘ﬁre SP%TFUZ‘,’?S Jhve QbrFé 8ed | owi ng NMR signal s

_ g Cg{[S e g r %g@qynhbhth&léﬁlphoiﬁlé ﬁ!kp%id%m&?:ﬂor@l%%[ﬁﬂfpﬁag{_? pipéﬁ;ﬂgngi-l)
(m m
- 7.93 %‘2’}1"1’%"“5’31&%""((‘”1‘1 > glabd a0 2335

PCT/ GB95/ ONUR Bpectrum (CD,SOCD, + cn3cozn) 1.2-1.8 (m, _1_0_H), 2.9-3.3 (m, 6H),

' 3.45-3.75 (m, 4H), 3.9-4.2 (m, 4H), 4.47 (m, 1H), 5.0 (m, 1H), 6.8 (d,
2H), 7.68 (m, 3H), 8.0-8.2 (m, 5H), 8.35 (d, 1H);

Elemental Analysis Found C, 62.5; H, 6.4; N, 11.7;

C31H37N504S H20 reguires c, 62.7; H, §.6; N, 11.8%.

Example 66

~ Using an analogous procedure to that. described in_Exemple 1,
1-(4-pyridyl)piperidine~4~carbonyl chloride was reacted with

; 2-benzyl-l-(Z-naphthylsuiphonyl)piperazine to give 2-benzylei-(2-

f naphthylsulphonyl)-é-[1-(4-pyridy1)piperidin-4-ylcarbony1]piperazine in

70% yield; m.p. 186-188°C;
NMR Spectrum (CD3SDCD3) 1.6 (m, 4H), 2.7 (m, 3H), 3.0 (m, 4H), 3.9 (m,
4H), 4.2 (d, 2H), 6.6 (d, 3H), 7.2 (d, SH), 7.7 (m, 3H), 8.1 (m, 5H),
8.5 (s, 1H).
Elemental Analysis Found c, 67.9; H, 6.3; N, 9.8;

H, N 035.0.6H20 requires C, 68.0; H, 6.3; N, 9.9%.

C3aH3,N,

The 2-benzyl-1-(2-naphthylsulphonyl)piperazine used as a

starting material was obtained as follows:- |

| ] N-Methylmorpholine (3.12 ml) was added to a stirred mixture
of N-tert-butoxycarbonyl-DL-phenylalanine (3 g), N-benzylglycine ethyl
ester (2.18 g), N-hydroxybenzotriazole (1.26 g) and DMF (50 ml) which
had been cooled to 0°C. The mixture was stirred at 0°C for 30 minutes
and at ambient.temperature for 16 hours. The mixture was filtered and
the filtrate was evaporated. The residue was partitioned between ethyl
acetate and vater. The organic phase was washed with water, dried

' (HgSOa) and evaporated. The residue was purified by column



- 92 - h. The product gave the followng NVR signals (CDerr] SOCD[err] +

COerr] 1 1.5-1.9 (m 4H), 3.0-3.3 (m 7H), 3553 K%gﬁ,gﬁFg 4.15
(m 2H), ?,ZH) 7.4 (d, 2H), 7.7 (m 2H), 8.1 (s, d, -2H).
i. The product gave the followi ng NWR signals (CD[err]SG:D[err] + :
CD[err]CCIerr]D) 1.55-1.85 (m 4H), 339335 (m 7H), 3.6-3.75 (m 4H),

4.17 (m- 2H), 7.1 (d, 2H, 71575'(m 2H) 7.65 (m 4H), 815(d 2H) .

'. Th d t the f | '
it er 1) O BePRIEtA S oGag 8o limpRiyecod ivang abfyaciyliagetate sy a4 15
(m 2H), @uentdo gife a7sai(dnx327Hg; 7.8 (d, 2H), 7.95 (d, 2H), 8.15 (d. 2H).
Ex | e 40 LB l h in_ le 2,
I (8- pyri dyl ) pl e Y, ARG SBrdshelt Bl 4°0F obiGialos, T
appropri ag%irzgefaﬁh Mden@sdlﬁwyttf@m wis goirrpdeat apbientt hempegbtutiened t he

conpoundsggf i@'lfb%?g ' 'ThJEkQIxEuJ!'é wab %aﬁ&fﬁ%k%ﬁ%aﬁ%r‘gg?ﬁél‘éﬁﬁuﬁonf' rmed by

NVR spectrosc S, ot herw_se st at

napht hyl sllﬁ”ﬁﬁg%uﬁ?ﬂeéﬁ hestek (- 8bhiBined fromthe cor respondi ng

lr)lalpht h$l EMMRS S URgm | )y a(rcnﬁ|DJ nggou.s pmptzﬁqlpraaltpt 3\?)”9%?28{)“22“) jna.Nofg c.

oeT! Caon; BDaghie (B, FITPLS G, 10m), 8.4 (s, 20). “93 -

Table 11 A mixture of a portion (0.5 g) of the material so obtained,
N-methylmorpholine (0.15 g) and a 0.1M solution of acetic acid in
sec-butanol (25 ml) was stirred and heated to reflux for 3 hours. The
mixture was evaporatéd and the residue was partitioned between
methylene chloride and water. The organic phase was washed with water,
dried (Hg504) and evaporated. The residue was purified by column
chromatography using increasingly polar mixtures of methylene chloride
and methanol as eluent. There was thus obtained 1,3-dibenzyl-2,5-
dioxopiperazine (0.29 g), m.p. 173-174°C. '

After repetition of the previous reaction, a mixture of
1,3-dibenzyl-2}S-dioxopiperazine (1.6 g), boron trifluoride diethyl
ether complex (0.1 g) and THF (5 ml) was stirred and heated to reflux
for 15 minutes. The mixture was cooled to ambient temperature and
borane dimethyl sulphide complex (0.04 ml) was added dropwise. The
mixture vas stirred at ambient temperature for 30 minutes. The mixture
vas evaporated'and'the residue was heated to 100°C for 5 minutes. A 6N
aqueous hydrochloric acid solution (1 ml) was added and the mixture was
heated to reflux for 1 hour. The mixture was cooled to 0°C and a 6N
aqueous sodium hydroxide solution (1.5 ml) was added. The mixture was
partitioned between methylene chloride and a saturated aqueous
potassium carbonate solution. The organic phase was vashed with water,
dried (Hg804) and evaporated. The residue was purified by column
chromatography using increasingly polar mixtures of methylene chloride
and methanol as eluent. There was thus obtained 1,3-dibenzylpiperazine
(0.29 g). - .

' " A solution of the material so obtained in methylene chloride

(3 ml) was added dropwise to a stirred mixfure of 2-naphthylsulphonyl

chloride (0.257 g), triethylamine (0.7 ml) and methylene chloride (5.



Exanpl e 40 R - m p.
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- product gave the following NVR signals (CDerr]SOCDO err])

- 120 -

ml) vhich had been cooled to 0°C. The mixture was'sti:red at ambient
temperature for 16 hours. The mixture was evaporated ahd thé residue
vas partitioned between methylene chloride and water. The organic
phase was vashed with water, dried (Mgs0,) and evaporated. The residue
vas purified by column chromatography using increasingly polar mixtures
of methylene chloride and methanol as eluent. There was thus obtained |
2,4-dibenzyl-1-(2-naphthylsulphonyl)piperazine (0.37 g);
NMR Spectrum (CD3SOCD3) 1.8 (m, 2H), 2.6 (m, 3H), 3.1 (m, 2H), 3.45 (d,
14), 3.75 (d, 1H), 4.1 (s, 1H), 6.95 (m, 2H), 7.1 (m, 3H), 7.25 (s,
5H), 7.75 (m, 3H), 8.1 (m, 3H), 8.5 (s, lH).

A mixture of the material so obtained, 10%
palladium-on-carbon catalyst (0.23 g) and methylene chloride (50 ml)
was stirred under an atmosphere of hydrogen for 24.hours._ The mixture .

vas filtered and the filtrate was evaporated. The residue was purified
by column chromatogfaphy using a 99:1 mixture of methylene chloride and
methanol as eluent.}-There was thus obtained
2-benzyl-1-(2-naphthylsulphonyl)piperazine (0.08 g).

NMR Spectrum (CD,S0CD,) 2.4-2.8 (m, 4H), 3.1-3.4 (m, 3H), 3.6 (d, 1H),
4.0 (t, 1H), 7.2 (m, SH), 7.7 (m, 3H), 8.1 (m, 3H), 8.4 (s, 1H).

Example 67

Using an analogous procedure to that described in Example 2,
2-amino-N-{1-piperidinocarbonyl-2~{1~(4~-pyridyl)piperidin-4-ylcarbonyl-
amino)ethyl}acetamide hydrochloride salt was reacted with (E)-4-chloro-
styrylsulphonyl chloride to give 2-[(E)-4-chlorostyrylsulphonamido]-N-
{1-piperidinocarbonyl-2-[1-(4-pyridyl)piperidin-4-ylcarbonylamino]-
ethyl}acetamide as a gum (0.1 g, 16%); N
NMR Spectrum (CDC13)-1.4-2.1 (m, 10H), 2.45 (m, 1H), 2.6-3.1 (m, 2H),
3.4-4.0 (m, 10H), 5.1 (m, 1H), 6.7 (d, 2H), 6.85 (d, 1H), 6.95 (m, 1H),
7.2-7.55 (m, 6H), 7.65 (d, 1H), 8.22 (m, 2H). |

Example 68 : o
Using an analogous procedure to that described in Example 2,

-2-amino-§-{l-piperidinocarbonyl-z-[1-(A-pyridyl)piperidin-4-ylcarbonyl-
aminojethyl}acetamide hydrochloride salt was reacted with
3,4-dichlorophenylsulphonyl chloride to.giyg '



1.65 (m 4H), 2.75-2.9 (m 3H), 3.0-3.15 (m 4H), 3.6 (m 4H),
75 (d, 2 7.9 3H), 8.1 (d, 2H), 8.35

g?]?ﬁ@mm?n ( H) ([Phe |;;?oduct éave 'r?le fol P ﬁ%ﬁ?@"@?&’m gnal s
rr] SOCCD[ err]) 1.35-1.65 (m 4H), 2.8-3.05 (m 7H), 3.5-3.7
H, 3.8-3.9 (m 2H), 61765-(d, 2H), 7.78 (m 2H), 8.15 (m
8.45 (d, 1H). - WD 96/ 10022
PCT/ GB99 2835, . . . . e 294 - . Th
pr oduct %’83’?%&°?HIPBWW65W°§%I)ﬂ'(.{éDf’eHEF]i -’él?qn]"}'z‘lﬁ?,g’-‘l.'? (m ©
4H) 1. A%pyeidyl3piperddin-di-§hcqrbonyldmin®}ethf)ac2tinida. &s A gum (00 14K), 3.83

(m 2H), 2gg(mZH) 6.85 (d, 2H), 7.35 (m 1H), 7.58 (m 2H), 7.95-8.15
(m 4H), (d, 1H) d. The product gave the followi ng NWVR
signal s (MM]EM:DFB $CP,;) 1.351.8 68, (W)Am 352(mz51l3).02(8ﬁ (RH)2H)3. 5-3. 7

4 5 3. 05 . 5 7.6

(zm) ;DQSﬁog (n%”lH)ZH)hls? 9 (Zn(H)SsH)ﬁHZs 5? (85 i(gbﬂ 7, {m, 7-2m)( Ss. 8%&:;,'0 duf:':n
gave t he ¥dp & ﬁé} RER di- &n%rlgs (PC3Hdr 1§ §Cﬁﬂ)[ i g 8+°5d'.ivepi'l C8x & (pD)
1.45-1.83y 4H), 2.9-3.1 (m 5H) 3.22 m 2H), 3.55-3.75 (m 4H), 4.1

oH), 7.05 .(d. 7.485- 7 5H), 8.45 (s, 1H):
énmd thH)e féﬁ-ﬁ%‘ﬁ%ﬁ%& 1’8':;’{‘1‘ o%'ﬁé de: %8% 3 |(4m5 3H)N 10. 9(S[er|r_?
0. 2CH[ er rq%gijﬂlwﬁﬁséqm#wgcrz rEQuﬁ*ESH;, %939; H, S-ﬂ} B2012.7%. The

6-chl oro napht hyl'sul phonyl” chl oride used as a starting material was

obtai ned as foll ows: -
Example 69

Using an analogous ﬁrocedure.tp_that described in Example.ss,

1. 35-
3.85
8.5 (
(Che
(m 4
4H)

4-chloropyrimidine was reacted with 1-(6-chloronaphth-2-ylsulphonyl)-4-
(4-piperidinylcarbonyl)piperazine. The precipitate which was deposited
vhen the reaction mixture was cooled to ambient temperature vas
isolated and recrystallised from acetonitrile. There was thus obtained
1-(6-chloronaphth-2-ylsulphonyl)-4-[1-(4-pyrimidinyl)-
piperidin-4-ylcarbonyl]piperazine in 60% yield, m.p. 218-219°C;
NMR Spectrum (CD4S0CD,) 1.25-1.5 (m, 2H), 1.62 (m, 2H), 2.8-3.1 (m,
74), 3.5-3.75 (m, 4H), 4.32 (m, 2H), 6.75 (m, 1H), 7.7 (m, 1H), 7.85
(m, 1H), 8.15 (d, 1H), 8.2 (d, 1H), 8.28 (m, 3H), 8.45 (s, 1H), 8.5 (s,
1/);
Elemental Analysis Found C, 57.6; H, 5.3; N, 13.9;
C24H26C1N503S requires C, 57.7; H, 5.2; N, 14.0%.

The 1-(6-chloronaphth-2-ylsulphonyl)-4-(4-piperidinyl-
carbonyl)piperazine used as a starting material was obtained as

follows:- _ _

Using analogous proéedures to those described in two of the
paragraphs of the portion of Example 50 which is concerned with the
preparation of starting materials, l-tert-butoxycarbonylpiperazine was
reacted with 6-chloronaphth-2-ylsulphdnyl chloride to give
1-(6-chloronaphth-2-ylsulphonyl)piperazine hydrochloride salt in 38%
yield.

The material so obtained was reacted with
1-Eggg-butoxycarbonylpiperidine-#-carboxylic acid using analogous
procedures to those described in the third and fourth paragraphs of the



A solution of sodiumnitrite (2.7 g) in water (5 n) was added during 2
hours to a_stirred mxture of 6-am no-2-naphthal ene- sul phonic acid (8.8
g), dilute™RMEWAR hydrochloric acid (2.8% wei ght/vol une, 20PGR/GBY3288at er
(15 n) which had been cooled to O[err]C. The mxture was stirred at 0C for
30 mnutes and then poured onto a sti rreg suspensi on of cuprous chloride
(3.96 g) in dilute agueous hydrochloriT 122i4d (2.8% 20 m). The m xture was
! stored at anbient tenperature for 18 hours. The m xture was evaporated to
i gi ve 6-chl opart2emayfhEdanpdacsdivhicniis comicerndd wtu:mahetmﬂam'ﬁibmﬁf further

- purificatio and

. cooled to 5 earr'?:f‘?,8 m?ﬁeriaIP CWL% g@k(%ﬁ% %Rﬁg&i éé%&&%ﬁo&%ﬂgg%nd t he

. mxture vvasylépllphmlm4-5Pepirl=]e@-¢%wlsa¢h9wh)PipmiﬂrﬁximIﬁézvmlpbured onto

- ice and ext hy lye | g T I gANIxyY S L s dried
(oSOl er ] ) eEaE et (VLD UEDA 23, G B 202 SN S 8O (e

' chromat ogr &y #siwig’d Be: ‘iH)m 7<t5l§r é‘"ofml)iexaﬂg i lgihﬁfgac@bag@’ﬁ 2l uent .

. There was t¢yys1@pt ai ned 6-chl oro-2-napht hyl sul phonyl chloride (2.49 g);

- WD 96/ 10022 PCT/ GB95/ 02285
i - 95 - NNRSpectrum(CD[err]SOCD[err]) 7.45 (m 1H), 7.8 (m 1H), 7.85
- (d, 1H), SMED_ZH) 8.2 (s, 1H). The product gave the

10, S S YALS s il g B (7
- (m 4H), 8. ha@@xo-ﬁwhlq;ogy(i@ldimqyas reacted with fi166-chloronapht
6- br omo- 2- Rag /ﬁHb‘n?!'}mQﬂyﬂz.gGPidlhy@@aﬂ%ﬁﬁl SpéraxiAel | Me ﬂl‘é’&?ﬁiﬁltev"as
obtained i Qr %gﬁox};s deposite on coor].?ng the retactlgx{] ?n gtl:lpreoglag isolated,
vashed with cold ethanol and dried. There was thus obtained
4=[1-(2-aminopyrimidin-4-yl)piperidin-4-ylcarbonyl]-1-(6-chloronaphth-
2-ylsulphonyl)piperazine in 73% yield, m.p. 265<267°C;
NMR Spectrum (cn3soc'n3) 1.0-1.4 (m, 4H), 2.5-2.7 (m, 3H), 2.7-2.9 (m,
4H), 3.3-3.5 (m, 4H), 4.08 (m, 2H), 5.7 (s, 2H), 5.8 (d, 1H), 7.5-7.7
(m, 3H), 7.75 (d, 1H), 8.05 (s, 1H), 8.1 (d, 1H), 8.3 (s, 1H);
Elemental Analysis Found C, 55.9; H, 5.4; N, 15.9;
Cy4Hy,CIN.O,S requires C, 56.0; H, 5.3; N, 16.3%.

Example 71
Using an analogous procedure to that described in Example 32,

3, 4 S-trichloropyridazine was reacted with 1-(6-chloronaphth-2-
ylsulphonyl)-4-(4~-piperidinylcarbonyl]piperazine. The crude reaction
product was purified by column chromatography using increasingly polar

- mixtures of methylene chloride ;nd ethyl acetate as eluent. There was
thus obtained 1-(B-Chloronaphth-z-yisulphonyl)-4-[1-(3,4-dichloro-
pyridazin-S-yl)piperidin-é-charbonyl]pipefazine in 35% yield;
NHR;Spectrum (CDjSOCD3) 1.5-1.7 (m, 4H), 2.7-2.9 (m, 1H), 2.95-3.1 (m,
6H)y, 3.5-3.85 (m, 6H), 7.7 (m, 1H), 7.85 (m, 1H), 8.15 (d, 1H), 8.22
(s, 1H), 8.25 (d, 1H), 8.5 (s, 1H), 8.9 (s, 1lH).

Example 72
A mixture of 1-(6-chloronaphth-2-ylsulphonyl)-4-{1-(3,4-

dichloropyridazinQS-yl)piperidin~4-y1carbony1]piperézine (0.2 g), 102

I’ f"l THIS SHEET HAS BEEN

REPLACED

This Sheet Has Been R«

[




acid using an anal ogous procedure to that described in Note e above except
t hat hydW;&mﬁz acid and cuprous brom de were used in pl l&ﬁssozzss
hydrochl ort ¢ acid and cuprous chloride respectively. The na erla gave the

foll owi ng NVR signals (CD[err]SOCD[err]}i)} 7.65 (m 1H), 7.75-8.0 (m 3H),
8.15-8.2 (m 2H. . g. The protuct gave the follow ng NWVR signals

(CD[err]SCCD[err], 100[err]C 1.48-1.73 (m 4H), 2.75-3.02 (m 3H),
3. 06- 3. 11 palladikh-on3caxboit cavhllyst (3.0% g)t andlldrhar®1s(1q ml) Hids, sﬁresd(s, 3H),

6.7 (d, Z?I%elj g &Jé&pﬂé’t‘)e of Zlyéfloéeﬁrn ézﬂ")fornss?ilx &2 nli'l?]et hgfsur 8.12

(d, 2H), 6- met hox
chl ori de lf%’éﬁrﬁg and shey filEratenyas iegpPavasedht AR S@sduer BF‘F P {fied bY

A i x; grgceiunﬁlod![xtﬂiiaﬁ dguaghpmzag m]?é&mhgw mﬁmﬂﬁtnﬁxﬁﬁ'eg%/oﬁgﬂthﬂéﬁg (100 m)
was adde ggstirre ensi on o Lum hydri de i spersion in

ni ner al F‘P oridg)and,m ﬁ\l;‘é@? ‘je“é'md éerﬁaft%f W&é‘q B8irred at anbient

t enper at u rle( 6-ahlSfbnaphtit-sylstlphoniyl)) o4 € 1wps-pyobdazdnyl pif@fisiintd> and met hyl

i odi de (Zélﬂx)bo%f]éﬁgg% 19£ @Wb o T. %)m xture was allowed to warmto

anbi ent tenpera ’2 hours. The nmixture was poured
into acet W(Eﬁfiﬁcm@qéb&-ws(meéﬂm @d6-3rid (MadHdd 3-5-30F fmwmi t h

acet one aggy diseply! h e hysy t pryned, SOo¢n Uy ,
6- met hoxy- 2 naphthol grh gﬁonat & W§H§ G By) U ) 8orllﬁd(ed(o 82

n) was adfib & 87 Mt Pped- %dl“ut“ﬁn go?s édp&ﬁ@r&9(b£96**é) of the material

so obtained in DVMF (10 mM). The mxture was stirred at anbient tenperature

for 2 hou he xture was poured onto ice. The precipitate was isol ated
and dri ed%—xﬂpgse—wms t hus obt ai ned 6- et hoxy- 2- napht hyl sul phonyl chl ori de

(0.7 g) which wast m$xtchrei ¢fdu(64aklobarappth-2-jisulpbonyl)-4-(4-WWO 96/ 10022

PCT/ @95/ Qggéiﬁdinylcarbonyl)piperazine (0.96 g), t:iethylfami%@ {0.35 ml) and
methylene chloride (10 ml) was added dropwiée to a stirred _solut_:ioxi of
2,4,6-trichloro-1,3,5-triazine (0.42 g) in methylene chloride (20 ml)
which had been cooled to 0°C. The mixture was stirred at 5°C for 1
hour. The mixture was evaporated and the residue vas partitioned
between ethyl acetate and water. The organic phase was washed with
water, dried (MgSO,) and evaporated. The residue was purified by
column chromatography using increasingly polar mixtures of methylene
chloride and ethyl acetate as eluent. There was thus obtained
1-( 6-chloronaphth-2-ylsul;ihonyl) -4-{1-(4,6-dichloro-1,3, S-triazin-2-
yl)piperidin-.lo-ylcarbdhyl]piperazine (0.96 g, 74%), m.p. 230-233°C;
NMR Spectrum (CDCly) 1.7-1.9 (m, 4H), 2.7 (m, 1H), 3.0-3.2 (m, 6H),
3.55-3.85 (m, 4H), 4.73 (m, 2H), 7.6 (m, 1H), 7.75 (m, 1H), 7.95 (m,
3H), 8.3 (s, lH);
Elemental Analysis Found C, 46.9; H, 3.9; N, 14.4;

CL,N.0,§ 0.25CH,CL, requires C, 47.3; H, 4.0; N, 16.2%.

Caatly3

Bxamgle 76
A mixture of 1-(4- pyridyl)pxperazme (0.163 g), 4-nitropheny1

4~-(6-chloronaphth-2 -ylsulphony_l)pzperazme- -carboxylate (0.475 g) in
DMF (5 ml) was stirred and heated to 100°C for 16 hours. The mixture
vas evaporated and the residue was partitioned between ethyl acetate
and .2N aqueous hydrochloric acid. The aqueous layer'vas basified by



h. The product gave the followi-ng NVR signals (CD[err] SOCD[ err])
1.4-1.65 ( 4 .75-3.0 (m 7H), 3.5-3.7 (m 4H), 3.88 75
(d, 2H), 7. 9&“’8&‘2(m 3H), 7.95-8.1 (m 4H), 8.35 (s, 1H). PCT'E?’”'M?SS The
i 7- met hoxy- 2- napht hyl sul phonyl chloride used as a starting material was
obtai ned from sodi um 7- hydroxy-2- napht i34 sul phonat e usi ng anal ogous

' procedures to those described in Note g above. . The product gave

e ey o g N AL R A TRl i BhE PG APk -

7.1 (d, 2H) mi#tty? ¥#§ exppactpd 7sith ethyidy acegate. 8T g qrrsﬁu%)exteacs m lH)

8t5 Ed 1H) tdriedl(ngso ) ame@vﬁ;acfﬂalﬂeeo Theadnidydos dbedined | vashkesdydealigaddas a
Pstartin materi al Wwas ne as

6 Ani no-2- ndphT réar"é’ﬁfégm%ﬁdﬁ?*&eﬁeﬁoaftdse'va\‘iﬂgyc‘%ead&&arﬁmlB*rm gbratned ng
10 m nut es tle(é&-chioronaghsh+dpphailphomfl )i+ fsesorpyridylypipétazanobor ate (3: 12

I n net hyk’??%b?g{gﬂgtigﬁa(zﬂ‘??cfﬂré i,ch had been cooled to 5[err]C. The

. mxture was - S ’hours and at anbi ent tenperature for
' 18 hours. THHR fipectyum Gel, G@_—p)oﬂa?iad? Qhd(ms, 2HYi ShlD3eBetme heH);160751i(R, was

; added to theg{esi gy e 7 gt eypyasg siig’ 5 egh,a86) ,hg S0[err]C for
© 2 hours. The ?nxturg(m\fvas}n oI ecf }Qaerrllma an@'tﬁ@onyl chl’ OI’I%G (3.6 m)
~and DWF (10%&&2‘}.‘.‘5&2@& anstuﬁé 3-3% Mo r B9t anbient tenperature

~for 18 hour s%ﬂ' em%ﬁ:uic@ums I@QFS‘I 7;0oned . hetween.oxet hyl ene chloride and -

vas puri Tied L R

was purified by col
~ et hyl acet atecaxrborylaratusetihas @ \siasrmln'smarlaréaheds obtained as follows:- ‘

| 6-fluoro-2-napht hyl u .0 3. u
(olerr]sochert]) 2 gmiwigﬁﬂe’%g'}%"? ﬂé"r{?% 5 @trz. %
3 8.2 methyippe chlexd pl) vas added tod sgiznedamintyge nf procedure to
;t hat descri begs-icR1&FoaEPH ﬂh-z-ylsul honylﬁiiperazlne hydrochloride salt (0. 69tﬁ)

- anpropri 2?2'%%@#%@%%3@83& S et A T 52 bk
- conpounds dcsaledsed 0°0. Tahkanixtiire tvas stirwed latesmidfenvhtemperenurectmf 16 ned by
| NMR spect FORSMYYY - The mixture was evaporated and the residue was partitioned '
L between ethyl acetate and a concentrated aqueous sodium bicarbonate
solution. The organic solution was washed with IN aqueous hydrochloric
acid solution and with water, dried (ugsoa) and evaporated. The solid
so obtained was recrystallised from a mixture of isohexane and ethyl
acetate. There was thus obtained 4-nitrophenyl 4-(6-chloronaphth-2-
ylsulphonyl)piperazine-1-carboxylate (0.73 g);
NMR Spectrum (CD'380CD3) 3.1 (m, 4H), 3.5-3.75 (m, 4H), 7.25 (m, 1H),
7.38 (d, 2H), 7.85 (m, 1H), 8.15-8.3 (m, 5H), 8.5 (s, 1lH).

Example 75 _
Using an analogous procedure to that described in Example 1,

1- (4-pyndy1)p:.peridine-lo-carbonyl chloride was reacted with

4~ (Z-naphthylsulphonyl)p:.pendine to give 4-(2-naphthylsulphonyl)- 1-[ 1-
“(4-pyridyl)piperidin-4-ylcarbonyl]piperidine in 33% yield;

NMR Spectrum (CD'SOCD3) 1.42-1,.82 (m, 6H), 1.85-2. 21 (m, 2H), 2.82-3.04
(m, 4H), 3.73-3.98 (m, SH), 4.43 (m, 1H), 6.78 (d, 2H), 7.64-7.89 (m,
3H), 8.04-8.27 (m, SH), 8.37 (s, 1H).
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The 4-(2-naphthylsulphonyl)piperidine used as a starting
material was obtained as follows:- _

Triethylamine (8.8 ml) was added to a stirred mixture of
tert-butyl 4-hydroxypiperidine-l-carboxylate (European Patent
Application No. 0 495.750, Chem. Abstracts, Vol. 117, Abstract 191869g,
6.38 g), methanesulphonyl chloride (3.7 ml) and methylene chloride
(70 ml) vbich had been cooled to 0°C. The mixture was stirred at 0°C
for 2 hours and then evaporated. The residue vas partitioned between
ethyl acetate and a concentrated aqueous citric acid solution. The
organic phase was washed with vater, dried (ngso4) and evéporated. The
residue was purified by column chromatography using ethyl acetate as -
eluent to give tert-butyl 4-hesyloxypiperidine-1-carboxylate (7.82 g).

A mixture of a portion (0.99 g) of the material so obtained,
sodium 2-naphthalenesulphinate (14.3 g)'and DMF (70 ml) was stirred and
heated to 120°C for 5 hours. The mixture was evaporaﬁed and the
residue was partitioned between ethyliacetate and 2N aqueous sodium
hydroxide solution. The organic phase was'dried (MgS0,) and evaporated
to give tert-butyl 4-(2-naphthylsulphonyl)piperidine-l-carboxylate
(0.64 g) which was used without furthef_purification. |

A mixtufe of a portion (0.56 g) of the material so obtained
and trifluoroacetic acid (5 ml) was stirred at ambient temperature for
1 hour. The mixture vas diluted with ethyl acetate and washed with 2N
aqueous sodium hydroxide. The organic layer was dried (Hgso4) and
evaporated to give &4-(2-naphthylsulphonyl)piperidine (0.18 g);

NMR Spectrum (CD,S0CD,) 1,36o2;08 (m, 4H), 2.8-3.05 (m, 4H), 4.12-4.55
(m, 1H), 7.6-8.25 (m, 6H), 8.34 (s, 1H).
- The sodium 2-naphtha}enesulphinate used above was obtained as

follows: - . _

Z-Naphthalenesulphonyl chloride (15.9 g) was added _
por;ionwise.during 2 hours to a stirred mixture of sodium sulphite (33
g), sodium bicarbonate (11.6-g) and water (66 ml) which had been varmed
to 70°C. The resultant mixture was stirred at 75°C for 1 hour and
stored at ambient temperature'fof 16 hours. The'precipitate vas |
isolated. There vas thus obtained sodium 2-naphthalenesulphinate (31

g)-



] Notes The product gave the follow ng NVWR signals

dIew]SOd%;nlg 1.4-12.7 (m 4H), 2.8-3.0 (m 7H), 3.5-3.7 (m 4H),
8-3.95 (n¥ 22,75 (d, 2H), 7.65 (d, 2H), 7.85 (d, 2H), PCIGBRISOLSS s,

H. b The product gave the follomnng NHR si gnal s

CD[err] SOCD[ err]) 135]_37(m 4H), 2. i% (m 7H), 3.5-3.7 (m 4H),

.88 (m 2H), 6.8 (d,” 2H), 7.5 (m 3H),” g(m 4H), 7.95 (d, 2H), 8.1 (d,

2H). C. The product gave the following NVR signals (CD[err] SOCD[ err]

'+ CDerr] COBRxampI® 76 55-1.8 (m 4H), 2.8-3.05 (m 3H), 3.15 (t, 4H), 3.6

(t, 4H), 3.85 (m 2 (d
2H), 8.15 (d, 2H). bosnk &2 ‘(f‘ghé‘w“c%fé?g‘“( “Zﬁq ﬁ{ “‘h ;?aé‘ﬁf'%rﬁ
used as a stlalfimiridel wiperidine-oisanbonyd @tslorrédq!m reacted vith

98 - 4-(2-ndpht Wb | 4- RYPIERds PRV B 4L0 @

Stl rred sol ut | 0‘51 aGB ?I?EI oﬁc}glekfdei%s &ggvéﬂ (%agarl\:?‘grof orgmp'Iq E)O-G(M) and the
' mixture was P¥FE Xléa’-&‘lriéi‘rbﬂb'ﬁicif@ﬁé@ iy 64F Hiedds The precipitate
‘was i-sol at egR mshedcm%sdtnghl1cwnetpr1mz$5ﬂ751 bm, Shy/ a.9p2.0husroat 5 ned
4 -chl oro- 4- ] pi%%'i"rﬁ‘( NN 36" ta,(38) 8 ks (m, 18), 3.6-4.04 (m, 3m),

f 4.2 (d, 1H), 6.78 (d, 2H), 7.44-7.58 (m, 3H), 7.63-7.74 (m, 3H), 7.75

(d, 1H), 8.12 (s, 2H);

Elemental Analysis Found C, 72.2; H, 6.7; N, 9.7;

CygHygN40S requires C, 72.4; H, 6.8; N, 9.7%.

The 4-(2- naphthylthio)piperidine used as a starting material
vas obtained as follows:- '

A solution of 2-naphthalenethiol (2.34 g) in DMF (10 ml) was
added dropw1se to a stirred mixture of sodium hydride (60% dispersion
in mineral oil, 0.65 g) and DMF (20 ml) which had been cooled to 10°C.
The resultant mixture vas stirred at 0°C for 30 minutes. A solution of
tert-butyl 4-mesyloxypiperidine- -carboxylate (3.9 g) in DMF (40 ml)
vas added dropwise. The mixture was allowed to warm to ambient
temperature. The mixture was partitioned between ethyl acetate and
vater. The organic phase was washed ﬁith_vatet; dried (¥gs0,) and
evaporated. The residue was purified‘by column chromatography using
methylene chloride as eluent. There vas thus obtained tert-butyl
4-(2-naphthylthio)pzperidine-l-carboxylate (0.65 g).

A mixture of the material so obtained and trifluoroacetic
acid was stirred at ambient temperature for 30 minutes. The m1xture
vas diluted 'with ethyl acetate and washed with 2N aqueous sodium
hydroxide solution. The organic solution vas dried (HgSOa) and
evaporated. There was thus obtained 4-(2-naphthylthio)piperidine
(0.32 g); | D |
NMR Spectrum (CD3SQCD3) 1.42 (m, 2H), 1.88 (m, 2H), 2.58 (m, 2H), 2.94
(m, 2H), 3.43 (m, 1H), 7.5 (m, 3H), 7.89 (m, &4H).




Thi onyl chloride (0.85 m) was added dropwi se to a stirred solution of

-chlorg, Bb henyl yl sul phonic acid (1.7 g) in DVF (120 nl) which had been
cool ed t C. The nmixture was stirred at anbient tenBEf/GBIs228Y, 3
hour s. The m xture was poured into water and the resultant precipitate was
i sol ated, dissolved in diethyl ether, 12Fi-ed (MJSH4) and re-isol ated by
evaporatlon of the solvent. There was thus obtained

4' -chl or 1epl7enyl yl sul phonyl chloride (0.7 g) which was used Wi thout
further purrfrca le 42 Usi ng an anal ogous procedure

to that described §§ng§%”§ﬂp gpus procedure to that described in Example 1,
1-[ 1- (4- nynhebyr)pypmpehmﬁew-eafm[gyldlﬂbﬁﬁdeaz:wa-e\e/ased edgh ed with

di benzof f -
1 sul phor e R oS R ATy RPN R T8y azi ne as a gl assy
sol i d i n 27BygxaxymehydiviR (Spaaphthyd sulphenyl) SOADF€4+pyridyldpiferidigm- 4H) ,
2 8 3 1 yikagﬂ'&nyl?pﬁaegaﬁné’%n 4&‘{%13@59 4.0 (m 2H, 6.8 (d, 2H), 7.67 (m

% 15& El emental Anal ysi s Found
c 62. 8 M_&a_ﬂ Ebgs@cméppw 3Pl T (Mol )red - 83-1695 1(m, HHS, 7; N,
%0 ?‘;f) zEwcmlos SH), 3. 49h Im FoHY hxswqumpfzﬂg 4.01 (m, 2H), 6.72 (d,

- et hoxy na Y, ony

(4-pyrid § b %17% ﬁm 595&’( @oﬁﬁ %pﬂ'beﬁéi ; ZN'a%Eous sodi um hydr oxi de
sol ution ﬂeme&aﬂdﬁnaamshmmm gl 25y, 6as; i 0.8 at ambi ent tenperature

f 3 h el d | ved t
197 ) PO B, SO RIEACT BRI T 575 e R fh 390l ved 1 vt

preci pitate was washed with water, dried and triturated under diethyl
ether. There was a3 8akRenyT-u( DB ISUL PHRAGY) Pipbrdzine used as
a starting material was obtained in 49% yield by the reaction of
2-hydroxymethylpiperazine (J. Med. Chem., 1990, 33, 142) and
2-naphthylsulphonyl chloride using an analogous procedure to that
described in Example 2;
NMR Spectrum (CD 450CD,) 1.93 (t, 1H), 2.24 (m, ZH), 2. 68 (m, 2H), 2.93
(m, 1H), 3.6 (m, 2H), 4.67 (t, 1H), 7.76 (m, 3H), 8.07-8.28 (m, 3H),
8.44 (s, 1H).

Example 78 _ :
1,1’-Carbonyldiimidazole (0.208 g) was added to a stirred

solution of N-(6-chloronaphth-2-ylsulphonyl)glycine (0.39 g) in DMF (10
ml) and the mixture was stirred at ambient tempefature for 30 minutes.
1-(4-Pyridyl)piperazine (0.21 g) was added and the mixture was stirred
at ambient temperature for 18 hours. The mixture was partitioned
betwveen ethyl acetate and water. The organic phase was washed with
brine, dried (ngsoa) and evaporated. The residue was recrystallised
from a mixture of hexane, ethyl acetate and methanol. There was thus
obtained 1-[2-(6-chloronaphthalenesulphonamido)acetyl]~4-(4~pyridyl)-
piperazine (0.179 g, 202), m.p. 192-193°C; _

NMR Spectrum (CD SOCD3) 3.15 (m, 2H), 3.3-3.6 (m, oH), 3. 85 {m, ZH),
6.7-7.0 (m, 2H), 7.6 (m, 1H), 7.8-8.0 (m, 2H), 8.1-8.3 (m, 4H), 8.5 (s,
1H);




(4-pyridyl) pi peridin-4-yl carbonyl | - pi perazi ne-2-carboxylic acid (0.082 g),

‘mp. 188-193-C WO 96110022
" PCTI GB95022 B0 96110022 99 NHRPSTEHP(MSES

‘(d, 1H); Elenental Analysis Found C 59. 6;

5.7;
. 0. 75H20 requjfes C 9.8: H 10. 7% Ie 44 Usi ng an
" anal ogous prggaﬁaﬁgLEB-ﬁﬁﬁﬁ Hﬁ@@r?bé& ?h éﬁhEﬁ'lz

(CD3SOCD3 + CD3CCRD) 1.45-1.8 (m 4H) 2.9-3.4 (m 5H), 3.78 (m 1H), 4.1
(m 2H), 4.5 (m 2H, 7.1 (d, 2H), 7.6-7.9g(In 3H), 8.0-8.2 (m 5H), 8.45
H, N, 10.3; C26H28N405S

1- (4-pyridyl ¢ﬂ112 C1Njj0ne-reqaardsoOy | S6CME i, de8yal Lzdated with ethyl

1-(2- naphthylsulphony ) pi per azi ne- 3-car boxyl ate to. glve

' 2- et hoxycar bonyl - 4- (2- napht hyl sul phon 1-11-(4-pyridyl)piperidin-4-
i yl car bonyl | pi per azi né‘ha:.i_!-a(f?gﬂd@syn@cbltxdg K!WR“
E%D3§EDCD3;, és&rﬂn% %errilaﬁéas? o%téﬂied‘%b ,foilo'i:s(m 2H), 2.78 (m IH) g (()F

1)’&59%1’1911 xglye spdeasraim

1H), 6.65 (d, 2H), mT?“{Wlém)"e %éé’s 'PP;) Hﬁa adéeéHl)%a S'éﬂ}‘eé 8'155“%“1

. El errent al Ane-lcm&bsorﬁguﬂd-zcylﬁapﬁonﬁ cﬁld'zidél (0L628.g) , FBidIné\ddehy Rdter es C,

- 62.7, H,

‘with 2-napht ylsg¥p

1- ( 2- napht hg)liys‘{}f’f)ﬂjnoﬂwf{f di%27 LA nind; mgglpg.gg%tg&lgr{&ee&l%glé AN Fhe MEERERSer | al

' was pr epar edwass stitredwst -ambient temperbureg fan lahalhngo‘me pipooeuwas t 0 t hat .

described | tyfet3RliaZedbl chi D RL AL BRE ARIPE: 2158/ B A YRalgaf cact od

Ive e 1- ben
washed with brine, dried (MgSOA) and evaporated he residue was
recrystallised from methanol to give methyl
 N-(6-chloronaphth-2-ylsulphonyl)glycine (0.46 g).
A mixture of the material so obtained, and 2N aqueous sodium
hydroxide solution (3 ml) vas stirred at ambient temperature for 30
minutes. The mixture was partitioned between diethyl ether and water.
The aqueous phase was acidified by the addition of 2N aqueous
hydrochloric acid and extracted with ethyl acetate. The organic phase
vas washed with water and with brine, dried (MgS0,) and evaporated.
There was thus obtained the required starting material (0.39 g) which

wvas used without further purification.

Example 79
A mixture of 1-(4’'-ethoxycarbonylbiphenyl-4-ylsulphonyl)-4-

[1-{4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.08 g), 2N aqueous
sodium hydroxide solution (0.28 ml), vater (2 ml) and methanol (10 ml)
was stirred and heated to reflux for 3 hours. The mixture was poured
into water and extracted with methylene chloride. The aqueous
shspenéion vas filtered. The solid so obtained was resuspended in
vater. 'The mixture vas acidified by the addition of glacial acetic
acid and stirred for 2 hours. The solid was isolated, vashed with
vater and with diethyl ether and dried. There was thus obtained
1-(4’-carboxybiphenyl-4~ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4- .
ylcarbonyl]piperazine (0.035 g);



sul phonyl ) pi per azi ne- 2-car boxyl ate in 93% yi etd. 1- Chl or oet hyl
chlorofornatzmél 5 mM) was added to a solution of ethyl
1- benzyW2I6M&2 nht hyl sul phonyl ) pi per azi ne- 2- car boxyl at e POT/GEBOYI2285,
1, 2-dichl oroethane (50 m) and the mixture was stirred and heated to refl ux
for 48 hours. The m xture was evaporatzd-and the residue was triturated
under hexane. Methanol (50 nl) was added to the resultant gum and the

m xture t.anr ux 4f,ge h Xtupe p ed and
the resi Iﬁe-%%@—*%m {(Bp;Fcps foBicy 1184 Ign’e M b Saratnf PR 200, 2
organi ¢ s -RAds(Wr ﬂ@bl- @I\@SCM:) #hd é\)%?pdf-atléﬂ: 4 PRe(redibud -Qbddpurifi ed

by col ummpghroraL paeaRRy 64 rmogn{f_{em, ngly polar m xtures of nethyl ene
chloride and methanol "as el uent here was thus obtained ethyl

~1-(2-napht hyl sul phonyl ) pi per azi ne- 3-carboxyl ate as a gum WO 96/ 10022

PCT/ GB95/Exalifile 80 - 100 - (1 55 g) NHR
S t 13 1H),
4p(23C(cr1tJm2(H) 7.7 %?n%“é\ttﬂ“%k?ogég ‘a‘iﬁ ("g}"%ém(’ﬂ"f’sfo‘grg sg‘@? le 45 (m 1%
Usi ng an saﬁmrtsgomsoQOSMUhﬂimdetMZ dfspers nadin miEeradpbbl,10.083 g) _

1- (4-pyr Ii@lybm @grm' (1 cHPRad B8 eeed %Gou& Qflse(@aﬂ@pémwﬁ}&ﬁ%ey%emed

pi peridine-3-car l1c acl gi ve 2- napht h
pi peri di #d- ‘}AI]-@H?‘!)GHW?UMW @WH}?’FU)FF'}‘%’&EPE& |°ﬁ8ra§§’ 'ai'?"é'aﬁn i |4 SHULIOR| d;
NKR Spectofurn ( (sqa@ﬁ@gsaptﬁh%ylszfpheﬁyl)&ﬂ)-gl-?(@ Hfri/agli e2idin-4- 6 (m 1H),
‘;’H)S 3. 75y€lglrboH}1]piperaéme &J—Dl-l-gkl EHP%S( rgll) vas a ded n}l t?)e mlxture (s,
1-(2- naplwahyéts.mk'@thamﬁlI)qutperuodilm?-CchaBloomwutesacITHeuﬁaduﬁswas doaléd ng
mat eri al ﬂ@aéhHIQL@JﬂéﬁgefﬁiugglJngmfﬁrtltioned between methylene chloride and

vater. The organic phase was shaken with a slight excess of 2M aqueous

sodium hydroxide. The resultant precipitate was isolated and dried.

There was thus obtained 1-(6-hydroxynaphth-2-ylsulphonyl)-4-[1-(4-

pyridyl)piperidin-4-ylcarbonyl]piperazine sodium salt (0.052 g);

NMR Spectrum (CD4S0CD,, 100°C) 1.5-1.73 (m, 4H), 2.72-3.23 (m, 7H),

3.55 (t, 4H), 3.68-3.88 (m, 2H), 6.72 (m, 2H), 6.8 (m, 1H), 6.96 (m,

1H), 7.45 (m, 2H), 7.69 (m, 1H), 7.99 (m, 1H), 8.11 (m, 2H);

Elemental Analysis Found C 53.8; H, 5.6; N, 10.0;

°25ﬂ27“4°45 3H20 Na requires C, 53.9; H, 5.9; N, 10,11.

Example 81
Using an analogous procedure to that described in Example 1,

1-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with methyl
2-{1-(2-naphthylsulphonyl)piperazin-2-yljacetate to give
2-methoxycarbonylmethyl-1-(2-naphthylsulphonyl)-4-[1-(4-pyridyl)-
piperidin-4-ylcarbonyl]piperazine in 90% yield as a glass;
NMR_Spectrum (cn3scicn_3 + CD4C0,D, 100°C) 1.6-1.85 (m, 4H), 2.4-2.65 (m,
2H), 2.85-3.35 (m, 6H), 3.55 (s, 3H), 3.78 (m, 1H), 3.9-4.1 (m, 4H),
6.45 (m, 1H), 6.95 (d, 2H), 7.68 (m, 2H), 7.8 (m, 1H), 7.95-8.15 (m,
5H), 8.45 (d, 1H);

Elemental Analysis Found C, 61.7; H, 6.3; N, 10.3;

C28H32N4053 0.5H,0 requires C, 61.65; H, 6.05; N, 10.3%.

2



Usi ng an anal ogous procedure to that described in Exanple 2, ethyl

pi peri di ne- 3-car boxyl ate was reacted with 2-napht hyl sul phonyl chloride to
~give et hyl WO 102 ht hyl sul phonyl ) pi peri di ne- 3- car boxyl at e iPCHEBISN2285.

"A mixture of the material so obtained (1.33 g), potassium hydroxide (0.43
g) and ethanol (17 m) was stirred and hegated to 801C for 4 hours. The

m xture was evaporated. The resi due wa$s % sol ved in water (5 nl) and the
solution was acidified by the addition of 2N aqueous hydrochloric acid. The
_resul tant precipit at Thevmethydob af1eq2-naphbied suil phonyd) ptpezazind iyl acdtatiec Was

th bt 2- | d (0.81
N Spect r e rEATeRCRY tivg, B BIGEY AP hBEL RS FpfRY ) © 06LE H O 0
2.5 (m 2H), 3.58 (nisidi)an 2nzlogons Bepedsrelso (nfhatstlgscrgb;%i(:cﬁxamﬂe 2,

1 gggg: g ifGE)r?gth t1 2 at-%Dh@mseﬁdggho?-%%Hﬁ%dw echéh.! B5d. BePiE ?ed19'95
reaction soltd %ﬁh wag _yeacted |"&§P)2p‘|“ﬁ@?qhﬂgﬁ§4’g°6&} E@id@hF‘brﬁiHﬁz "!ﬁ&gﬂ eact ed
‘with 1-(2- naptw-fbxéhafmykz :ﬁpamsamﬁayn)q:iq:eriémonmqebamesﬂ tgonyﬁlue
-1- (2-napht hyl met hyl edmateriaim %‘?‘%&5 érla)s Oed ek Y—c%%po%txyi

piperazine in 18% yi®h
PCT/ GB95/ 022Bkoroformate using an analogous procedure to- tha¥ldescribddRiSpehe r um

5 gcg[Sezr] Sm@&%ﬁd] )J#:*?grﬂ' o@ﬁé@pgé@op dgf %%fﬁpgé gﬁ%hi%g)%s %93%4% 7 9
i (d, 2H), 8. ¥h¢prepapatiog @ﬁmmreninmmysi#smmre vaz) thus ebtsined methyd 5.

- [err]0.8H eEIiQ(Q%ﬁh’tﬁ?l&lpl?&lyi)pﬂerﬁzf -2%1]]a%e§%e in 87% yield;

: NMR Spectrum (CD SOCD ) 2.55-2.7 (m, 2H), 2.9 (m, 1H), 3.05-3.45 (m,

4H), 3.55 (s, 3H), 3. 9 (m, 1H), 4.6 (m, 1H), 7.65-7.9 (m, 3H), 8.12 (m,

3H), 8.55 (d, 1H), 9. 3 (t, 2H).

Example 82 _ _
Using an analogous procedure to that described in Example 1,

1-(4-pyridyl)piperidine-4-carbonyl chloride was reacted with ethyl
1-(6-bromonaphth-2-ylsu1phony1)piperazinef3-carbokylate to give
4-(6-bromonaphth-z4ylsulphonyl)-Z-ethoxycarbonyl-l-[1-(4-pyridy1)-
piperidin-4-ylcarbonyi]piperazine in 42% yield, m.p. 117-121°C;

NMR Spectrum (CD,5S0CD,, 100°C) 1.2 (t, 3H), 1.5-1.8 (m, 4H), 2.55 (m,
14), 2.7-3.05 (m, 5H), 3.65-3.85 (m, 3H), 4.05-4.25 (m, 4H), 5.08 (m,
H), 6.7 (d, 2H), 7.77 (m, 2H), 8.1 (m, 4H), 8.3 (d, 1H), 8.45 (4, IH).
Elemental Analysis Found C, 54.2; H, 5.2; N, 9.0;

BIN,0,S requires C, 54.6; H, S5.1; N, 9.1%.

Caglizg

' The ethyl 1-(6- btomaizaphth 2-ylsulphonyl)piperazine-3-
carboxylate used as a starting material was obtained in 71X% yield from
ethyl 1- benzylpiperazine-z-carboxylate and 6- bromonaphth -2-ylsulphonyl
chloride using analogous procedures to those described in the portion
of Exam'ple 44 which is concerned with the preparation of sfarting

materials.



The 1-(2-napht hyl nethyl)-2-oxopi perazine trifluoroacetate salt used as a
startin at eri al was obtained as foll ows: - D - -

pyr ocar ggﬁ}tséﬁttz? 75 g) was added portionvise to a sti rregﬁéﬁ’%}@“

2- oxopi perazi ne (3.23 g), potassium carbonate (4.46 g), tert-butanol (15

m) and water (15 m ). The m xture wad3btd{rred at anbient tenperature for
2 hours. The m xture was extracted with ethyl acetate. The organic phase

was dri e%@pora_t ed: The residue was recrystallised from ethyl
acet ate. S thus obtained " 4-tert-butoxycar boné]@- 2- oOxXopi per azi ne

(5.31 g), mp. 15¥simpoperanpdpgous procedure $govhat Asasribed dsBxampleéisi on in

ni ner al 04-1(6-Qro%ﬂﬁaﬁth\ﬂﬁfylsﬁﬂﬂﬁﬁyppfzth%B%é@rﬂo%yﬂ-ﬂ[mﬁ?{?%&;‘l ah ?fc o had

4-tert-butoxycarbonyl -2- ° gxopi perazi ne ..b nd DI

been coollb‘@eg%ﬂa@rg? ]]°€Fb°"7ﬁépfﬁeff‘%ﬂrq§ Kﬁ%(hé’fi?‘?]g)éaga‘? BHR tenperature for
1.5 hggrza-éA-anu_ hém_t;amiylgumﬁ?mwﬁt&ﬁtbthqlle(le-p@r@iw;r)éﬁerh&im (3 )
was added .dr opwi.se. e, m xt was .al | owe t 0 _anbi ent tenperature
hnd vas SEPRRyIatperafing K Vo5 MR a0 4 0 °51e- 38 TobemBiiesdt e

met hyl endMBhSadtdum (SAgSAMerl00°Thd .6r hehi(v, pillds e2 Mids (mir itBY, @MyS@,err]) and
evapor at lnd wa upd fi col-ut 0 using a 3:2
m xltoure 0 "h%‘%ﬁééﬁg” mﬂliajgeg%’t e}ﬁg's%Isugh#mT?g)éﬁggg{ﬁggx%bt ai ged

4-tert - bl-dRychr BBhy (713 (s ndibht Byd-Selhyim, - s)ox8p3 dds aidne8 s (dy Jliy (0. 41
(Z:j)1 5 ) %F??MM Pl%fmt_! g F%Btﬁrh l4.89 m?ba'wgd, tr In‘fal uo; oa;:et ic a;:i d

. n e ori de wag stirred at. anbien enperat ure
for 18 h 27 &éssego.slga%?q'%égga%dgg'%?ﬁdﬁt hl'e7ﬁ1b§’taré¥'\/\/as evaporg}t)ed.

There was thus obtained 1-(2-naphthylnmethyl)-2- oxopiperazi ne

trifl uoro;%%ﬁ#%teg?salt (0.4 g) which was used without further purification;
NVR Spect err]SOCDO{err]) 3.4-3.5 (m 4H), 3.9 (s, 2H), 4.8 (s, 2H),
7.4-7.6 (m 3H), Usimggaw anajogpMy. procedungDrocyhpgodescribed in Example 20,

PCﬂV(3595/41¥3fﬁiomonaphth-Z-ylsulphonyl)-2-carboxy—1—[1-(4-pyridy1)piperidin-4—
ylcarbonyl]piperazine was reacted with morpholine to give
4-(6-bromonaphth-2-ylsulphonyl)-2-morpholinocarbonyl-1-[1-(4-pyridyl)-
piperidin-4-ylcarbonyl]piperazine in 60% yield, m.p. 235-237°C;

NMR Spectrum (CD550CD;, 100°C) 1.5-1.8 (m, 4H), 2.7-3.05 (m, 5H), 3.4
(m, 4H), 3.5-3.6 (m, 4H), 3.67 (m, 1H), 3.75-3.9 (m, 4H), 3.98 (m, 1H), -
5.2 (m, 1H), 6.65-6.8 (m, 2H), 7.75 (m, 2H), 8.1 (m, 4H), 8.3 (d, 1H),
8.45 (d, 1lH); . '

Elemental Analysis Found C, 53.7; H, 5.2; N, 10.2;

C30H34BrNSOSS-H20 requires C, 53,5;-H, 5.35; N, 10.4%.

Example 85 o _

A mixture of 1-(6-chloronaphth-2-ylsulphonyl)-é4-{1-(4,6~
dichloro-1,3,5-triazin-2-yl)piperidin-4-ylcarbonyl]piperazine (0.891
g), magnesium oxide (0.5 g), 10% palladium-on-carbon catalyst (0.2 g)
and DMF. (15 ml) was stirred under an atmosphere of hydrogen gas until
'uptake of hydrogen ceased. The mixture was filtered and the filtrate
vas partitioned between ethyl acetate and water. The organic phase was
dried (HgSO4) and evaporated. There was thus obtained
1-(2-naphthylsulphonyl)-4-{1~(1,3,5-triazin-2-yl)piperidin-4-
ylcarbonyl]piperazine (0.36 g);



2-[ 2- (2- napOP4ft

- 102 - Exanpl e 47 . Using an anal ogous procedure to that
described in Exagﬁle 20,
2sul phonami do) acet ani do] - 3-[ 1- (4- pyri dyl ) pPEEGRIFAR2ES

"yl car bonyl anmi nol propi onic acid was reacted with 4-nethyl piperidine to give

N-{1- (4- et hyl pi peridin-1-yl carbonyl)-2-[45(4-pyridyl)piperidin-4-

?ylcarbonylan1no]ethyl} 2 (2 naphthalenesu phonan1do)acetan1de in 22%yield.
- Exanpl e 48 an analo?ous procedur e to t hat descrlbed in

'Exanpl e 20, NMR Spectrum (CD SOCD ) 1

(m, 4H), 2.8-3.1 (m, 7H), 3.5-3.7 (m,

2-[2-(2- napmmal I ) p(rmqnam dw)aaebam,dgi!) 3-8l 1-4.4- py/ i3gy} )muperd,dimy,4-
tyl car bonyl arq ﬁg gsrbghonl c acid was reacted with norpholine to give

“N-{1- nor phol

-2 [ 1- (4- pyridyl) pi peri di n-4-yl car bonyl am nol -

“et hyl }-2-(2-napht hal enesul phonam do) acetam de in 36% vyield. Exanmpl-e 49
“Using an an%?%gggiggrocedure to that described in Exanple 1,
c1-(4-pyridyl | ne-4-carbonyl chloride was reacted mnth

- 1- ( 2- napht hyl sul phony4$3ng1ani-agakogavs npracedyte, so 1thaz- degenibsd dal Wn% )56,

D 4-[1- (4- pyridyhd dRi-REEh D= bmek p%widlmé visdréwc@Banachn 42% yl el d m p.

(I 6H. 5. B (Tgioppaankheds et iphonyl-ts g tparidshylcabbayippirarmpioe, oo

(m. 1H), 4. Ahe(reactidn mixtire( tas Lidhcentribed b év‘mpoﬁéﬁion8tol5n8 h’-hl(fﬁbf Sy,

Tore! 8 2] op TSk el YD nfi et candtafee’ Bhe bhedipregsy,

* 1- (2- napht hydlhicill floomed Wwa$ MaMpamwsmhadiaMaetthengamhﬂeiedal These

‘(’gt gg“g;’ as MSobrained 4-|1- ((zgaﬁ &J%'Ré’c gggﬁiﬂé‘@iﬁ-hy*rf)wigbg%q\ih ghloride ¢

in rretyenec a st ution of

1, 4- di azepaﬂécethon@nmlsém%ﬁmowh%ﬁ aémaevmpimerg)ﬁvﬁ iRedty vaeld,

échlorlde (5. pl )210bpcdvchad been cooled to 5[err]C The mxture was stirred

NHR Spectrum (CD,SOCD,) 1.2-1.6 (m, 4H), 2.0 (s, 3H), 2.8 (m, 3H),
2.9-3.1 (m, 4H), 3.5-3.7 (m, 4H), 4.2 (m, 2H), 5.82 (s, 2H), 5.86 (s,
1), 7.7 (m, 1H), 7.8 (m, 1H), 8.2 (d, 1H), a.zs (s, 1H), 8.3 (d, 1H),
8.5 (s, 1H);

Elemental Analysis Found C, 56.3; H, 5.5; N, 15.3;

Cy5HygCINGO,S 0.4H,0 requires C, 55.9; H, 5.6; N, 15.7%.

Example 87
Using an analogous procedure to that described in Example 56,

4-chloropyrimidine was reacted with methyl 4-(6-chloronaphth-2-
ylsulphonyl)-1-(4-piperidinylcarbonyl)piperazine-2-carboxylate and the
reaction product was purified by column chromatography using
increasingly holar mixtures of methylene chloride and methanol to give
4-(6~chloronaphth-2-ylsulphonyl)~2-methoxycarbonyl-1-{1-(4-pyridyl)-
piperidin-4-ylcarbonyl]piperazine in 77% yield;

NMR Spectrum 1.6-2.0 (m, 4H), 2.5 (m, 2H), 2.8 (m, 1H), 3.0 (m, 1H),
3.6-3.9 (m, 6H), 4.25-4.45 (m, 3H), 5.35 (m, 1H), 6.5 (d, 1H), 7.6 (m,
1H), 7.75 (m, 1H), 7.95 (m, 3H), 8.2 (d, 1H), 8.35 (s, 1H), 8.6 (s,
1H);

Elemental Analysis Found C, 54.5; H, 5.2; N, 11.8;

C25H28C1N5058 0. 2CH2C12 requires C, 54.7; H, 4.9; N,_lZ.?Z.




at anbient tenperature for 2 hours. The m xture was partitioned between

ethyl acetate and 2N aqueous hydrochloric acid. The aqueous | ayer was
basi fi ed¥OINMR3 by the addition of 10N aqueous sodi um Y8289022
PCT/ GB95/ 02285 - 103 - hydr oxi de

solution and extracted with ethyl acefgge. The organic phase was washed
with water, dried (MgSO err]) and evaporated to give the required starting

material in 96%yjeld; . NMR Specirum rr.] S err]) ,1.6-1.75 (m 2H),
2.6-2.8 (m 4H)0 e, mige %*Wl(ﬁ](s'& °r°7alé’cg['§'%w9§%‘yig‘loié'3 (m 3H), 8.5
(s, 1H). pipeﬁcﬁnplﬂrﬁﬁnyl)piperazine-A-ﬂantouy]Eauaf uéet( 4spy/rstaytingi per azi ne

(0.136 Q) %l{ IO
4-(2- naphaﬁfl saﬁ"l ony? n%de#)g?:&#e"f car boxyl at e (0.2 g) and DVF (2 M) was

stirred and heat eﬁhrlzmlw{lemqomam (845 1gduvas added dryppuisectovasstiowedd. t o
ambi ent tnﬁﬁﬁ‘?xfé%ﬂréi:h?i‘dp&%{-id:hbo%ﬁr Eé‘ (7ebf‘§),a€ﬁtei‘ﬁﬁaﬂn9ﬂ'e WaLes - The

organi ¢ phase was waShe brine and evapor at ed.

The resi ddd Wk mpehyilepe shiorids uﬁﬂﬁ’“il:lﬂhéf'%t édyte 56, 1 Thext ure of

met hyl enaigblre wele s&mﬂréaehhmhen@&e@maﬁre fIbelaDhbufsQ OfiednDthrwas
trlturated und r diet Thef was .,

1-(2-n ap NeR ag: wagkﬁ/etxeert Etl('x&l Wl nd Zguaqueous hy%tochloric acid.
pi perazi Thé- ngaaubmhyké pnapewa;hed\eti(tﬁ m@rga,nd?ﬂ@h barigem, amdzmgsa r)] C NVR

Spect rum E’m‘%&&l‘&%q efhi? es%.dg% ng%b%éé_&% %g&%?ﬁng@%m na SI S Found
C 61. 4 aﬂiuetalsosowummydron@M M30 335 é@fiﬁdr esi'*@ migtuze was STiFTes] 15,006
Thed2 4, Qet fmtii?fxﬁr&ﬂbtgﬂt:uré &%Sng%g%lrge;fwm hals PédnRéhfidted }ycar boxyl ate
24, 5 Tr FEAPGSHLAPE IR SPUDR HRScPRT LB RECRASUFEhEh S5hFE a0 o
stirred maxémr eThd afuécuisnpidienyas aepdifiyl)yw pHB a3 the addition of
concentrated hydrochloric acid and the mixture was extracted with ethyl
acetate. The organic extract was washed with water, dried (HgSO4) and
evaporated to give 1- benzyloxycarbonylpiperidine-4-carboxylic acid
(10.1 g).
Oxalyl chloride (0.429 ml) and DMF (1 drop) were added to a
stirred solution of 1-benzyloxycarbonylpiperidine-4-carboxylic acid
(0.622 g) in methylene chloride (20 ml). The mixture was stirred at
ambient temperature for 2 hours and then evaporated. The residue was
dissolved in methylene chloride (10 ml) and added dropwise to a stirred
mixture of methyl 4-(6-chloronaphth-2-ylsulphonyl)piperazine-3-
-carboxylate (0.93 g), triethylamine (0.7 ml) and methylene chloride
(10 ml) which had been cooled to 0°C. The mixture was stirred at
ambient temperature for 2 hours. The mixture was partitioned between
ethyl acetate and 2N aqueous hydrochloric acid. The organic phase was
washed with a saturated aqueous sodium bicarbonate solution, with water
and.wvith brine, dried (Mgso,) and evaporated. The residue was purified
by column chromatography using increasingly polar mixtures of hexane
and ethyl acetate as eluent. There was thus obtained methyl |
1-(1-benzyloxycarbonylpiperidin-4-ylcarbonyl)-4-(6- chloronaphth-z-
ylsulphonyl)piperazine-2-carboxylate (1.21 g);




hydrochl oride salt (0.63 g), triethylanm ne (0.41-g) and nethylene chloride
(10 m). ' re was stirred at anbient tenperature for % The
m xture was §3ﬂ®%¥oned bet ween et hyl acetate and 2N aqueougc%( EF%&M
acid. The organic phase was washed with water and wth brine, dried
(MgSq err]) and evaporated. The residueasas purified by colum

~chromat ography using a 1:1 m xture of hexane and net hylene chloride as

96110022 SHY, 7.6 (m, 1
TR (e (%

NR Spect r ol Gt TS, 4R, 25347ty B0 £y I By s 80, 0)
(m  4H), 7(®, &), 145 Bn’OBHlm‘* lﬂ)(m,8uﬂ o( 1 At , 219).,45. ;d-t 1MW), 7.2- 7.N\D

.75 (m, 7.75-8.0 (m, .3H), 8§T(CBHp/ 02285
at yl sumphonyl ) pi %)%ram ne %Tdsr ochl’ori de

salt used as a stark PR¥EUFRt f |aaP°’«'/Fd»§“o athck) 95 she patsrial so obtained A

" sol ution of agd Raphédraksed| Rheeydn 65 Hyaksien( Bromidg) gds in EaBYAR RBetild QEidle

20 ni d d
7t ort but o) 84S oYty BEL AR 3¢ BbTent, Femeratitg ot 20, miasses. Dethyd

- met hyl ene céthmri (00 WD) ndas. Mﬂaﬂhaﬁmihbeﬂxmmlwﬁd stirzed ivgetmishy. The

m xture Was éc:L 'gaq:eaﬁrﬁé 1t581 &Js@a&%tﬁ Eﬁ% 1 et}g? mdxalai Wa@teoﬁ

partiti oned en e acetafe an aqueou rec acl The

~organi ¢ pha%as \mgs Mil'yhmid/\ﬁﬂﬁthmaﬂe(rﬁ-ahkbl\nhﬂhtbrﬂfﬁelsuélphmlI'MJ$€$ err]) and

evapor at ed. rdan
napht hyl sul g\p&??ﬁﬁnﬂ@gﬁ%@ﬁ %ﬁ;ﬂg@haﬁg% ?-éatr%%?m% %eﬁ.“%%&éﬁgf er r“fC

A portion (¥rexBeg)pughificatimdterial so obt ai ned as suspended in ethyl
acetate (20 nl) and Thbenenshyl ur-Qsvﬁﬂoem{pﬂdmzxyaaulphenjan)tphperalﬂﬂé-cagen

- chl d h t f t
ovapor at ed. CaREPAAR LHE gbS, Py ek aFeartbotana bt iRy P TS
~ hydr ochl ori et methyl (6b&izydpiperhbiteSgecinborylate ¢prep8ORDinradalogous- 3. 3 (m

| ?ls_l) ' 1|7-|j 7- 7. Bani B T.%"Q:he %nlré&von&mg. etl%'lli’s@erz wﬁmh %.'ED des%rfbéds inlH), 9.2-9.4

Helv. Chim. Acta, 1962, 45, 2383) and 6-chloronaphth-2-ylsulphonyl
chloride using an_élogous procedures to those described in the portion
of Example 44 which is concerned with the preparation of starting
materials.

Example 88 _ : .
A mixture of 4-(6-chloronaphth-2-ylsulphonyl)-2-methoxy-

carbonyl-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine (0.362 g),
1IN aqueous sodium hydroxide solution (1.3 ml) and methanol (5 ml) was
stirred and heated to reflux for 30 minutes. The mixture was acidified
by the addition of 2N aqueous hydrochloric acid (2 ml) and evaporated.
The residue was dried to give 2-carboxy-4-(6-chloronaphth-2~_
ylsulphonyl)-1-[1-(4-pyridyl)piperidin-4-ylcarbonyl]piperazine

(0.41 8); '

NMR Spectrum (CD SOCD3) 1.4-1.9 (m, 4H), 2.1-2.5 (m, IH), 3.0-3.75 (m,
8H), 4.0-4.3 (m, 2H), 5.12 (m, 1H), 7.2 (m, 1H), 7.7 (m, 1H), 7.85 (m,
1H), 8.1-8.3 (m, 4H), 8.55 (s, 1H), 8.75 (s, 1lH);

Elemental Analysis Found C, 41.0; H, 4. 2 N, 9.4;

058 2NaCl 2H20 HCl requires C, 40.9; H, 4. 3 N, 9. 61

CysHy6CLNG



Exanpl e 51 Usi ng an anal ogous procedure to that described in
Exanpl e 4-pyridyl) pi peridi ne-4-carbonyl chloride was reacted with
(2RS, SSd%hfmgﬁﬁ?nethyl 1- ( 2- napht hyl sul phonyl ) pi per azi ne RJ8/02285

(2RS, 58R) - 2, 5- di net hyl - 1- (2- napht hyl sul phonyl') - 4-[1- (4- pyri dyl ) -

- pi peridin-4-ylcarbonyl ] pi perazine in }3%yield; NVR Spectrum (CDC [err])
0.85-1.03 (m 3H), 1.1-1.4 (m 2H), 1.55-2.1 (m 4H), 2.65 (m 1H), 2.90
(m 2H), 3.18 (m 1H), 3.58 (m 2H), 3.89 (m 2H), 4.25 (m 2H), 6.62 (d,
oH), 7.7 Examp2es89 7 95 (m 3H), 8.25 (d, 2H), 8.39 (s, 1H); Elemental
?gagysh S gognd C, ASsgomtidﬂ 8. @)-Mctﬁo%s:{yews]ﬁ(ah&gi[ ehldiehbefo.hargquires C
(2RS, SSR)mngt}&ilﬁﬂ? fﬁﬁ‘lmiid(ez(%d'ﬂ'ﬁtm afidesh 503 SELERE% SPFRENGER °fs a starting
mat eri al 4w~ Okﬂparrﬂyi)pIpdi@Qﬁqueytbdmyomyiqani&nnblc01h@n g) in methylene

2RS, 5SR hh P _
'ginal ogou)s‘:th g%:%dg? tﬂg{e a‘gie%ﬁré 25 S’H&EQ& f},x:l %@QQWJ@%&F US' ng an
PCT/ GB95/ @2 heuxs. The resulting solid vas isolated and vashedsrith mqghumee 52
Usi ng an angkamqusThy QE%E%JsOpBFﬁied%FEbi\% bﬁkoﬁéé&@a’ih using a

1-( 4- | di b hi t
3 ot hyl - 104 APE5FR [R5 SeATaN GRR P Lo i oot BEVARGH &5 8. ARt | There stas
) i R S e
2. 45y2 7 %‘? %esi‘guh‘t"%lgo‘i%([’ @(ng(rﬂl’l 9 g‘%ﬁl(m 3H), 4 06 (d, 1H),
11 52 (m Wl(@ 3SQ0E),, 1006CY 37@3((m, @H),, 386 GﬂBlﬁB,(m8 E(H),ZPEZ)%?I%SO(A&
H) : t .23 . t

P N e e g SR ek

0. 1§H[ er rJ O requires
3- et hyl 62 naphthylsulphonyl)plpera2|ne used as a

Elemental Analysis Found C, 59.0; H, 4.9; N, 11.3;

C24H23C1N403S O.ZSHZO requires C, 59.1; H, 4.9; N, 11.5%.

The 4-[4-(4-pyridyl)piperazin-l-ylcarbonyl]aniline used as a
starting material was obtained as follows:- .

4-Nitrobenzoyl chloride (4.64 g) was added to a stirred
suspension of 1-(4-pyridyl)piperazine (4.08 g), triethylamine (3.48 ml)
and DMF (50 ml) which had been cooled to 4°C. The mixture was
stirredat 4°C for 1 hour and at ambient temperature for 16 hours. The
mixture was partitioned between methylene chloride and water. The
organic phase wvas washed with brine, dried (HgSD4) and evaporated. The
residue was purified by column chromatography using a 10:1 mixture of
methylene chloride and methanol as eluent. There was thus obtained
4-{4-(4-pyridyl)piperazin-1-ylcarbonyl]nitrobenzene (5.09 g), m.p.
158-160°C.

A mixture of a portion (3.74 g) of the material so obtained,
10%-palladium-on-carbon catalyst (0.3 g), 1N aqueous hydrochloric acid
(24 ml) and methanol (75 ml) was stirred under an atmosphere of
hydrogen gas until uptake of hydrogen ceased. The mixture was filtered
and the filtrate was evaporated. The residue was:dissolved in water
(25 ml) and the solution was basified to pH10 by the addition of IN
aqueous sodium hydroxide solution. The resultant precipitate was
isolated, wéshed with water and dried. There was thus obtained .
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starting material was obtained in quantitative yield by the reaction of
2- et hyl pi perazi ne and 2-napht hyl sul phonyl chl ori de usi ng an anal ogous
procedure tWOPKA2escri bed in Exanple 2. Exanpl e 53 PCT/GBISAE2B5 g an
~anal ogous procedure to that described in Exanple 2,
; 3-met hyl -1-[1- (4-pyridyl)pi peridin-4- ylcggponyl]plpera2|ne was reacted
i Wi th 2-napht hyl sul phonyl chloride. The reaction m xture was evaporated and
‘the residue was partitioned between ethyl acetate and 2N agueous
. hydrochl ori d-4é1 d-PYHdydipinegazinnleyleagdorediani daet (2 49418) bp-phe addi ti on
- of 10N aququs-anﬁcun1hydrOX|de_solutlon and extracted with ethyl acet at e.
. The organi c phase was dried (MgSO err]) and evaporated. There was thus
: obt ai ned 2-nethy|-1-(2-naphthy|su|phonyl)-4-[1-(4-
pyridyl) pi p&xaspYe 90yl car bonyl ] pi perazine in 96%yield; NVR Spectrum
(COerr]SCCherr], & 7
(m 6H), 6.7 (d, 2H" g %%%"3?“; %ﬁ%}‘:"%‘ oFR e ‘?“%Eiﬁédné %Da“?’se 3?

El enent al Adal §<lisspyridyd) ;3pesazin-1yloarbonyy] anfiline vaseredctadsyftar ] O

. requires C, 463 TN T
" 3-net hyl - 1- [41 (%"’85&. F g!pé%‘?ic!ﬁﬁ/hylf %%1; g, t ]g:i;é“?! : 42|(ﬁ Xjrs?eﬁl as a
“starting maPdPeERZifnky Ta%rdl°ﬂ)§1€l]ﬂhﬁn8@%”yr'é‘l°&°b t{lﬁgenyrlghgq].pbﬁn@qxde

- 1-(4- pyri dy hy@idealoslidecs£tc an bayxy {rigld, onigle 2ango58¢ et hyl pi per azi ne usi ng
?Qog?a' gg“@;@ﬁ%@%&e(éﬂ) stoch.fi‘t geic{nl,bfg), Y.73 (m, 4W), 7.18 (m, 4H), 7.39

,- (m, 2H), 7.69 (s, :.n), 7.9 (s, 4H), 8.27 (d, 2H);

Elemental Analysis Found C, 54.0; H, 4.4; N, 9.0;

CZSHZSBrN4O3S'HCl O.SHZO‘requires C, 54.0; H, 4.4; N, 9.0%.

Example 91
Using an analogous procedure to that described in Example 20,

- 4=(6-bromonaphth~2-ylsulphonyl)-2-carboxy-1-{1-(4-pyridyl)piperidin-é~
ylcarbonyl]piperaziné was reacted with glycine methyl ester to give
4-(6-bromonaphth~2-ylsulphonyl)-2-[N-(methoxycarbonylmethyl)carbamoyl]-
1-[1-(4-pyridyl)piperidin-é-ylcarbonyl]piperazine in 76% yield as a
glass; :

NMR Spectrum (CD3SOCD3, 100°C) 1.55-1.8 (m, 4H), 2.55- 3 1 (m, 6H), 3.4

(m, 1H), 3.65 (s, 3H), 3.7-3.95 (m, 4H), 4.15 (m, 2H), 4.95 (m, 1H),

6.75 (d, 2H), 7.7-7.9 (m, 3H), 8.05-8.15 (m, 4H), 8.3 (d, 1H), 8.4 (d,

IH), -

Elemental Analysis Found C, 51.9; H, 5.0; N, 10. 2

BrN 065 0.75H20 requires C, 51.9; H, 5.0; N, 10.4%.

CagH358Ns

ample 92 _
' Using an analogous procedure to that disclosed in Example 2,

1-(4-piperidinylcarbonyl)-4-(4-pyridyl)piperazine was reacted with

_ 6-bromonaphth-2-yl§ulphonyl chloride to give 1-[1-(6-bromonaphth-2-
ylsulphonyl)piperidin-4-ylcarbonyl]-4-(4-pyridyl)piperazine in 20%
yield, m.p. 229-230°C; : : -
NMR Spectrum (CD,SOCD,) 1. 6 (m, 4H), 2.3-2.7 (m, 3H), 3.5-3.8 (m, 10H),
6.8 (d, 2H), 7.8 (d, 2H), 8.2 (t, 4H), 8.4 (d, 1H), 8. 5 (d, 1H).




Exanpl e 54 Usi ng an anal ogous procedure to that described in
Exanple 1, 1-(4-pyridyl)piperidine-4-carbonyl.chloride was reacted wth
1-[(E)- 4WQM/UP&tyryI sul phonyl | - 3- net hyl pi per azi ne.  The RCIAERISOA28S] xt ur e
was evaporated and the residue was partitioned between ethyl acetate and 2N
aqueous hydrochloric acid. The aqueous éayer was basified to pH14 by the
addi tion of |ON aqueous sodium hydroxﬁ& Solution and extracted with ethyl
acetate. The organic phase was dried (MgSOJ err]) and evaporated. The

residue was purifiThd by 4epiperididyloartongl pi#ay 4+mirddyl )pd pexeziing luged alsar
t t. Th t hi bt- d
0% S0l S B BAMES g There ves s ootel e

1- (4- pyri dyI ) pi. p@rirM usmlcs\;mbynﬁﬁ 108109z Bhevasnaddes, §9 @ @tingeR Spectrum

|(_:|)D[ egrlzzﬁ;ﬂm&@%rdﬁ P;Ml@iﬁé-mcirb%&yifh astll . (31gf5 So8idnMcatdhate- (Z 48 3. 05 (m

( H)
(m 18}, la’ wefan @ﬂ)rﬂham Yader 10# "L it(fu hameenmel?dmﬂ]ém
5 (d, ﬂré mlﬁﬁﬁeﬁisﬂst&ﬁ’:ﬁdy& Sanlﬁﬁ)etﬂﬁ tQmp&Ztﬁre Hor 6182 holts. 10THe, [err]
Et OAc 0 6’&6” Ore res The

(6 a- PR E T ERE SR by SeaBindir sd: ot whBLE she arigtmnt g

mat eri al welimebard aesjauumaeﬁp/csyd:hindbbgultpheter satutiion wds 2ddest hy|hxipgr azi ne
d (E)-4gghl I I d t

That - descrThed roh Lo B2 3! S0 Rplcig UalshGrctic Bl gm0 dpupl Coecure Lo

4- chl or op§eeLAa; ng’hﬁyg,ggg;ﬂ Phask ves. %geg)with vater and with brine, dried

1- (2- naphiigs |m08'b’iﬁorﬂtéd4t9' Immkcw:faﬁwérbawﬁﬁgétmnéﬂ..%? 9)

hyl 2 d d fl
L S el b LR e e
col utm chr omat ogr dping uai aralagdiss iardmedhué a:ooi:hmfdhydﬁrbeddhl Bxanpde al¥%]
met hanol lsp%#;#‘ﬁ(“( hg)scﬁé cﬂe%fargpiagl 28RS L L LLY HedkldS §duf oM

ﬁc(etzomafoLliﬂw-amlgmémm)eraz{ng- te-giyei bri(dreaatypugnxycawbonylpipenidionys | -
pi per azi ng1dabérda )J4- (%Q%nd}llppip%ﬂi‘%%ﬁﬁrzrokcy;em
NMR Spectrum (CD S0CD 3) 1.4 (s, 9H), 1.6 (m, 2H), 2.9 (m, 6H), 3 4 (s,
2H), 3.6 (d, 3H), 4, 0 (m, 4H), 7.0-8.0 (m, 4H).
A mixture of the material so obtained (0.45 g), 4N aqueous
hydrochloric acid (2 ml) and diethyl ether (15 ml) was stirred at
ambient temperature for 18 hours. The mixture was evaporated to give

[
(
5
4.6
8.1
0.5
1-[

1-(4-piperidinylcarbonyl)-4-(4-pyridyl)piperazine (0.31 g) vhich wvas
used without further purification. '

Example 93
The following illustrate representative pharmaceutical dosage

forms containing the compound of formula I, or a
pharmaceutically-acceptable salt thereof (hereafter compound X), for
thetapeutic or prophylactic use in humans: '

(a) Tablet I ~ mg/tablet
Compound X.............,..............; ...... 100 '
Lactose PhoBUL.ecveeseeeaoascnsaons cereeenaes 182.75
Croscarmellose SOdiUM..e.ceveecvcccccncscsnss 12.0
Maize starch paste (5% w/v paste€).cccececcees 2.25

Magnesium stearate...... secseseseeseseceranss 3.0



WD 96/ 10022 PCT/ GB95/ 02285
- 107 - NVR S ectrum(CD[err]SOCD[err]) 1.38 (m 2H), 1.63 (m 2H),
12.8-3.1 (mWAY0023 5.3 38 (m 4H), 4.3 (m 2H), 6.75 (d, 1H) PCT/GRIJOZISS(m
3H), 8.05-8.3 (m 4FD, 8.45 (m 2H); Elenmental Analysis Found C, 61.4; H,
.5.9; N, 15.1; [err] 0.2Herr]Orequiresl® 61.5; H, 5.85; N, 14.9%
. The 1-(2-naphthy|su|ﬁhony|) ‘4- (4- pi peridinyl carbonyl )- piperazine used as
a starting jeri al e@bipi ned as follows: - A@g%ﬁ!iegn of
;di-tert-buty dlcarbUﬂETE‘El 9 g) in nethylene chloride s added
"dropwi se to a stirreBOmRORRY % - of - et hyd- - - pi pert dines 4. carboxyPate (7.85 g),
ctriethyl'amne (10.1 gicteed mthyJ ene.. Chlord.de. £1Q0. id.). .whixB.y¢s cooled in
lan ice-bath to a tenperatur ge range 5 to 10[err]C. Thﬁdglxture was
‘stirred at 5[err]C fot°*F*HE °“rh*8 *Mexe tre swas evaporaret afd the residue
‘was partitioned betwisizedserziahl .. et hor..and .a.1M. aque.o.us citibebacid
sol ution. The organig, and with brigne, dried
. (MySO err]) and evaporgbgﬁap%g?lei%ﬁggg%m@%@ ned ‘et hyl 9 i
~1-tert - but oxycar bonyffagngsiumjisiearptenr-boxyd ate. - ags - an--ol-l-e- 3.0 A
m xture of the material so obtained, 2N aqueous sodi um hydroxi de sol ution

5(50 m ) and net hanol §é25 n1g was stlrred at anbient tenperature for 1
“hour. The ni(fure rated by evaporation of the gg/tablet e

met hanol and the resfabpoundrX.pas.t.i.tianed hetwean..diethyl. etbgy and 1M

aqueous citric acid he organic phase was washed wat er and
~with brine, dried (AE‘%F%‘Fr]"y“:’énd'évapéra't‘éd' “TheE "was ‘thagﬂéosbt ai ned
- 1-tert - but oxycar bony¢asisparnedioss 4odtmboxy-i-¢- - aGi-d- {10+ 6.9, H) ‘
- N (3-Di met hyl am nomat(mxlgtar% Sty y('sﬁa&ﬂpghkﬂ)d?,(?. .2.9). wag, 7sadded to a
~stirred mxture of 1 ht ﬁ phonyl ) pi1 perazi ne _
agneszum stearate .......................... 1.0
(d) Capsule . a i mg/capsule
Compound X.ecveeennerenonen cotaene cevsceas 10
Lactose Ph.EUr .c.cvevvennnns teeresesaeaeees  488.5
Magnesium stearate Ceeeeeerencnenrasacnonas 1.5
(e) Injection I (50_mg/ml)
- Compound X ....oinencnnnianann. ceeenneon 5.0% w/v
1M Sodium hydroxide solution ......ic.c... 15.0% v/v

0.1M Hydrochloric acid

(to adjust pH to 7.6) .
Polyethylene glycol 400............ cesense 4.5% w/v
Vater for injection to 100%

(f)  Injection II | 10 mg/ml)
Compound X ...... ceceseses cesestesesssesanse 1.0% w/v
Sodium phosphate BP .......ccccevvcrcennss 3.6% w/v
0.1M Sodium hydroxide solution ...........  15.0% v/v

Water for injection to 100%



[3.61 g; obtained by partitioning the correspondi ng pi perazine
hydrochl gride salt between diethyl ether and 10N aqueous sodi u

sol ut i onWa18032 g (MySq err]) and evaporating the organll’@'r"fﬁ?ﬁ@é%
1-tert-butoxycarbonyl pi peri di ne-4-carboxylic acid (3 g0 and DMV (40 m)
whi ch had been cooled in an ice-bath. 1%(2 m xture was stirred at anbient
tenperature for 18 hours. The m xture s partitioned between ethyl

dr oxi de

acetate and water. The organic phase was washed with water and with brine,

dried (Mygd err])Imiegtébomddiated. The resi dil@gdmk bufferedygd PHFY 0022
PCT/ GBI5/ 02285  Compound X veveeevreveenseneseencassens - 108 g 1y PYf§ fied by
col utm chr omat ogr aphy usi ng eth I acetate as eluent. There was thus

obt ai ned 1- (2- napPeiPPRHosREARA PP 4++(-1+ t ert « but-oxycar bony| 2-26% w/v

Ri peri di n-4];yl car bpint b)i&iﬁegazi meh(?a .79. g... |59% an_ 13501&1[9N]C-

m xture of a pogtj o materi al so obtaine

trifluoroacetic aé?llty %"1@"? 55 ﬁeqpr et ar * aricent terrpergp{%r e¥for 2
hours. The m'xtur@amsfqlalinjeauinnctobét)%en met hyl ene chl ori de and 2N

aqueous sodi um hydr oxi de sol ution. The organi c phase was washed with
water, dried (MySerr]) and evaporated. There was thus obt ai ned

1-(2- naplﬂ?_ﬁsl sul phonyl ) - 4- (4- pi peri di nyl car bonyl ) pi perazine (0.61 g, 77%;

NNR Spectr um (CD[‘QH h¥iEstmulht o hay lfe”bbt.daH}:ed ?c&xﬁn{:ﬂanﬁm 2.8-3.1

6
(E>r<narrpl Ie_l) 5’6“3"“"95 {eh W?W‘x}‘hrtéeo?hagmé‘iﬁ"ﬁbc?ﬂ &fEo é tn’éiﬁ d??T(rﬁ 3. neH)

EO 143 ggmay Be (eatﬁanhtwdeaut;pheayéduénimmp?]mr Fdr( mw&eawr)omwgam ge
0.387 ¢ et hano 5 was stirred an
heat ed to a}-%x{ ; '%lec}iml h 'Eﬁ Tﬁé‘hﬁ%{}t fire was cool ed to anbi ent

tenperature and

TS40301
18AUGYS
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partitioned between ethyl acetate and water. The organic phase was washed
with water, dried (MySOerr]) and evaporated. The residue was [ at ed
under di ew@dmmzher There was t hus obtai ned PCT’GIE”}"%
4-[1-(2-am no-6-net hyl pyri m di n-4-yl) pi peridi n-4-yl carbonyl ]-1-(2-

napht hyl sul phonyl ) pi perazine (0.29 g,_ 38§9- NWR Spectrum_
(CD[err]SCCD[err]) 1.2-1.45 (m 2H), 1.55 (m 2H), 2.05 (s, 3H), 2.8 (m
3H), 2.9-3.2 (m 4H), 3.5-3.7 (m_A4 4 uml' 2H), 5.95 (d, 3H),
.7-7.85 (m 3H), 8.2 (m 3H), 8CHEMKCGAL O emental Anal ysis Found G,
60.1, H 6.4, N 16.6; [err] O. 3H[err]OreqU|res C 60.1; H 6.1; N,

16. 8% Exanpl e 57 ‘A m xture of succinimdo

1- (4-pyri mdinyl)piyperjdi ne-4- carboxylate (0.326 ),

1-[ (E) - 4- chl or ost&r yi@TI phonyl | pi perazi ne (0. 4 g) and DVF (5 nl) was
stirred at anbieht tenperatuge for 16 hours &@xtgre &s partitioned
bet ween et hyl a®gtate Mt er. ATheC g'arMc ph ed with water,
dried (MgSJ err])\ahkd aporated. The residue was purified by colum

chr omat ogr aphy usi @°49:1 m xture of WO 96/ 10022

PCT/ GB95/ 02285 : - 109 - met h% ene

chl oride and net haﬂ]ﬁh as eluent. The material so obtained was
recrystallised fromac8onitrile. There was thus obtained

1-[(E)-4-chl orostyryl sul phonyl]-4-[1-(4-pyrimdinyl)piperidin-4-

yl carbonyl ] pi perazine (0.133 g, 229, mp. 209-210[err]C, NWMR Spectrum
(CDO[err]soCherr]) 1.3-1.6 (m 2H), 1.7 (m 2H, 2.9-3.2 (m 7H), 3.5-3.8
(m 4H, 4.4 (m 2H), 6.8 (d, 1H, 7.4 (m 4H), 7.8 (d, 2H), 8.15 (d, 1H), ‘

8.45 (s, 1H); Elgl’req'G%I Anal ysis Found C, 55.2; H 5.5 N, 14.7; [err]
requires C, 55.5/ H 5\5 N, _14.7% 2 Th% SUCCII’]I i do
1- (4-pyri m di nyiN pi peri,oh Ml eaAb_erIateM Q
Ia
(R )m
/G‘ =@2 |
N >’M1-A"°°2” |
\ II
el |
(R )
1=p2
- GG
/ o4y _ 12 5
N >—M1—A—CO-(TZR )L NHR
\ |
GS
III



used as a starting material was obtained as follows: - Usi ng an
anal ogou gcedure to that described in Exanple 32, 4-chloro r| m d| ne
hydr ochl &&é%% reacted with ethyl piperidine-4-carboxyB&#

ethyl 1-(4-pyrimdinyl)piperidine-4- carboxylate in 46%yield.

A mxture of the material so obtained ’("d 5 g), 2N aqueous hydrochloric acid
(5 mM) and THF (15 M) was stirred and heated to reflux for 18 hours. The
m xture was evaporated and the reHEMIOCAL ROBMULAZhed wWith ethyl acetate. There
was t hus obtained 1-(4-pyrimdinyl)piperidine-4-carboxylic acid

hydrochl oride salt (0.49 g, 95%; NWVR Spectrum (CD{err]SOCD[err]) 1.6 (m
2H, 2.0 (m 2H, 2.7 (m 1H, 3.4 (m 2H), 4.5 (broad s, 2H), 7.2 (d, 1H),
-+ 8.3 (d, 1H), 8.8 (s, 1H). A m xture of the acid so obtained,

N- hydr oxysucci ni mde (0 29.9), triethylamne (0.61 g), :

N (3-di net hyl am nG F@9! )-N - ethyl carbodiimide (0.48 g) and DVSO (10 m)
was stirred at afbient terrper ure or 5 hoyfs. The m xture was partitioned
bet ween ethyl afetagte a e—ddbbﬂ% phase was washed with water,
dried (MySq err]) nd porat ed There was t hus obtai ned succini m do

1- (4-pyrimdinyl) 8di ne- 4- car boxyl ate which was used w t hout further
purification. The 1- (E)-4-chlorostyryl sul phonyl] pLfer azi ne used
as a starting mate vvas obtained in 42%yield by the reaction of

pi perazi ne and (E) or ostyryl sul phinyl chloride using an anal ogous
procedure to that descrl bed in Exanple 2. WO 96/ 10022

PCT/ GB95/ 02285 - 110 - Exanpl e 58

Wsi ng an anal ogous procedure to that described in Exanple 1,

1=n2
G'=G
/
N\ )-z
a3 | A\

(R,



1-(4 -neth

1-(4-pyridyl)piperidine-4-carbonyl chloride was r-eacted with
1-(4' - met hyl bi phenyl - 4-yl sul phonyl ) pi perazine to give

éV 9@ I-4-y|su|phonyl)-4-[1-(4-pyridyI)piperidiﬁCWBBﬁmnﬂw
'yl carbonyl ] pi perazine in 67%yield, mp. 213-217C

(CDerr]SOCDerr] + CDlerr]COerr]D) +.1321-85 (m 4H)
(m 1H), 3.05-3.3 (m" 6H), 3.55-3.65 (m 4H), 395(4,'@@%&? H,liwiw
7.3 (d, 2H)eratmg5 (d, 2H), 7.8 (m 4H), 8.05 (d, 2H sis

Found C, 6570; H, 6.3; N 10.8; [err] O. 66H[err]OreqU|res C, 65. H,

6.5, N, 10.8% : The
- 1-(4' - met hyl bi pheny lAn4aninshéteRoepdlip quiifdtive of @feaforulst@rti ng materi al

was prepared as folloms - A sol ution of 4-iodophenyl sul phonyl
chloride (5 g) in m_g e chloride (150 M) was added dropwise to a

- had been cool ed |n n ice &e re£¥@§ Lh at anbi ent
“tenperature for rs. /Th¥ mxttre act "2I\Qaqueous

“stirred solution of i pefazine (7 1 g) in methyl ene chlorlde (50 m) mhlch
l;at

0
i hydrochl oric aci d e a eous solution was washed vvlth et hyl acetate,

'basified by the additiQ30f 2N aqueous sodi um hydroxi de sol ution and

- extracted with ethyl ac tate. The organic extract was washed with f/ater,

dried (MgSg err]) anc“q orated. There was thus obtained
- 1-(4- |odophenylsulphonyl) perazine (4.6 g) which was used without further

xture of the material so obtained (0.5 g),

;purlflcatloae cu by
: 4 toI yl borgg Pt ’zfm d ’(50 By g}?’ 2M aqueous sodi um carbonate solution (7.8

tetral6isis (QHr meanyl phosphi ne) pal | adi un{0) (0.1 g), ethanol (15 m)

'?and t ol ueng3(2d r\q@.s stirred and heated to reflux for 5 hours. The

. m xture was cool ed to anbi ent tenperature and partitioned between ethyl
‘acetate. ané! W&tlePr 25The organi c phase was washed with water, dried
(MySJ err] R}agel npuaRnat Sfino, HQbgendgScdnes phisal m§1 or (1-4C)alkoxy

: 1-(4' - met hyl bi phenyl - 4- yl sul phongT)pl per azi ne (2) ; ( )
f(CD[err]SOCE)[err]) 2.35 (s, 3H), 2.7-2.9 (m 8H), 735(d 2H), 7.65 (d,

NIVR Spect rum
2H) 7.8 PHp, groudSof d;heZH)mula

Nr2-pl-1lg3

in which R and R° together form a (1-4C)alkylene or methylenecarbonyl
group, or R 1s a (2-3C)alkylene group which is linked to a methylene

1 and- 33,

. group within L forming a 5- or 6-membered ring involving T
L1 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl or
(1-3C)alkylene-carbonyl, and
! is cH or N,
and wherein 1 or 2 methylene groups within L1 and the rings formed when
Rz and R3 or R3 and_L1 are linked optionally bears a substituent
selected from the group consisting of (1-4C)alkyl, hydroxy-(1-4C)alkyl,
(1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl,
and vherein any phenyl group in Hl optionally bears 1 or 2 substituents
selected from the group consisting of halogeno, trifiuoromethyl,

(1-4C)alkyl and (1-4C)alkoxy;

A is a direct link to the carbonyl group, or A is (1-4C)alkylene;

This Sheet Has Been Reilaced
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-111- Exanple 59 Usi ng an anal ogous procedure to that described
in Exanple 1, 1 (4-pyridyl) pi peridi ne-4-carbonyl chloride was reacted with
the appryfPFiages2 ;. (phenyl sul phonyl ) pi perazine. There wer BCHGESQR¥R| ned

t he conpounds disclosed in Table IV, the structures of whi ch were confirned

by NMR spectroscopy. Unless otherw sggstated, thea

1- (phenylsulphonyl)plpera2|ne mas obt ai ned from

1- (4-1odqah nyIsuI yl.) p |ne usi ng an anal og mﬂ w H that
describegp'ﬁ tahé? 9‘3‘2& S‘P 3of the portion of Exa ﬂ H "

concerned with the preparatlon of starting materials.

Table IV
m p.

[err] amml,@_53.5
‘i el d (BRYP. P
in which r is 0 or L,
T2 is CH or N,
T3 is CH or N,

4 5

R" is hydrogen or (1-4C)alkyl, R™ is hydrogen or (1-4C)alkyl, or R4 and
R’ together form a (1-4C)alkylene, methylenecarbonyl or
carbonylmethylene group, or 34 is a (2-3C)alkylene group vwhich is
linked to a methylene group within L2 forming a 5- or 6-membered ring
involving R* and Tz, or R5 is a (2-3C)alkylene group which is Iinked to
a methylene group within L2 forming a 5- or 6-membered ring involving

R’ and T,

L2 ‘is (l1-4C)alkylene, (3- GC)cycloalkane-l 2- diyl
(1-3C)alkylene-carbonyl or phenylene, and, when r is 1, Lz may also be
carbonyl-(1-3C)alkylene,
and vherein 1 or 2 methylené groups within 12 and the rings formed when
R* and RS, R* and 12 or ®° and 12 are linked optionally bears a
substituent selected from the group consisting of oxo, carboxy,
(1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcarbamoyl,
N,N-di-(1-4C)alkylcarbamoyl, pyrrolidin-1-ylcarbonyl,
piperidinocarbonyl, morpholinocarbonyl, piperazin-l-ylcarbonyl,
4-(1-4C)alkylpiperazin-l-ylcarbonyl, N-phenylcarbamoyl,
N-(1-4C)alkyl-N-phenylcarbamoyl, N-[phenyl-(1- 3C)alkyl]carbamoyl
N-(1-4C)alkyl-N-[phenyl-(1-3C)alkyl]carbamoyl,
N-[hydroxy-(2-3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[hydroxy-
(2-3C)alkyl]carbamoyl, N-[(1-4C)alkoxy-(2-3C)alkyl]carbamoyl,
N-(1-4C)alkyl-N-[(1-4C)alkoxy-(2-3C)alkyl]carbamoyl, N-[carboxy- _
(1-3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[carboxy-(1-3C)alkyl]carbamoyl,
N-[carboxy-(1-3C)alkyl]-N-[hydroxy-(2-3C)alkyl]carbamoyl,
N-{carboxy-(1-3C)alkyl]-N-{(1-4C)alkoxy-(2-3C)alkyl]carbamoyl,
N-[(1-4C)alkoxycarbonyl-(1-3C)alkyl]carbamoyl,
§7(1-4C)alky1-§¢[(1-4C)alkoxycarbonYl-(1-3C)a1kyl]carbamoyl,
N-[(1-4C)alkoxycarbonyl-(1-3C)alkyl}-N-[hydroxy-(2-3C)alkyl]carbamoyl,
N-[(1-4C)alkoxycarbonyl-(1-3C)alkyl]-N-{(1-4C)alkoxy-
\
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Conpound No. | | ([err]©Q (%
54

1 err] 4- (4- bronophenyl) ' 203- 207
' 4-(3,5-di cM yl) gum 13 3[R FBISI02285
3- (4-chl or ophenyl) , f oam - a[errt :
. 3- phenyl gum -144 - 12 ﬂm ﬂ .
o 7 em D
 4- (4- et hoxycar bOfl ghen yl) gum
 4-(4- cyanoptR@halkyl]carbamoyl, (1-4C)gliml, 8[err]
. 3-(3, 5-di chd 4pepnqvkd)alkyl, (1-4C)alld 1-(1-4C 9err]
4- (4-nitrophen %Q' Jalkyl, | )allitthcarbonyl-( )al;l% 10[ err]
. 4- (4- chl or FAFPARY s phehGy p3kyl, N-(1- "glﬁﬁkﬂca’bm"yl -(1-4galkyl, \np 96/ 10022
. PCT/ GB95/ 020,85di-(1- 4C)alky1carbamoyl-(1 4C)a1kyl, -112 - Not es a.

e oot aRbfdhe bse g9, VR AR, Rl Sk SOV (L icryon,
| 3 55- 3. 65 n(qrphdll—i):pc&libﬁyl(-fm Qw—))a,lkﬁls pigerain- 1-3:155:b2>n95-((wcna)ky17. 8-7.9

(m 4H), -
c1-(4" - br omobi her?y%tgzllplpgﬁﬁziﬂonyl)c pé1 %z 1 4021 as a starting material
| was obt ai n&ﬂ’ FWA’-’W@%‘DGIIJF&@ kY That corrpound was converted into

B O D ke EXTINN < T o TR
S S | . | S
those descrigdiy lotel e Bl g tatlc T g

: bgous procedure to that
~ descri bed iandExerelis ady héﬂu@otxuﬂibrgxbugtfﬁIsaﬂ@)substztuent-optionally-bears

1 or 2 substituents selected from the group consisting of (I-loC)alkyl, ‘
(1-4C)alkoxy, carboxy, (1-4C)élkoxycarbonyl, carbamoyl,

N-(1-4C)alkylcarbamoyl and N,N-di-(1-4C)alkylcarbamoyl,

and wvherein any phenyl or phenylene group in Hz optionally bears 1 or 2
substituents selected from the group consisting of halogeno, '
trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy; '

3

3 is a direct link to X, or M

.| is a group of the formula

13- (ng%) ]

in vhich s is O or 1,

RS is hydrogen or (1-4C)alkyl, or R
(1-4C)alkylene, methylenecarbonyl or carbonylmethylene group, or R
a (2-3C)alkylene group which is linked to a methylene group within L
forming a 5- or 6-membered ring involving NRG.

13 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl,
carbonyl-(1-3C)alkylene or phenylene, and, vhen s is 1, L
(1-3C)alkylene~carbonyl, ' : '
and vherein 1 or 2 methylene groups within L
% and B® or RS and L? are linked optionally bears a substituent
selected from the group consisting of oxo, carboxy,
(1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcarbamoyl,
N,N-di-(1-4C)alkylcarbamoyl, pyrrolidin-l-ylcarbonyl,
piperidinocarbonyl, morpholinocarbonyl, piperazin-l-ylcarbonyl,

5 and 'R‘? together form a

6is

3
3
may also be

3 and the rings formed when
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mat eri al gavethefollowlng NVR si err]SOCD[err]) 2728(m 4H) ,
2.8-2.9 % 7.75 (d, AW “ mﬂ\i &b 7.95 (d, 2H). The
product &g\%g"! & f ol | owi ng r#] * 1.5-1.75 (qumﬁB%iﬂzzﬂSs 15
(m 7H), 3.55-3.65 (m 4H), 3.8 (m 2H), 7(d 2K, 7.55 (1, 1H), 7.7

(d, 2H), 7.8-7.95 (m 4H), 8.1 (d, ZHks “The starting materi al
1- (3,5 -dichl orobi phenyl -4- yl sul phonyl)p| perazi ne . gave the foll ow ng NHR

| 4 8-2.9 7.65 (t, 1
: 32%%%‘%&?@@%@ i pgyicarhonst, Wenediicachanshls gave tho fol | owi ny
?NSSSIP,QE@N'S(16@139-@1'3@6@@1@%31“055,- N-TBhepnyl - WC)ﬂﬂlﬁﬁ?aﬁdl gH) 7.5 (d,
LS it g Ao g bl (0 21, 715 (0
rrat eri aI qar(bnxy-dﬂl-bewkpheri}i-é@a}k@mcwqul)(lﬁﬂp;euwib ne was obtai ned by
the reactifpaps 111i&c‘}%ﬁ?ﬁphﬁ%@éiﬂ'&?w&ﬁﬂ%@ﬂ-ﬁﬂmaiE}!I ai ned by the

reaction of plpera2| nnphenilsulphonyl chl or’ e) and

~ 4-chl oroMﬁ?Fb@Féﬁ?@@E?ﬁbégqxb(bﬁ‘aﬁ ous procedure to that described
in the Iq@trrammnamcei-bddw pmt:wlkyﬁi ﬂﬁﬁﬂmosﬁrms'mll-acmwﬂ ned with

the fol| iimBoRmRcariut s ebaiv) Satpptsiis P lsasiogh X LyPRtiGi 61 5% OV
4H), 7.6 4d1- Qﬂ:—))qlk?lp?i-piz'&l@lﬁi ﬂH}:bMB(Kﬁ#ﬁ)a}lﬁﬂ, WO 96/ 10022
Eg{jﬁt%/@?ﬁ é’ﬁlcafbﬂogl ‘11 4&”&“& nal s err] SOCO érlf]) 1. g 8 (mTZﬁi),_
2.98 (m ﬂpherwlrik-mehlfv%dpprbasosls-(é -6 )g(tl)ﬁwlmydrcscyesl-(‘nﬁ)alm) 6.95 (d,
2H), 7. 4-(1-3B){1Roxp)1-48) A%y 8- hd( Pherlld (1-4cHA Uy, 2H) .
and wherein any heterocyclic group-in said substituent optionally bears
1 or 2 substituents selected from the group consisting of (1-4C)alkyl,
(1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl,
N-(1-4C)alkylcarbamoyl and N,N-di-(1-4C)alkylcarbamoyl,
and wherein any phenyl or phenylene group in w optionally bears 1 or 2
substituents selected from the group consisting of halogeno,
trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;

X is oxy, thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy,
carbonylamino, N-(1-4C)alkylcarbonylamino, sulphonylamino, methylene,
(1-4C)alkylmethylene or di-(l-&C)alkylmethylehe,-or, when 3 is CH and
H3 is a direct link to X, X may also be aminosulphonyl or oxycarbonyl;
and

Q is phenyl, naphthyl, phenyl-(1-4C)alkyl, phenyl-(2-4C)alkenyl,
phenyl-(2-4C)alkynyl, (5-7C)cycloalkyl or a heterocyclic moiety
containing up to 4 heteroatoms selected from the group consisting of
nitrogen, oxygen and sulphur, and Q optionally bears 1, 2 or 3
substituents selected from the group consisting of hydroxy, amino,
halogeno, cyano, trifluoromethyl, nitro, carboxy, carbamoyl, formyl,
formimidoyl, formohydroximoyl, (1-4C)alkoxycarbonyl, (1-4C)alkyl,
(1-4C)alkoxy, N-(1-4C)alkylcarbamoyl, N,N-di-(1-4C)alkylcarbamoyl,
(1-4C)alkylamino, di-(1-4C)alkylamino, (2-4C)alkanoylamino,
(2-4C)alkanoyl, (2-4C)alkanoimidoyl, (2-4C)alkanohydroximoyl, phenyl,
heteroaryl, phenoxy, phenylthio, phenylsulphinyl, phenylsulphonyl,
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8.1 (d, 2H). The product gave t he foll owi ng NWR signals
(CD[err]SOCD[err]) 1.41-1.64 ﬂmlmmuﬂ ﬁﬁwﬂ 1 (m 7H), 3.54-3.62 (m
4H), 3.89 (WMO9¥I022 5 78 (d, 2 8.02 (d, 2H)PCHGBISAASES 2H) .
f. The product gave the f'ol  ow ng NVR Sighals (CD[err]SOCD[err])

1.

; 28-1.68 (m 7H), 2.76-3.07 ' (m 7H), 314€-3.75 (m 4H), 3.8-4.07 (d, 2H),
54.42-4.43(m 2H), 6.76 (d, 2H), 7.8-8.2 (m 10H) The starting

material 1- (e RLOXYEA" ROMGREARERY! ndierolb st ARIN, P! PO azi ne vas

- obtai ned as

- stirred and _heated to 120[err]|C

C1-(4- |odophémwmlrphwbphywlpebmﬂaeat(csbg)zoylb| s(tributyltin) (11 ml),
j k 2 m
tetra IS(tr'aabWremssqhan@cQ%Az? 'wﬁsfei uen®- 46 T‘ﬂé %1%{%&@ mg&ug. 9,? ) was

ours & to
~ anbi ent tenﬁéF%ﬁ‘\i‘Fﬁlzﬁ?&tﬂ-‘}’i“Srw‘éﬂ‘s“%‘:f‘iqn{l’ﬁ'ﬁ%ﬁ #ad- OFapeabexedand t he

. residue was mpnusdyfcued Haxeﬁsd:tymwrm@hfmmmganbywwlilg:elraﬁda.assmued)qlraﬁ

- m xtures of | ene chl or met hanol as .el ol The material so
obtained wedhe SRbyP R trELre it pRRFesty ERD: BHes R de (20 )

~ nethanol (5and vhendimasaéd phengl, hejeroRoykhs phemaxly, uphengtidthid,g) was added and
© the m xture at m xture
was partiti Loy BHALEN ﬁ?&ﬁ@‘ Ay ANTRE U IbGY, hebfidarpdite, KLU0

. was washed hﬂeromrbsrulphmxled quegsaydsulphosyt, beagok &Fehﬁnzmbrs@bmmms

" obtai ned [4upPid@18¢iveads 1,Yb5Y BPW%BHIQBL‘H& sbDativght ffom( dhed f%up
A nmixture of the naterial so obtained 4- |odobenzoate 2
°"¥60 n1) was

~ tetraki s(tr FPRESFLRHSEphtIASPERM |taamﬁfmew pF¥agY, Fhitlver

SLi rrefl gndnbaai edua:)wést]lux(ch)Zﬂcogpurr@d_rme, ﬁlni(:}'d;reawr?&ly Q:\a&aﬁf@ugg andd ‘
the soll r e, \Was e t . tur 0 nmet ene C ori ae an

| TR BBt - Rl il O et

met hanol .
. - et hoxycar b¥sN4ds phetty hlkplghshamopbn Ly 66 yad kpkamiso { Gli761-¢iC)alkyiBmBmact r um

( CD3SOCDB) ﬁ?g‘cﬁ@fﬁa'{"&% .?,Qz_t%zgzyfd 8H), 4.27-4.44 (m 2H),

7.65-7.97 (

or a pharmaceutically-acceptable salt thereof

2. An aminoheterocyclic derivative of the formula I as claimed
in claim 1

vherein each of Gl, G2 and G3 is CH, or each of Gl and G2 is CH and G3
is N, or G1 is N and each of G2 and G3 is CH;

m is 1 or 2 and each R1 is independently selected from hydrogen, amino,
fluoro, chloro, bromo, cyano, methyl ethyl and methoxy;
H1 is a group of the formula

S R I

in vhich R? and B
I.1 is methylene or ethylene, and '.I.‘1 is CH or N, _
and vherein 1 or 2 methylene groups within L! and the ring formed whén

R2 and R are linked optionally bears a substituent selected from the

together form an ethylene group,

group consisting of methyl and ethyl;
A is a direct link to the carbonyl group or A is methylene;
Hz is a group of the formula
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WD 96/ 10022 PCT/ GBO5/ 02285

(e el oS, 8?4¢Hllﬂéﬂlﬂlwlgg'mm g MR S o e

3..08-3.18 (t, 4H), 3.55-3.68 (t "3. 82 (t 1H), 3.85 (t, 1H),
6.74 (d, 2H), 7.85-8.02. (m 8H), § (m 2H). ¥ The

1- (4' - cyanobi phenyl - 4- ylsulphonyl)plpera2|ne used as a starting materi al
was obtai ned by the reaction Ofd%% Lflpgrngn 1- '

yl sul phonyl ) phenyl Jtributyltin +&dobdnzonitrile using an anal ogous
procedure to that described in Note f I mmedi at el y above. h. The

duct f | S , 100 C
AR kSR PEREE S R 85'5 5538 Jo (1 4ty 3.54-5.65 (1. 4H),
3 84 (t,R H)s hgdme(u me:hm oﬁ Fhyd, 85 (d, hyZhipgery,. Bltiytl, o ldehyT, dr RO (m

Mg he 1- (3,5
- d| chI orggésgﬁ ﬁ&tgg#)for ony 3gﬁnéer:f? n%nedsedmethylen att i ng mat erial was
obt ai nedma@ﬁléWQM@On}’l group, or iﬁgﬂnaﬁmxigeasglpﬂbd@dghés linkedot®

~descri beg d\é]:h?h@h@@i‘&dpogiﬁfinlzﬁ%‘rﬁalrﬁuﬁg aU R & SnemBERRY Pg% %‘H}v&ﬂf

pr epar at on 0 §tart| ng materials, piperazine was react
3- bronDp Ipﬁﬂﬁyl chloride to give

1- (3-br ongphemgtmbn&,oreyhympert&amaﬂwlench methylenecarboRFl ogact ed with
3, 5- dicth beoronlc acid to give 1-(3",5" -dichl oro-
bi phenyl 3’? ‘phonyl ) pi perazine in 29%yi eI ; NMR Spectrum-

(CDerr] g?:mper;:]n llm[zemeqh&).er& 2:631;85»7(11;1:14 ,and. €tte- BiS formeddithen 7. 58 (t,
1H), 7.68% 7n35s% B 4H%k g ( d gave t he
fol |l owi ng NTI\I}R Si ng | s e ?ﬂ l;egrarr sStht %3 sflgc . g{"?‘ chiél
2. 75- 3. 0BTqup, © Stsna)efyxm ¢arboxyy meghaycarbpnydy ethpgycazbouylyt | 3.81
Eé %tg cfrtafloyX], N2hbrhylcdi®ahél,2i)N- dlm c£¥ﬁahﬂ 14H, 8.1 (d, ?FD 8-5
r y sua erazi ne used as

N IR A ORI B RS
[ 4- (pi pepipsirazin-il-gldgrbomyd,) pruethylgipebas inl-1+ylcanbonyl, methyl, ethyl,

carboxymethyl, methoxycarbonylmethyl, ethoxycarbonylmethyl,

hydroxymethyl, methoxymethyl and benzyl,

and vherein the pyrrolidin-1l-ylcarbonyl, pipéridinocarﬁonyl,

morpholinocarbonyl, piperazin-l-ylcarbonyl or

k-methylpiperazin-I-ylca:bonyl substituent optionally bears a methyl or

ethyl substituent; ' '

3

3

is a direct link to X, or ¥~ is a group of the formula

1.3-(NR_6)s

6 is hydrogen and L3 is carbonylmethylene or

in wvhich s is I, R
carbonylethylene; _
X is-thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy or methylene;
and-Q is phenyl, naphthyl, benzyl, ﬁhenethyl, styryl, 2-phenylethynyl,
dibenzofuranyl, biphenylyl, pyridylphenyl or pyridylthienyl, and Q
optiohaliy bears 1, 2 or 3 substituents selected from the group
consisting of hydroxy, amino, fluoro, chloro, bromo, iodo, cyano,
trifluoromethyl,'nitro, cérboxy, carbamoyl, methoxycarbonyl,
ethoxycarbonyl, methyl, ethyl, methoxy and ethoxy;

or a pharmaceutically-acceptable salt thereof.
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1-i odo- 4- ni trobenzene using an 'r ﬂngure to that described in
Note f above. t gave the f
. Si gnal S ?Eéfg% err]; 100[eﬂ£m é@aw
©3.11 (t, 4H), 3.58 (t, 4H), 3.75 ' WO 96/10022
. PCT/ GB95/ 02285 - 115 - (t, 1FD, 3. 86
' (t, 1H), 6.73 (d, 2H), 7.58 (d, 3H), 782(m 4H), 8.12 (d, 2H). :
 The 1-(4'-ch] oro-2' ani inlinbhédeedyycldcyddiivabioiey bl piheef Grtiule 1980 B nad
“starting naterlal Q@S obt ai ned by the reaction of
- [ 4- (pi peraz <t ul phon I)Qhenyk%trlbutyltln and 2; bronoy 5-chl oro- 1y
ni t robenzen@lmmgpaah ofnﬁ pdbusng cmu}ﬂe ¢ eahlatofdegcandbe%l iisnCiNahd ¢
~immedi atel y; 8 ., an anal ogous procedure to
] ?O gxafg(%ﬁmfF eggh of pyr| 3yf) pi perl

i that describ di ne- 4-carbonyl chloride
was react edm st h % P4at(d2eaclp9!r i uglupsm»#smypnelgqtpe fromabydrogeny gmins,
C1-[4-(2- pyrémkbpmw}r and ethyl
sulphonyll-q;gl (4- p W& perldln 4- ylcarbonyl]plpera2|ne in 54% vyield,
“mp. 224-22] Pri(&“ F'E}Ha(co[err]soco[err]) 1.35-1.65 (m 4H),
1 2.75-3.05 (m 7H), 3.5-3.7 (m 4H), 3.88 (m 2H), 6.75 (d, 2H), 7.45 (m
- 1H), 7.8-8.0 (m 3H), 8.05-8.15 (rnNé?151 35 (d, 2H), 8.72 (m 1H);
- El enental Analysis Found C, 62.7; . H 14 0; [err] O0.5Herr]O
i requires C, 62.4; H 6.0; N, 14.0%
in wvhich Rz and R3 together form an ethylene group,

L1 is ethylene, and

1! is CH or N;

A is a direct link to the carbonyl group or A is methylene;

HZ is a group of the formula '

(TZR) 12 'r3ns

in which r is 0 or 1, T° is N, 'r3 is N,
R4 is hydrogen, Rs'ls hydrogen, or R4 and R
group, or R is an ethylene group vhich is linked to a methylene group

within L2 forming a 5- or 6-membered ring involving R4 and Tz, and

L2 is methylene, ethylene or phenylene,

and vherein 1 or 2 methylene groups within L2 and the rihg formed when
34 and Rs are linked optionally hea:e a substituent selected from the
group consisting of carboxy, methqucarbonyl, ethoxycarbonyl,
pyrrolidin-l-ylcarbonyl, pipefidinocarbonyl, morpholinocarbonyl,

piperazin-l-ylcarbonyl, 4-methy1p1perazln- -ylcarbonyl, methyl, ethyl

3 together form an ethylene

and benzyl

and where1n the pyrrolidin- -ylcarbonyl, p1peridinocarbonyl,
morpholinocarbonyl, piperazln- -ylcarbonyl or
4-methylpiperazin-1-ylcarbonyl subst1tuent opt;onally bears a methyl or
ethyl substituent;

H3 is a direct link to X, or H3

is a group of the formula

3 6,
L-(NR") ¢
This Sheet Has B
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- The 1-[4-(2-pyridyl)phenyl sul phonyl]pa péra2| ne used as a starting materi al

1=¢a”oasrgiatpnonst) i MIIBMIBENIN 2. o a1 ey (1 1

g), tetrakis(triphenyl phosphifnef- pal?adi um(0) (0.1 g) and toluene (15 m)
was stirred and heated to reflux for_ ,18 hours. The mixture was evaporated
and the residue was purified by col ur%‘n chr omat ogr aphy using increasingly

pol ar m xtures of nethyl gne chloride and, met hanol as eluent. There was thus
obt ai ned in Phi(hZSpys|1dyl’§|dheh)pdlssﬁlpmﬂylu gispearbohylietoyke®®; g) ; NVR Spectrum
(CO err] SGif gﬁ{i}‘), 6§n38(m 4H) , 2829(m 4H) 7.45 (m 1H), 7.8-8.1
(m 3H), 35 2 - Exanpl e A m xture of

2- et hoxyc%r’ﬁo ny2, @PHEM h§?‘&ﬂ1plﬂﬁw hyi, styryl, 2-phenylethynyl,

[1-(4- pyrmﬁhmmnyw biﬁheylbm,bwwdhmpwazw@yemﬁihgénywNmaqueous sodl um

h drOX|de ut t hanol was,stirred at
9% /10022 op onai béars 1 oz) 2% bsTEtuLhts selecterg )from the gro °@8§%‘7i§§285

- 116 - ofadbuerd, tkivyre; direme, fiodo3 mietbyl,. efiel,mmathoxy amisethoxyer at ed and
the resi g%q. The solution was acidified by
t he addi t?‘:uo(rzll ggg?‘lﬁglcag} E&I%gﬁaﬁree%;g? {gg%ee%as I sol ated and dried. There
was thus obtai ned 2-carboxy-4-(2-napht hyl sul phonyl)-1-[1-(4-

pyridyl) piperidi nad-aiaandtanydycdi @ eferivat@ ve Oo £ £h8) foriula 1289 A48héd 11 C
(decorrposes)l I\{RSDectrum( err]SOCDO{err] + CD[err]CJerr]D, 100[err]C
1.55- a#ll)3245255 (m 1H), 2.65-2,75 (m 1H), 2.9-3.05 (m 1H),
3.1-3. 4 (wherdid) G™3ig Cfimbr NLbld e3cRDE( G add) G° 4s0CH{ m 1H), 4.25 (m 1H),

4.98 (m , H, 6-7.8 (m 3H), 7.95-8.2 (m 5H), 8.4 (d, 1H).
El enental'lﬁ?)ﬁa}yas“ugsﬁF&&n@%°gé§4 H 5.8 N, 10.3; C26H28N405S 1.5H20
requires ¥ 158 ZFrowp of, she Mormd.a45% : :

an ! T1R3

in which Rz' and R3 together form an ethylene group,

i is methylene or ethylene, and

T1 is CH or N,

and vherein 1 or 2 methylene groups within L

Rz and R3 are linked optionally bears a substituent selected from the

1 .and the ring formed when
group consisting of methyl- and ethyl;
A is a direct link to the carbonyl group or A is methylene;

H2 is a group of the formula

(°R%) 12T

in wvhich r is 1, '1‘2 is CH or N, '1‘3

R4 is hydrogen, methyl or ethyl, R

is N,
3 is hydrogen, methyl or ethyl, or R4
and-R5 together form a methylene, ethylene or trimethylene group, or R“
is an ethylene group which is linked to a methylene group within L2
forming a 5- or 6-membered ring involving R* and Tz, and
12
and wvherein 1 or 2 methylene groups within L
R* and R are linked optionally bears a substituent selected from the

is methylene, ethylene or trimethylene,

2 and the ring formed when

group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl,
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Exanpl e 62 Usi ng an anal ogous procedure to that described in
Exanpl e 1, ridyl )p| per u ﬂﬁuuﬂ chloride was reacted with
et hyl M?Hé’!ﬂ“éi:aphth 2-yl's Mﬁ mllne 3- car boxy| BEPGBSSR26%
4-(6- chloronaphth 2- yIsquhonyI) 2- hoxycarbonyl 1-[1-(4-pyridyl)-
| pt peri di n-4-yl carbonyl ] pi per azi ne |n 37{§d|eld NMR Spectrum
(COerr]SOC err], 100[err]C 1.2 (t, 1.5-1.8 (m 4H), 2.6 (m 1H),
2.8 (m 1H), 2.85-3.05 (m 4H), 3.65-3.85 (m 3H), 4.05-4.25 (m 4H), 5.1
(m 1H), 6.Fragbamoyly N-methylcarbamayl, ﬁ N-dimethydcarbamoyd, 25 (m  5H), 8. 45

(Cd SéH)g HEngF?dltJ.ainArlghUﬁb%anU%@p&id@ﬁe&rbbﬁyﬁ Qorplol¥ndtarbddyl;] requires -

© 1-(6- chl or oREFHIN- ?ﬂiﬂlsﬁi‘?)mﬁﬁﬁl)'pﬁ‘b‘ér"gff?ﬁé‘ §pzc?é'rr58;tjsﬂiéf L-yjsaxponxl pr
_starting rratpeperﬁ.ldxmrtbbﬁﬂl Bsabstitudtdoptidndlly dreaes hotle or two methyl or

1- benzyl pi pe ?‘ Zteig__ﬁ xyI ate -and 6-chl oronapht h- 2-yl sul phonyl chl oride
usi ng anal 055 8% ’to those described in the portion of Exanple 44

“which is coHceirsneddwetcn: link poeharath ohs of group tifntherdotmulal s. VO
96/ 10022 _ _ PCT/ GB95/ 02285
co- 117 - Exanpl e 63 Usi ng_gn agal ogous procedure to that

' described in Exanple 61, L™-(NR")

~4-(6- chloronaphth 2-yl sul phonyl) - 2- ethoxycarbony{ 1-[1-(4-pyridyl)-
{67ent or onashisiastys S5t By 05 pardten, S 1 clF AFBURAFFEASG Ot bony! |-
| pi perazine wrm%gfthylldnem p. 215-220[.err] C (decorrposes)
: X is sulphonyl; and :
Q is 3- or 4-biphenylyl which optionally bears, in the ring attached to
X, 1 or 2 substituents selected from the group consisting of hydroxy,
fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, ethyl, methoxy
i and ethoxy and which optionally bears in the terminal phenyl group up
to 4 substituents selected from the group consisting of fluoro, chloro,
bromo, trifluoromethyl, cyano, trifluoromethoxy, methyl, ethyl, methoxy

and ethoxy; |
or a pharmaceutically-acceptable salt thereof.

5. An aminoheterocyclic derivative of the formula I as claimed
in claim 1 |

wherein G3 is CH or N and each of G1 and G2 is CH; -

mis 1 and Rl is hydrogen;

Hl is a group of the formula

Ne2-Ll-rig?

3

in which Rz and R together form an ethylene group, -

L1 is methylene or ethylene, and

! is CH or N,

and wherein I or 2 methylene groups within I.1 and the ring formed vhen
‘% and R are linked optionally bears a substituent selected from the
group consisting of methyl and ethyl; -

A is a direct link to the carbonyl group or A is methylene;
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NIVR Spectrum(CD[err]SOCD[ r | 100[err]C) 1.5-1.8 (m 4H), 2.7-3.05 (m
8.

r
o) 10, L1 () 018 i

05- 8. 25 (m 5H), 8.45
EI emental Anal ysi s Found C, 56. H 5.0, N 9.9; [err] 0.5Herr]O- .
requires C, 56.6; H 5.1; N, 10. 15%-151 Exanple 64~  ——————A-wxture of

2- car boxy- 4- (2- napht hyl suI phonyl)-1-[1-(4- ,,m) m , o

pyri dyl) pi pe | bo Ig | perazi ne (0. 11H’ ,LHIM’"@ !B.064 m),
N- hydr oxy gg‘m;' éf(atlrg.eo ? N, N- di cycl ohexykcar-badi Iy ” . 054 g),
DMF (2 m) and DMSO (2 m) was stirred at anmbient tenperature for 18 hours.
The m xture was partitioned betwe(q.ﬁ lrr}at 8!I chloride and water. The

- organi ¢ phase was dri.ed (MgS( err]) ard evaporat ed. The residue was
purified by colum chromatography using increasingly polar mxtures of

et hyl eneiﬁhhﬁehd@ iang, et hangl oA, eﬁlqgtn, There was thus obt ai ned

gag §023Fh§hy# F‘ hon l g"le)%Bﬁpg’glr%ﬁqWTﬂf | éarysn9ossthi peruli ok extvl, QFaPSS

(0. 063 g) andI®R Eqsmhenrﬁo(rﬁ[i[ eetfy3ene] athyleneChE arrih&fydend @xoa@,obernﬁ 0
(. LDB (A Ry tand gl wilin A 145iebpd Boaf vlsﬁ;jz@ﬁ% Ytla 47 5 %
7.95-8.1 foxmiBE)a 58 85 G-pembiexpd @men:bwpévinmal yardsTo@nd C, 63.6; H, 7.0;

N 12. 0 Lered m&@jk%r]ewmuh&e%fﬁetﬁ 1e7ne H 6.5 l;\l 12.0%  Exanple 65
onyl) ridy

A m xture ofﬁgz na thIsuI Ey
pi peri di nand \phe giﬁbﬁy?‘] |3| Beshylenfe SOUPS HBGW-FH Fodgtheyring fgymed,ghemi ony|
chloride @b .ahdnR) akesliilded rdptiadalagheant aeslmaefaruuﬁe sfeQéct'bthtU’m tiée
m xt ure was eva orattedad mathgllene chﬁ) L(, ?)t%
group C Bivdsd ing Y3 oxo, carboxy, met oxycar onyl, 'ethoxycarbonyl,
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl,
pyrrolidin-1l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
methyl, ethyl and benzyl, and wherein the pyrrolidin-1l-ylcarbonyl or
piperidinocarbonyl substituent optionally bears one or two methyl or
ethyl substituents;

H3 is a direct link to X, or H3_is a group: of the formula

13- s ]

in vhich s is 1, R6 is hydrogen and L3 is carbonylmethylene or
carbonylethylene;
X is sulphonyl; and
Q is benzyl, phenethyl, styryl or Z-phenylethynyl vhich optionally |
bears 1, 2 or 3 substituents selected from the group consisting of
fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, ethyl, methoxy
and. ethoxy;
or.a pharmaceutically-acceptable salt thereof.

-_—
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{'to a stirred m X

WD 96/ 10022 . : : PCT/ GB95/ 02285
- 118 - piperidine (0.23 ma“"ﬂl,ﬂl&ﬂﬂﬂl‘l}"nmjurn to the residue. The
- mxture waVG/100Rd at anbi enil r 2 hours. The POCGBISN2285S
~partitioned between nethyl ene chfortde” arfd Water. The or gani ¢ phase was
dried (MgS err]) and evaporated. The_{gsidue was purified by colum
. chromat ography using-increasingly polar mxtures of nethylene chloride and
' met hanol as eluent. There was thus obtai ned
| 1- ( 2- napht Ayl sul phénysninpheterseyefisoderiyanive of [ the  foxmumdadla ) pi peri di n-
* 4-yl carbonyl ] pi perazine as a glass (0.061 g); NVR Spectrum
. (CDO[err]Soc err] Jrfglakgﬁ]CQerr]D) 1.2-1.8 (m 10H), 2.9-3.3 (m 6H),
1 3.45-3.75 (m 4H), /3.9-4. (m 4H), 4.47 (m 112), 5.§(m 1H), 6.8 (d, 2H),
©7.68 (m 3H), 8.0-.2 (m M‘B..sm(-d,cm)-;w ereMtl— Mat @i s Found C,
. 62.5; H 6.4; N, 11\7' [¢¥r] Herr]Orequires C, 62.7; H 6.6; N 11.8%
{ Exanpl e 66 iNg an anal ogous procedure to that described in
 Exanple 1, 1-(4-pyridyN)piperidine-4-carbonyl chloride was reactqugjth
. 2-benzyl - 1- (2- napht hyl syl phonyl ) pi perazine to give 2-benzyl -1-(2-

? naphthylsulphonyf)-4{ﬂ3-0ﬁrpyridyI)piperidin44-ylcarbonyl]piperazine in 70%
yield;, mp. 186-188[err]C NVR Spectrum (CDO{err]SOCD{err]) 1.6 (m 4H), 2.7
(M 3H), heresn edth .of3c) Lol cAH)s cH, 31(ds Whhd B s (d, 6! #s 2u(gha 5H .

P 7.7 (m 3%2 1?@% (m 5H), 8.5 (s, 1|—6 El enental Analysis Found C, 67.9; H,

r

. 6.3; N, 9.8; ] O.6H err]Orequires C, 68.0; H 6.3; N 9.9%

- The 2-benawlis1l (add i hiytdrogeiony| ) pi per azi ne used as a starting nmateria
. was obt ai OWs: - _ - N Met hyl nor pholine (3.12 m) was added
8 %gédep \(‘)y? ﬁet éf?f"'.'ﬁ'ﬁt oxycar bonyl - DL- phenyl al anine (3 ),

* N-benzyl gl yci ne ethyl ester (2.18 g), N hydroxybenzotriazole (1.26 g) and

- DMF (50 m) which had been cool ed t20ptr#ig€. The imi xture was stirred at

" O[err]C for 30 mnutes _

in which R® and R3'together form an ethylene groﬁp,

L1 is ethylene, and

Tl is CH or N;

A is a direct link to the carbonyl group;
Hz is a group of formula

(Tt 120’8

in vhich r is 1, T2 is N and T3
R4 is hydrogen, RS
group, and

is N,

3 together form an ethylene

is hydrogen, or R4 and R
L2 is ethylene, .

and vherein 1 methylene group within Lz optionally bears a substituent
selected from carboxy, ethoxycarbonyl, N-methylcarbamoyl,
piperidinocarbonyl, methyl and benzyl;

H3 is a direct link to X, or H3 is a group of the formula

L3-(NR6)S |

in which s is 1, R6 is hydrogen and L3 is carbonylmethylene;

X is sulphonyl; and

U
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and at anbi ent terrperature Mm&EB The m xture was filtered and the
filtrat porated. Th m t|t|oned bet cetate
and wat gwm?ﬂgo\égrgam c phases wat er, dri e?ﬁ/é‘%@r‘?f) and
evapor ated. The residue was purified 15y coI um WO 96/ 10022

PCT/ GB95/ 02285 -119- chr omat ogr aphy

using a 5:1 m xture of hexane and et hyl acetate as eluent -to give a solid "
(3.7 g). Q is 2-naphthyd whichuoptiohallyebeartseili et 2ssubsritmenced seidctediM sol ution

of hydroggn &l gféﬁecbﬂhi‘iﬁé‘% £l3et, Walord, bEGih a{:ril%'i'ﬁbﬁdﬂﬂ&u}@”per ature

for 16 hours re evaporated to give phenyla
benzyl gl y'!ﬁthiél’ef“ﬁﬁ"xé’s%’& ethoxys g) NVR Spectrum (CD[ err] SOCD[ err]) 1.2

(m 2H), ot & iﬁam?d’@uti@aﬁy@ﬂ&ceﬁtﬁbledfa&lc(-'iﬁdiﬁlﬂh s#ltOthdBecfH), 7.2 (m 10H),

8.4 (s, 2H). A mxture of a portion (0.5 g) of the material so
obt ai ned, N-nethyl norpholine (0.15 g) and a 0.1M sol ution of acetic acid
in sec-Butanol (&b anfinohszercyclicdeaivhticatctdthe foehllax Ifay cBajwedrs. The

m xture S r af e residue was.partitioned between nmethylene
chl ori devglnafyﬁlto? st g‘é&g? éllpnl c phase was washed with water, dried

(MySq er rq-)(théw;soeem@bonamne)-r&ﬂmwemmgnﬁonnu-w Legi-aywidyl)-

chromat ogjig miﬂﬂ%@.chflﬁ‘dn?ﬁﬁﬁi’ﬂﬁ?}&/tmg etghiqéjres of net hyI ene chloride and
met hanol us ~obt aj ned, 1, 3- di benzyl - 2, 5-

|
di oxopi per Z%e ugn'ﬁ’lfg %‘)Wymaﬁ"[i'i@ -Py dé(,l,)?i@endin-l‘-y ca.rb ognldr repetition

of the prpdperazginegacti on, a m xture of 1, 3-di benzyl -2, 5-di oxopi perazi ne
1.6 fal de diet.h d THF (5 m

(1.5.9); 205 Mghibdlob ot e PG PRk ) o T (O )
anbi ent t{@mplr(atpymridyh)pipboidines ¢filieténamida) qthitimce tayidex (0 04 m) was
added dr%‘(‘bﬁﬁphﬂﬁen&ﬁ?ﬂ&ﬁﬂ@é)—ﬁ-éi apqg ?%d:.?:gpéﬂﬁkzi Eﬁ"gf k'ﬁe for 30

m nut es. The ture evapor e resi ed to
100[ er r | @YFi4Yl3pipatagin- l-xlm'qetamido}ethyl)acetamde.

ethyl 2-(2-naphthalenesulphonamido)-3-[1-(4-pyridyl)piperidin-4-
ylcarbonylaminb]propionate, | |
1-[1-(2-naphthylsulphonyl)piperidin-4-ylcarbonyl]-4-(4-pyridyl)~-
piperazine, _ | _ |
2~(2-naphthalenesulphonamido)-N-{1-phenyl-3-[1-(4-pyridyl)piperidin-4-
ylcarbonylamino]prop-2-yl}acetamide, |
4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]~1-|(E)~-styrylsulphonyl]-
piperazine, ' ’
1-[(§)-4-chlorostyrylsulphony1]-4-[1-(4-pyridy1)piperidin-4-
ylcarbonyl]piperazine,

1-f(E)- 4-methylstyrylsulphony1] 4-[1- (4-pyridyl)piperidin-4-
ylcarbonyl]piperazine,

4-[(E)- 6-chlorostyrylsulphony1] 2-methyl -1-[1- (A-pyridyl)piperidin-a-
ylcarbonyl]piperazine,

1- (4 biphenylylsulphonyl)-4- -{1- (4-pyr1dy1)piperidin-4-y1carbonyl]-
piperazine,

1-(4’-chloro-4-bipheny1ylsulphonyl) 4-[1 (4-pyridy1)-
piperidin-4-ylcarbonyl]piperazine,
1-[(E)-4-chlorostyrylsulphonyl]-4-{1- (4-pyrimidinyl)piperidin-a-
ylcarbonyl]piperazine,

1-(7-chloronaphth-2-ylsulphonyl)-4-{1- (4-pyr1dyl)piperidin-4-
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aqueous hydrochloric acid sol UHI (L m) was added and the m xture was
heated to 1 hour. lled to OC an ueous
- sodi um hydr@é?ﬁ‘m&gl ution (1.5 ﬂmﬁiﬂw wﬂﬁlnmﬁe m xture mgﬁlﬁgﬁ’?%ned
' bet ween net hyl ene chlori de and a saturated aqueous potassi um carbonate
. solution. The organic phase was washed mgth water, dried (MgSqerr]) and
i evaporated. The residue was purified by colum chr_omat ography using
i ncreasi ngl y RO m'] }CPures of nethyl ene chloride and nethanol as eluent.
. There was tht aﬁ%?"é’ RPe13% M benzyl pi perazine (0.29 g). A

~solution of &-—Ieshmarbraiylsb-(dbnwhtédlsuiphmﬁyl-teﬂﬁ-cthw)midysl)p(lﬁeﬂid)lnvvas
; added dropwi s %1E&b%8§yﬂn?§pa%§ture of 2-napht hyl sul phonyl chloride (0.257

- g), triethyla et hyl ene chloride (5 WO 96/ 10022
. PCT/ GB95/ 0221352—:13 thylsulphonyl)=<4-{1- (4-pyr1m1diny1)pzpeq:gi;n-l»-quaybonmb-h had
! been cool ed ptigepgzqhglc The m xture was stirred at anbl ent tenperature for

- 16 hours. xture was evapo and he resi d artitioned

! bet ween rret I[&k ERATOSEYEY, duiéi"égll’f'ﬁ 'd/'galfﬁiéy f@ﬁ‘s‘ *ashed with
“water, dri e@l(:h@ﬁﬁvem:]p)ermeevapor ated. The resi due was purified by
 colum chro r.easi ngl Iar f hyl en

- chloride ang% m%gg%{ma?é %%ﬂ'&éﬁfph"?ﬁigf'g"& E{Hg§§ %{ ddPnZ',l’H%ca%mﬁ]'
i 4-di benzyl - piperazipei hyl sul phonyl ) pi per azi ne (0 37 g); NWR Spectrum

(ool err) ] sOCQL?r.rJQ: o hb h%x%%ls% théZf%l)g’wI’l f-%y%}j@yﬂ?‘i%ﬁfﬁé"’('d 1;D 75

. 1H) s
- (m 3H), 1(:ﬁboyy|}jplwesaf(i§le’1|—|) A mixture of the material so

- obt ai ned, 1(19/ mihllaelédsﬁhem- LoQphemf13Lyst1-(A-p-1ayl Pigermiinyd£ne chloride
(50 M) was itl r.red ]upgﬁer aﬁgat rrgsp‘?e?e ol1E gyd‘?jggg% )?ﬁg 24 hours. The ‘
mxture was YFFRRROPELIRARETR4B i | trate was evaporated. The residue was

Cpurified by 1e06mmmmuh¥bqﬁenﬂphonﬂ)ne FL-98:dynidyl)migenidimesnyl ene

~chloride an nt. There was thus obtai ned
| 2-benzyl -1-% ﬁ?ﬁiﬂ@gf%gg | ) pi per azi ne (0. 08

(6-chloronaphth 2-ylsulphonyl)-4-[4- (4-pyrigyi)piperazin-1-
ylcarbonyl]piperazine, o
4-(Z-naphthylsulphonyl)#Z-pipefidinocarbonyl-i-[1-(4apyridy1)?
piperidin-4-ylcarbonyl|piperazine,
4-(6-chloronaphth-2-ylsulphonyl)- 2-ethoxycarbonyl -1-(1- (4-pyridyl)-
piperidin-4-ylcarbonyl]piperazine,
2-carboxy-4-(6-chloronaph:h-2-ylsulphonyl)-1-[1-(4—pyridyljpiperidin-
4-ylcarbonyl]piperazine,
1-(6—chloronaphth-24ylsulph0ny1)-4-{1-(4-pyrimidinyl)piperidin-A--
ylcarbonylipiperazine, |
4=-{1-(2- amxnopyrimidin-é-yl)piperidin-é-ylcarbonyl] -1- (6-chloronaphth-
2-ylsulphonyl)piperazine,
1-(6-chloronaphth-2-y1sulphony1)-4-[1-(4-pytidaziﬂy1)piperidin-A-
ylcarbonyl}piperazine,
4~ (6-bromonaphth- 2-ylsu1phony1) 2-ethoxycarbony1 -1-[1- (4-pyridy1)-
pipetldin-é-ylcarbonyl]p1perazine,
4-(6-bromonaphth—2-ylsulphonyl)-2—carboxy-i¥[1-(A-pyridyl)piperidin-a-
ylcarbonyl]piperazzne, ' '
4-(6-bromonaphth-2-ylsulphonyl)-2-morpholinocarbonyl-1- [1 (4-pyridy1)-
piperidin-4 -ylcarbonyl]pzperazine,
4-(6-chloronaphth-2-ylsu1phony})-2-methoxycarbony1-1;[1-(4-pyridy1)-
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_NNRSpectrum(CD[err]SOCD[err m 3.1-3.4 (m 3H), 3.6 (d,
1H), 40t12H‘) mm U’ﬂlﬁlM81(m3H) 8.4 (s, 1H).
Exanpl e USI n cedure to t hatPGRGBISE3AS | n
Exanpl e 2,

2- am no- N-[l pi peridi nocar bonyl - 2- [_}s§4- pyri dyI)p| per| di n-4-yl car bonyl -
am noj et hyl}acet am de hydrochl oride salt was reacted with (E)-4-chloro-

t | sul.ph -4-chl t | sul ph do] - N-
ek R B i S L 1.7 YL A
et hyl } accanbaky-as( Ga-cglnno(l@plﬂz:hgz Yeud phanyR) Spd &+ (4+pyEdpT) piperidinlad-

2.1 (m
10 m 2 3.4-4.0 (m 10 51 (m 1 6.7 (d,
H) 6. sygﬁf‘ mnfwipé"%@gf“% (H), ;Dz 7.55 (m(6H) ;Des (d, (1H) st 22 (m(
H) BsaPrpnl@rmsceutically-acw»‘-a@lmahﬁqathesesajs procedure to that described
I n Exanmpl e 2,

2-am no-N-{1-pi peridi nocgrbonyl-2-[1-(4-p dy er|d|n4ylcarbonyl

ani no] etty }acetgrﬁraée?ﬁlg%c CoPT ‘gﬂ éﬁ é@&"gﬁ tefopRell

3, 4-di cmewmzmisaydafmhpmmhlzm or icfethe fgimda Ia, oYW 96/ 10022

PCT/ GB9 ﬁﬁﬁ

2-(3, 4- 3{h rot ca.ll ﬁceﬁganbz%r% ?i%])t- H??rfopfpaesrl |1rl1“3ca$ﬁ §I 5. ff_L (4-

pyri dyl yodaprs |1dF¢| 74“?1%#9@'5"4538@110] ethyl Jacetamide as a gum (0.17 g, 27%;

NVR Spectrum(CD[err]SOCD[err]) 1418(m 10H) 2.35(m 1H), 2.88 (m
2H), 3.02 1I—¥ 3.15-3 3.55 : 9 (m,2H), 4.85 (m
Lozy.

1H) | E(a@d 2 the Wrgd'eqﬁif’smf tbov eemporfly B';‘F(fem‘!LlH)I 8.15 (m 3H):
wherein M™ is a group of the formula

(128 _-12-r7%’

in vhich T2 is N and T is 1, the reaction of an acid of the formula 11,
or a reactive derlvative thereof,
G‘—Gz
~A-CO,H

NS

(R,
vith an amine of the formula

HNR®- L2 TSRO -1 -X-Q

(b) - for the production of those compounds of the formula I

vwherein HZ is a group of the formula
(r%8%) _-12-1°R

in which T3 is N, .

and wvherein H3 is a direct link to X,

the reaction of an amine of the formula III
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El emental Analysis Found C, 49.9; H 5.4; N 12.5 [err]

0.4CH err]d[err]
Usi n

requires C, L 5.2; N 12. 7% Exanple 69 an
anal ogous p%c%zm’gto that described in Exanple 56, 4-chlor CRIVR2ERS \was

reacted with 1-(6-chl oronaphth-2- yIsquhonyI) 4-

‘the reaction mxture was cool ed to ambi ent tenperat

(4- pi peridinyl carbonyl) pi perazi ne. The™ ﬁ gci pitate W:rmmlmmmmﬂti"ﬁd when
u

irecrystallised from altrlle There was t hus .obt ai*neé

'1- (6-chl oronapht h- 2y honyl) 4 [1 (4-pyrimdinyl)- -

ipi peridin-4-ylcarb yI]p|p 609 el 218 229 1 &5 NVR
TSpectrum(CD[err]S rr] éﬁ—!} ?TZTB : Iz'ﬁgﬂi.ﬁls(m
i7TH), 3.5-3.75 (m 4 m Zm 675(n1]+b 7 7(m 1H), 7.85 (m
1H), 8.15 (d, 1H), 8.2 (@ 8.28 (m 3H), 8.45 (s, 1H), 8.5 (s, 1H):
El erental Anal ysis Fou C 57 6; H 5.3; N 13.9; [err] requires C, 57.7,
‘H, 5.2; N, 14.0% The III

1-(6- chloronaphth 2- ylsulﬁﬂonyl) A- (4-piperidinyl- carbonyl)pi perazi ne used

‘as a starting material was obtained as follows: -

Usi ng anal ogous

‘procedur es lwéth lo sempiband rafoeble i fortmia AFX+Q @hermiagl dsha difépﬂ.h&qh(hét i on of
.Exanpl e 50 is concerned with the preparation of startlng mat eri al s,

‘1-tert-buto yc r'bonyl pi perazi ne was reacted with
:6- chl or onapht h- 2-yl sul phonyl chloride to give

.1- (6-chl or oggpht h- 2- ﬂakseﬁdobeaudc):@w%rfaﬁm Eotipoidy QF! e FBidulany S8% viel d.

-The material, so,obt@ai.ned was reacte

1-tert - but o¥8REEBIy L5 HEFPHER HF- Ehe, Pﬂﬂﬂﬂ ic acid using

anal ogous

;procedures to those described in the third and fourth paragraphs of the

NRZ-Ll- T1R3

in which Tl is N,

and wherein A is a direct link to the carbonyl group,
the reaction of an amine of the formula IV

al=g2

/
N\ >—NF¢2— L! - NHRS

(33
1
 (Rl)y
with an acid of the formula

HOZC-HZ-H3-X-Q

or a reactive derivative thereof;

IV

(d) for the production of those compounds of the formula I

vherein H2 is a group of the formula

(r%8*) 12178
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- 122 - portion of Exanple 55 which is concerned with the preparation of
starting tg;&%%s. There was thus obtai ned 1-(6-chl oronapht h-2- _

yl sul phonyPY* 2994 i peri di nyl car bonyl ) pi perazi ne in 63% yi BEFHGBRII28her t r um
(CC[err]) 1.5-1.75 (m 4H), 2.4-2.7 gﬁl 3H), 3.0-3.2 (m 6H) 3 5-3.75
(m 4H), 7.55 (m 1H), 7.75 (m 1H)~%795 (m 3H), 8.3 (s, 1H. Exanple
70 Usi ng, an anal ogous procedure to that dfﬂﬂl‘imﬁﬂl Hﬁ\&ﬂlﬁml e 56,
2- ami no- 4ishihdeb T dsiNji ne was reacted with 1-(6-chl @viembgy olab-all

"yl sul phonyld feféPiPed gi%%k‘?a(;pgﬂxlg; po@razine. . The precipitate which
was dep05|teg on cooling the feaction: xtire was isolated, washed wth
cold ethanol and dried. There was thus' obtai.ned - _
4-[1-(2-aninopyrinidin-4-y|)piperidtﬁqﬁg§ycarbonyl]-1-(6-chloronaphth-

2-yl sul phonyl ) pi perazine in 73%yield, m@P 265-267C, NVR Spectrum
(CDferr]SCCDerr]), 1.0-1.4 (m 4H), 2.5-2.7 (m 3H), 2.7-2.9 (m 4H),
3.3-3.(3 (pa vhikh .?Bc(awbor@tlﬁnett&lzne,s, 2H) , 5.(8 (d,H)lH)l, 7.5-7|.7 (mI 3H),
7.75 , , S 8. 1, 8. s, 1H); Elenmental Analysis
Found C @5#‘#&%&% 3&1%995}5 (‘ﬁ%réﬁ%‘r‘le%&ﬁes C 56.0; H 5.3; N 16.3%
Exanpl e 7¢ith an acid of whe rfpramlaanal ogous procedure to that described in
Exanpl e 32, 3,4,5-trichloropyridazine was reacted with 1-(6-chl oronaphth-2-
yl sul phonyl ) - 4- (4- pi peri di nyl carbonyl ) pi perazi ne. The crude reaction
product was purified by coIunn‘@bFo&&r&§$§3h§4hsing i ncreasingly pol ar

m xtures of methylene chloride and ethyl acetate as eluent. There was thus

obt ai ned £ (5; ¢l 9 QNARNL 2 VLRl plo™Y! ) - 4-11- (3, 4-di chloro-

(e) for the production of those compounds of the formula I
vherein M2 is a group. of the formula

(r’e) 121’8

in which T3

and wherein M

is N,
3

is a direct link to X and X is carbonylamino,
the reaction of an amine of the formula III
with an isocyanate of the formula

OCN-X-Q
() the reaction of a compound of the formula V
__/G‘_=G2 |
N2
e | | oy
(R

wherein Z is a displaceable group,
wvith an amine of the formula

-
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| and the fil

pyridazi n-5-yl) pi peridi n-4-yl carbonyl ] pi perazine in 35%yield; NW

- Spectrum (CD[ err SOCD[err]) 1.5-2.7 (m 4H), 2.7-2.9 (m 1H), 2.95-3.1 (m
~ 6H), 3.5- 3‘7"95?"(19422&—{) 7.7 (m 1H), 7.85(m 1H), 8.15 (d, rH)WGQSIQms

. 1H), 8.25 (d, 1H), 8.5 (s, 1H), 8.9 (s, 1H). Exanpl e 72
- mxture of 1-(6-chl oronaphth-2-yl sul phasglj-4-[1-(3, 4-

-~ di chl oropyridazin-5-yl) pi peridi n-4-yl carbonyl ] pi perazi ne “"'HIH“I"“H)MIIHIII
.- 142 - WD 96/ 10022 2 .1..1.3 2,3

" PCT/ GB95/ 02285 HNR®-L"-T"R”-A-CO-H"-H~X-Q 55 _

pal | adi um on- carbon catal yst (0.05 g) and ethanol (10 ni) was Stl rred

_under an at@spheref&f tmédﬁ:qﬁﬁ&ﬂﬁsog %ogg gg,g ﬁxdsTQP ﬂﬁbxfdé"nﬁlws filtered

ate eyvapor at ed he resid puri fied col um
- chr onat ogr 3peyeirs |“ng ¥noF A JeAEs 2 B%Tb&"yn?&thF'é@‘YoF°'FFétiﬁ§'F?eBE"“R}hF‘éﬁ| de and’

: rlfet gang: ashydroBisis J’i}’lar emjﬂ:&niﬁ foZtl[vél)tf«'(azﬁﬂk Idwhereixll )Hz, i og Q bzars a

chl or S on pyri dazi nyl) pi peri di n-4-.

-yl carbonyl ]ef} BQ}‘Q}PF%C g '8‘2'5 é '2925% NVR Spectrum (CDl err] SOCD err])
1417(m4H) 2.6-3.1 (m 7H), 3.5-3.7 (m 4H), 3.9-4.0 (m 2H), 6.85

(10, Ty 1o T oidh of shisd Sompais G 2he dhepdid 7. -5, (5

1H), 8.55 ( m Xt ure of
1- (6-chl ordﬁ&pﬂt‘hﬂﬁ W satrfh(bngrts Mcqwoﬂ,pérawyam»hwr) pi per azi ne
(0.96 9), NN%iWhﬁﬁﬂ%aﬁ&l?’grédp) 28 reaction of a compound of the formula

I wvherein H ’ H3 or Q bears a carboxy group, or a reactive derivative
thereof, with ammonia or an appropriate alkylamine or dialkylamine; or ‘

1) for the production of those compounds of the formula I
vherein Q bears a hydroxy group, the dealkylation of a compound of the
formula I wherein Q bears a (1~4C)alkoxy group;

and when a pharmaceutically-acceptable salt of a compound of
the formula I is required, it may be obtained by reactiqn'of said
compound with a suitable acid or base using a éonventional'procedure;

and wvhen an optically active form of a compound of the
formula I is required, it may be obtained by carrying out one of the
aforesaid procedures using an optically active starting material or by
resolution of a racemic form of said compound using a conventional
procedure.

9. A pharmaceutical composition which comprises an
aminoheterocyclic derivative of the formula I or of the formula Ia, or
a pharmaceutically-acceptable salt thereof, as claimed in any one of
'cla:i..ms 1 to 7, in association with a pharmaceutically-acceptable

diluent or carrier.

10. The use of an aminoheterocyclic derivative of the formula I
or of the formula Ia, or a pharmaceutically-acceptable salt thereof,
as claimed in any one of claims 1 to 7, in the production of a
medicament for use in producing an anticoagulant or antithrombotic

effect.
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v met hyl ene chl oride (10 n1) was added dropvvise to a stirred sol ution of 2,\

2,4,6-trichloro-1,3,5-tri @q_ﬁ \ chI oride (20 m)
* which had been cooled to 3| errﬂ] e mx lljggé\;\‘%isfﬁ X

d_at Rrerr]Cfor 1
hour. The m xture was evaporated a resi due  wef .
ethyl acetate and water. The organi was washed wi pat
(MySTJ err]) and evaporated. The residue was purifi MO coI uPGT _
chromat ography usi ng INFERRATIGNAY PRELEVINARY SXAMMNATION WERORT C1
ethyl acetate as eluent. There was thus obtained .
1- (6-chl oronaphth 2-yI sul phony! ) - 4PCT Artiqe4$ @4 BiteH] or o- 1 RS- tﬂ’b@ﬁn‘-(z's"ﬁ’ A
yl ) pi peri di n-4-yl car bonyl ] pi perazine (0.96 g, 74%, mp. 230-233C,
Spec teb L CDCL Lorr 1) 1 O/m AI—I\ 2 ZJm 1J—ll Qﬂ_Q’JLm GI—I\
3. 55 3"%3“‘(%“‘&14)“"*‘?"‘}% (m I%-"’g' %Nl aomam@mn | o 1 31
8.3 smﬂ&l—&omlﬂmrrent al Ancly5| s Foun HY“-’S‘“’Q‘“ %%F‘H‘“ ’B’W“

0. 25¢ ntydm RrThaAhyear)

A m fture of 1- %yrldy )plperazme (O 163 g) m4_ itrop

he

4- (6]cHG3/ BB A3HPR285 v| sul pHoRY91B®} azi ne- 1- carbo v?-%/toé/}@/“ﬂw q) in DV
(5 ] )inteppationad Piteny Clagkifictieh (PERdr agjornishsgif@jopsnd JRC f or 16 hours. The m xture was
evapdqr at ed and the resi FIu_e 719,&;1 bLI oned bet ween ethyl acetate and 2N
aqueds 06 eI he agleous =W ~Yelu= *
96/ 1022~ ' PCT/ GB95/ 02285
- 124 -ZENECA\&.IMITHD epralof dil ute aqueous sodi um hydroxi de sol ution and the
m Xt Ure S EXLT aClred W tIT &t Iyl qCEL Al &, e Ordan ¢ eXtract_was gred
(MyS@  err]) and evaporated. The solid so obtained was recrystallised from

M At Uf. € Taks inteSAH0A KRB RanHalib) kep@ QRS tdn Grepartd) 6y u@s 14V Hatiénkl Wretirlitl yorxiding
1- (6-{chl or@-ﬁnamwﬁuzuw@aropmmtmmm(mwh dyl ) pi perazin-1-

2. This REPORT consists of a total of sheets, including this cover sheet.

. This report is llso accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have
been amended and are the basis for this report md[or sheets containing rectifications made before thizs Authority
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT).

These annexes consists of a total of a _sheets,

3.  This report contains indications and eorreipon&ing pages relating to the following items:
I [?__{_] Basis of the report
i | Priority
411 D Non-establishment of opinion with regard to novelty, inventive step and industrial 'a.pplimbility
v [] Lack of unity of invention

V [X] Resasoned statement under Article 35(2) with regard to noveity, inventive step or industrial applicability;
citations and explanations supporting such statement

o~

Vi [] Certain documents cited
Vi [ ] Certain defects in the international application
VIII [ ] Certain observations on the international application

Date of submission of the demand Date of completion of this report
 01/04/1996 12 09%
Name and mailing address of the IPEA/ Authorized officer
e\ Buropean Patent Offi : \
D-80398 Munich ‘50“‘“ g
Tel. ( +49-89) 2399-0, Tx: 523656 epmu d 3-‘0'
Fax: {+49-89) 23994465 Telephone No.

Form PCT/IPEA/409 (cover sheet) (January 1994) (13/057199¢6)



P

yl car bonyl ] pi perazine (0.34 g); NWVR Spectrum (CDlerr]SOCD[err]) 2.95-3.05
(m 4H), 3.15-3.3 (m 12H), 6.75 (m  2H), 7.75 (m 1H), 7.8 (m 1H),
.1-8.3 (m 5H), 8.5 (s, 1H); Elenental Analysis Foungers: apﬁﬁca'émnhb 5.3; N,

C 2 0%
4 F'rP‘F'FBber rbﬁr eqw KL F 57pmﬁ§; P g#&%ﬂrp{l perazPﬁg/GBfSJQF%all ate

-n

'of 4. mt;gﬁhen?ﬁ! chI orofornate (0 4 g) in nethyl ene chlori de (15 m) was

ad&e&‘“&?
mhechmﬁre—sakhte—%—gj—tﬁ-aﬁnﬂ—mmefe—&eﬂﬁﬁmhmﬁmﬁﬂ-mﬁ
(39, fHig re gA}{ ﬁ,-{g C&éﬂlﬁ: on%@#ﬁfg JfO(R%ﬁceJrE%he@s)%féﬁ fav gt

terrperat ure was evapor at e reS| ue was

par t PEEice i HEGSHS@? i aingitatjan vadep dticle Hage aefel’éﬁcte AR Hhis éﬁnor&qa é@tﬂéﬂablascﬁle(in and are
bi c afidp Qitled té>Ehe Wopbr®sincd MRy @ £H2tbrkaif Qhehthénty)):Was washed with 1IN aqueous
hydrochl oric acid solution and with water, dried (MgSOJ err]) and
evaporated. The solid so obtai ned was recrystal lised froma m xture of

i sohexanthe dstekmatidnall appideatiod & orighmlle filad t hus obt ai ned 4-nitrophenyl

4- (6-chl oronapht h-2- yl sul phonyl ) pi per azi ne-1-carboxylate (0.73 g); NWR
Spectrum (CD[err] SOCD[err]) 3.1 (m- 4H), 3.5-3.75 (m 4H), 7.25 (m 1H),
7.38 (] the dscrigti®p pagen 1,4-6)8;10 33-16 19319 25(58-658,§7- 77 Sastoriginally ifiled, Exanpl e 75

Usi ng an anal ogous pgwcedure to that described fﬂe(ﬁi&”m @enind
1- (4-pyridyl) pi peridi ne-4-carbonyl chlori de Was

4- (2- napht hyl sul ph@#§ $:3i7pé 24 :Ae2b 6678, 8, 4142, ﬁ’é%‘!lFﬂ/@%éﬁtfﬂﬁ&ﬁﬂ% Of7..[96.
4-pyridyl) pi peri dlpiyeél yl carbonyl ] pi peri di ne i pfilahith &b dettelWR_Spect rum

5755, 65 (m 50, M BB ot o Bl o !0l 612

ed m xture of 1-(6-chloronaphth-2-ylsul phonyl) pi perazi ne

(m 5H), 8.37 (s, 1H). WD 96/ 10022
PCT/ G'FQF&Q%%?E, Nos. 1(part), 2-6, 7(part)__ ., as originally filed,
' Nos. , as amended under Article 19,
Nos. ; filed with the demand,
Nos. 1(part), 7(part), 8-10__, filed vith the letter of 29.03F. 96,
Nos. _ , filed ylith the letter of ;
[ ] the drawings, sheets/fig , a8 originally filed,
sheets/fiq , filed with the demand,
sheets/fig , filed with the letterof ___
sheets/fig ; £iled with the letter of

2. The amendnents have resulted in the cancellation of:
[ ] the description, pages '
[ ] the clains, Nos.
[ ] the drawings, sheets/fig : .

3. [ ] This report has been established as if (some of) the amendments had not been made, since they have been
-considered to go beyond the disclosure as filed (Rule 70.2(c)):

4, Additional observations, if necessary:

Form PCT/IPEA/409 (sheet 1) (January 1994)



A

- 125 - The 4-(2-napht hyl sul phonyl ) pi peri di ne used as a
starting material was obtained as foll ows: - Triethylam ne (8.8
rﬂ) was added to a stirred m xture of tert-butyl Intern. application ¥o.

%WW%%@V#%@%W Ap%?é%i%?@% phony

chI

Qﬁi@t}ﬂfnkﬁ: &F@a 0 rs
evapo%‘gie resi aue \%gé)l %ghre [ (t)one \X;engfgegt[eg% aceégtle
conc&itations aul expjanations superting sigh statesest ut | on The organi ¢ phase was washed
it . e
col um chronat ogr aphy using ethyl acetate as eluent to give tert-butyl
4- e STRG bi peri di ne- 1- carboxyl ate (7.82 g). A mixture of a
portion (0.99 g) of the material so obtained, sodium

2- nap esulphlnate(143 a (70 M) was stirred a heated to
120[e:}{9‘] %lﬁg 5 hours. The mx‘gﬁpefmé?—/gmmredm e was

partitioned between et hyI acet@siss and 2N agueous sodi um hydroxiMe sol ution.
The organi c phase was dried (MgSgJ err]) and evaporated to give tert-butyl
4- (2- napht hyl sul phonyl ) pi peri di ne- 1-car boxylate (0.64 g) which was used

Wi t houfveptiye: Stapr( Iﬁurl fication. Claims 1-10__A pixture of a portion .56 g) of
the material so obtained and tqaikd uoroacetic acid (5 nl) was styprred at
anbi ent tenperature for 1 hour. The mxture was diluted wth ethyl acetate
and washed with 2N aqueous sodi um hydr oxi de. The organic |ayer was dried

My SO Industrial applicabildtyorit ed t o Glaiwsee14102- napht byl sul phonyl ) pi periksii ne (0. 18
; NWVR Spectrum(CD[err]SOCD[&;1 ) 1.36-2.08 (m 4H), 2.8-3.05,(m 4H),
4.12-4.55 (m 1H), 7.6-8.25 (m . 8. 34 (S, If). - The sodi um

2- napht hal enesul phi nate used above was obtained as follows:-
2_

ours a stirred m xture of sodium sulphite (33 g), sodium bicarbonate
(112 6—”@31 'ﬁrﬂ? HEARII56 mi ) which had been warned to 70[err]C. The resul tant
m xture was stirred at 75[err]C for 1 hour and stored at anbient

(TS e Jeilhbng TS BASFLR 1405 6y’ SOheladeod B8 ERS 1

purposes of this report:

D1 Merck Index, vol.1l1l, 1989, no. 804 and 2807
D2 Current Opinion in Therapeutic Patents, 1993,
- pages 1173-79.

- 1). The subject-matter of the present claims is novel over
D1-D2, since these documents disclose no pyridine,
diazine, triazine or tetraazine derivatives (Article
.33(2) PCT.

2). The problem underlying the Application is seen in the
provision of further factor Xa inhibitors.

- The Examiner is satisfied with the fact that it is cred-
ible that substantially all claimed compounds are factor
Xa inhibitors, since the Applicant has further submitted
data showing that every compounds of examples 1 through _

Fors PCT/IPEA/409 (sheet 2) (January 1994)



WD 96/ 10022 : PCT/ GB95/ 02285
-126- Exanpl e 76 Usi ng an anal ogous procedure to that

+ described in Exanple 1, 1-(4-pyridyl)piperidine-4-camfef applfcio fode Was

d h h | d
< Prsmi g, 4%@?@&% ' EXSERETION REroRT ). v c FEBATBIBBRRPR ne i v

6 296~y : - =

1.87 -2 : 4

3. 6- 4. E %§SS#€0?C’\;&]{%§1% %’i\rlaﬂ%r &t ‘Ai‘?YE%f(ﬁ? E?&nk? 63-7. 74
(m 3H) 7. (d, lH) 8.12 (s, 2H); Eenental Analysis Found C, 72.2; H,
6.7; N, 25 Th
4- (2 na thyTt%n o% er| ﬁ‘?&é‘é lé cé’h %eé\l %%t%é?f ﬁrese%%?% %%d as ©
follo vvs D2 which w%%leﬁ%nl%m&lh%ﬁt%l %@\@?%?oxa(z 34 g) in DVF (10

m) was added dropwi se to a.stirred mxture of sodi um hydride (60%

foerr o THRVLA fegrd: 69 e olmBarFARE £Erudtiral dhehPRenes bac” o0 ' °
sol ution of twaéntthqlpﬁesenyleuypoundsdane those bdkgtbdeed3iA DR ,in DNF

(40 m) was T, i ent

t emper at ur e. agl%e m x ure vvafs &g‘?ﬂ‘%r on vveenggfﬁéf é?égé%glgnd wat er .

The organi c ¢oREd nRE mmeldeemthonal@re@raedobwg%ef@}')thﬁd evapor at ed.
The residue Mléé Yas ol um chromat ography using nethyl ene chloride
as el uent. here was us obtained tert-butyl . .
4- ( 2- napht hyl t hi o) pi per| di ne- 1-carboxyl ate (0.65 g). A m xture of

the naterieuAmcnniém&nmd §t§bt¢éﬁ|théf@ﬁﬁféCbGCédkMOWIGdQédeﬂoﬁttnébient
enperature f r 30 mné ?]%hghm xture pag diluted.with, Et‘gg'ls lqggtate and

washed with %ﬁﬁ% e presen clalms, since i
predictable from the cited prior art that these claimed

compounds were effective as inhibitors of factor Xa.
Claims 1-10 meet therefore the requirement of Article
33(3) PCT.

Forn PCT/IPEA/409 (sheet 3) (January 1994)



hydr oxi de sol ution. The organic solution was dried (MySOerr]) and
evapor at-ed. There was thus obt al ned 4- (2- napht hyl t hi o) pi peridine (0.32 g);
NVR Spectrum(CD[err]SOCD[err]) 1.42 ('m 2H), -1.88 (m- 2H),- 2.58 (m 2H),
2.94 (m 2H), 3.43 (m 1H), 7.5 (m -3H), 789(m 4H), ~° WD 96/ 10022
PCT/ GB95/ 02285 - 127 - Exanpl e 77

Usi ng an anal ogous procedure to that described in Exanple 1,

1- (4-pyridyl) pi peri di ne-4-carbonyl chlor?de was reacted wth

2- Ey(cjir oxymemﬁy%t.— 4,r(§n@ap£ﬁﬂﬁbhswcpﬁomelsgeai1@é[%%aziﬁm &&yﬁbvﬁlronibira _wniin is

2- r oxy y napht pho | peridin-4-

yl c;r bonyl§ f’p%t"ﬁ?é?f’e °rfnuZP2 %Icﬂagyllﬁﬁl}?"sﬁ&@?'ﬁfﬁf\'{(’(ﬂ%égg] soc err],
100[err] C) 1.55-1. T (cowpdidds df &8e Ipr@Seftmin@édt ion cdSesSs ot {vitySk ,thd. 49

2 2 m 3H),
3(3m0 8H)2 ( ‘?tng{s_éQnt k% gr?vgr;th_{@ of?E) vazalez chd me:]iizé;a'l)l.sd 88%%‘7%"%% 5" 6. 2:
N, 10.4; 9nsieqaoylamEtherany?se] Jé}drlfﬁqdeqmrr exatpleptn Zhe treptuentpr 10, 6%

The 2- hydrxyemiikl oft vhaodtapht Nud-aut AU bD UREhAS UFGiyAnd Starting

mat eri al was obtained in 49%yield by the reaction . )
2- hydr oxy EERYTGVBETHAF ndi5epse ve Furbifanpxampdey) ofzguch modichijdisorders _
2- napht hy| isieh g0 Rk icilsl BsidievaSiu1gr adhdd Batebabvis RLOE RdHa R ibastdiah gescri bed

o5 orP! Spptabf SRRELLUR, CHE el RgRh ol gghﬁosci%on?@}gq%ﬁ%“ggﬁ”;usm’

8.07-8.28 c(rrrpr@-ﬂ):.al 8:h4-4m]@q;szs1|—1)oagu1®q@np$1e‘1d?8mes, vascular injury including
reocclusion and restenosis following angioplasty and coronary artery
bypass surgery, thrombus formation after the application of blood vessel
operative techniques, the introduction of artificial heart valves or on
the recirculation of blood, cerebral infarction, cerebral thrombosis,
stroke, cerebral embolism, pulmonary embolism, ischaemia and angina
(including unstable angina).

The compounds of the invention are also useful as inhibitors of
blood coagulation in an ex-wvivo situation such as, for example, the
storage of whole blood or other biological samples suspected to contain
Factor Xa and in which coagulation is detrimental.

According to one aspect of the invention there is provided an-
aminoheterocyclic derivative of the formula I (set out hereinafter)
wherein Gl is CH or N;

G2 is CH or N;
G3 is CH or N;

m is 1 or 2;
R! is hydrogen, amino, halogeno, cyano, (1-4C)alkyl or (1-4C)alkoxy;
Ml is a group of the formula

NR2 -1 -T1R3

in which R2 and R3 together form a (1-4C)alkylene group,

Ll is (1-4C)alkylene,

REPLACEMENT SHEET

29 JUL 1996
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- . . - ——




“

1,1 -Carbonyl diimdazole (0.208 g) was added to a stirred solution of

N-(6 chl or onapht h- 2-yl sul phonyl') gl ycine (0.39 g) in DM (10 m) and the

m xture was stirred at anbient tenperature for 30:rinutes. :

1- (4- Pyri dyl ) pi perazine (0.21 g) was added ‘and:t he m xturé was stirred at
anbi ent tenperature for 18 hours. The m xture was part|t| oned between et hyl
acetate and water. The organi c phase was_washed with brine, dried

(MySd err]) and evaporated. The residue #as recrystallised froma nixture
of hexane,arfat hyl acetate and nethanol. There was thus obtai ned

1-[ 2- (6- chl or onapht hal enesul phonami do) acetyl ] -4-(4-pyridyl)- piperazine
(0.179 g, '1210%,CH(TPE. '192 193[err] C, NWR Spectrum (CD[err] SOCD[err]) 3.15

" 5 il B oAl e B £ U i Gofie i

PCT/ GB95/ Q48R3 are linked optionally bears a (1-4C)alkyl-subaBieuentkl enent al
Anal ysis Found C, 56.5; H, 4.8; N, 12.4; [err]CNerr](err]S requires C,

56.7; H 4.8 N 12.6% The
N- ( 6- chl ormriaphatdirgety |1dok plvotié )afrponyie goourd @8 Paisstlanf€l alkydeneri al was
obtai ned as foll ows: - Triethylamne (0.278 nl) was added to a

stirred m xture of 6-chl oronapht h-2-yl sul phonyl chloride (0.522 g),

gl yci ne natthyk £sreup dfydnedbkouliade (0.251 g) and net hyl ene chloride (10
m) and the mxture was stirred at anbient tenperature for 1 hour. The

m xture was partitioned between ethyl acetate and water. The organi c phase
was washed with brine, dried (MySQréxh].)rwm@drBvaporated. The residue was
recrystallised fromnethanol to give nethyl

N- (6- chl or onapht h- 2-yl sul phonyl ) gl yci ne (0. 46 Q). A m xture of
the materi gl wBOcoht 8 nedr aNd 2N aqueous sodi um :

T2 is CH or N,

T3 is CH or N,

R% is hydrogen or (1-4C)alkyl, RS is hydrogen or (1-4C)alkyl, or R? and
R5 together form a (1-4C)alkylene, methylenecarbonyl or carbonylmethylene
group, or R% is a (2-3C)alkylene group which is linked to a methylene
group within L2 forming a 5- or 6-membered ring involving R% and T2, or
RS is a (2-3C)alkylene group which is linked to a methylene group within
L2 forming a 5- or 6-membered ring involving RS and T3, '

L2 is (1-4C)alkylene, (3-6C)cycloalkane-l,z-diyi, {1-3C)alkylene-carbonyl
or phenylene, and, when r is 1, L2 may also be carbonyl-(1-3C)alkylene,
and wherein 1 or 2 methylene groups within L2 and the'rings formed when

R* and R3, R? and 12 or RS and 1?2 are linked optionally bears a
substituent selected from the group consisting of oxo, carboxy,
(1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcarbamoyl,
N,N—di-(1-4C)alkylcarbamoyl, pyrrolidin-i-ylcarbonyl, piperidinocarbonyl,
morpholinocarbonyl, piperazin-i-ylcarbonyl,

4-(1-4C)alkylpiperazin-1-ylcarbonyl, N-phenylcarbamoyl

Sheet I-las Been Replaoed .
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oh

hydr oxi de solution (3 nl) was stirred at anbient tenperature for 30

m nutes. The m xture was partitioned between-di-ethyl ether and water. The
aqueous phase was acidified by the addition of 2N, aqueous hydrochl oric acid
and'extracted with ethyl acetate. The organic phase was, washed with water
and with brine, dried (MySJerr]) and evaporated. There was thus obtai ned

“the required starting material (0.39 g) which was used w thout further

purification. Exanpl e 79 - A i xture of
1- (4' - et hoxycar borxg! bs peeby | unGeystiddptieity b¢rtlin aminoheterocyclic

1-(4- J b
Lok um yPLRELPEL BE e oY ASE AN BLPSLATINS, [k ke &l BIVERT,
stirred apdsdloated fpz-)msr @Flhh)@SfloﬁOJB erowpls. Mydrafpedifiores wadtpiuredbe i nt o

wat er anduﬁaézrsesw%m téﬁe”?ﬁ@ﬁ‘t@&? enbBbitfdsdEs alhesRRUSOUR @ URRRE SiARNVAS
filtered. The solid so obtained was resuspended in water. The m xture was

aci di fi edpﬁf/setsﬁeFaé'(}&Ft’Fat)r’rng‘&Pé%laﬁ“’é’c‘éﬁ| c acid and stirred for 2 hours.

ghe 30| l ﬁ was i solnt £6l, fudBBHE EoVibé finawdtebd it Wi fdsodheladlytetiaifrofRde
ried. There wa . ,

1 (- car GRTAIR Sy F29 BPEHHASHYIT. 29 12 Gy F5gr) PRAGPIYK gesive or

yl car bonylr]acpsnpermnmebj i@B%e @fE; one or moi® 86MOORL: carbon atoms, the

PCT/ GB95/ :N%'R ct rum

(CD{err] S ef':.? en]c_8r6;rassef CSny s%ch og'élc(ally ﬁtlv% 06 %gc_gemic £ AH)

3.32 (m gpﬁsesge@?aﬁ:or &q) lnlgtbgt;on(yf acg_H)lty4 G@e( §yntg3pﬁis pf()q_pt(lgall}m_b

7.24-7. 96 atPiveOEBrmsBandP velcadled out B¥HMRhEa#0 techniques of &Egadiet hiol (0. 15

m ) was added dropwi_.se to a, stirred
chemistry well known in the art, for example by synthesis from optically

active starting materials or by resolution of a racemic form.
According to a further aspect of the invention there is

provided an aminoheterocyclic derivative of the formula Ia
wherein Gl is CH or N;

G2 is CH or N;

mis 1 or 2;

Rl is hydrogen, amino, halogeno, cyano, (1-4C)alkyl or (1-4C)alkoxy;
Ml is a group of the formula
NRZ-L1l-T1R3

in which R2 and R3 together form a (1-4C)alkylene group,

1l is (1-4C)alkylene, and

T! is CH or N,

and wherein 1 or 2 methylene groups within 1l and the rings formed when

R2 and R3 are linked optionally bears a (1-4C)alkyl substituent;
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P83 g) in
4 stirred
Alsdl uti on of

suspensi on of sodi um hydri de (60% di Spel‘SI on i anplrmEMENh'nSHEE@
DHPU (3 nl) which had been cooled to 3[éerr]C gn

and allowed to warmto anbi ent terrperature ove gm.apg
1- (6- met hoxynapht h- 2-yl sul phonyl') - 4- [ 1- (4- pyri . )Brgp n- 4-

yl car bonyl ] pi perazine (0.1 g) in DVWPU (2 nl) was|add

stirred and heated to 110[err]C for 90 m nutes! ooled to
anbi ent tenperature and partitioned betwdén net de and water.

The organi g1 paaekNes ﬁhakaawmmcarbshbgnt negraa.ssmfc)ammumylsodl um
-hydr oxi de. The resultant pre t.e _was zl at There was

t hus obt ai H&tt% a%‘SYWd?%xfﬁaglrﬁ? zllgnlgmvﬁo §,14)C?gllfaf0(gammo,
pyri dyl) pi peridiabkahoyll ¢ acaoydikanpaiidnyhe (2040 atksadnydfcki®bPl g phenVR

Spectrum ( err @) 3 (m 7H)
3.55 (t, 4 Ssabigh s Do ‘i’lﬁﬁ é’#ﬁrg’?%h’]fz F&en%éi)’lp%éggi ﬁ’]m’lyﬁ)%“zéh g‘gg

7.45 (m 2H¢t;er7>a891C(xm. Heferogrydghion hspgroasylﬂal@mnﬂm) hEteEPeméphqmél yS| S
Found C 53b§n2§11, aéd(i,en%yllo 0; [err] 3Herr]O Na requires C, 53.9; H 5.9;
N, 10.1% anpl e Usi ng an anal ogous procedure to that -
descri bed 2R EheRpi® 521‘1 BELERQAFYLI BRSFAFIRNE OF (FES4IREAFBRTRH SEMROLR e was
reacted W thBcémRiabyl- coac{u:lm(na é\mlﬂhmdrﬁuwﬁmyés) Ri Peraaz b metb¥tdP GBhedy@11®

ive 2-methox th g4l phonyl d
O per i ai e FeDR R IS TP ATAIAG 0P rF b dohSHeR P RS Setsched bR et i
(CD[err]SO@Hmrsn:]mg de[xEtrn’dgeﬂ axyphén ah00fwphp) 1.6-1.85 (m 4H), 2.4-2.65
9-4.1 4
45 (m 1%4§‘§ %§§§’{ fi@i‘i%wen‘f? g’éféé"afrg—@ p;ég&%} (H)ﬁ—'é T RN Em EDH)
8. 45 (d, 1EpenylEhiphimyal pheavisilphmeindhesergaryloxy, htgroaqylulios: [err]

I(:)’ C'?'}-l[GgrQrS} gggg%klﬂa'&?ﬁsvﬁph%ﬁ5heﬂéro§z@.@u1ﬁhon¥@ . Bbnzyl or b¥M2099/ diY32Zcuent
optionally bears 1 or 2 substituents selected from the group consisting

xture was

of halogeno, trifluoromethyl, (1-4C)alkyl, (1-4C)alkoxy, hydroxy, amino,
carboxy, carbamoyl, {1-4C) alkoxycarbonyl, N-{1-4C)alkylcarbamoyl,
N,N-di- (1-4C)alkylcarbamoyl, (1-4C)alkylamino, di-{1-4C)alkylamino,
(2-4C)alkanoylamino and tetrazolyl;

or a pharmaceutically-acceptable salt thereof.

Suitable values for the generic terms referred to above include

those set out below;

When m is 2, each R! is independently selected from hydrogen,

amino, halogeno, cyano, {(1-4C)alkyl and (1-4C)alkoxy.
A suitable value for R! when it is a halogeno group, for a

halogeno substituent in M2 or M3 or. for a halogeno substituent in Q is,

for example, fluoro, chloro, bromo or iodo.
A suitable value for R! when it is a (1-4C)alkyl group, for a

(1-4C)alkyl substituent in ML, M2 or M3 or for a (1-4C)alkyl substituent
in Q is, for example, methYl, ethyl, propyl., isopropyl, butyl, isobutyl,
sec-butyl or tert-butyl.

A suitable value for R! when it is a (1-4C)alkoxy group, for a

(1-4C)alkoxy substituent in M2 or M3 or for a (1-4C)alkoxy substituent in
Q is, for example, methoxy, ethoxy, propoxy, isopropoxy or butoxy.
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- 130 - The net hyl
2-[1- (2- napht hyl sul phonyl ) pi perazi n-2-yl Jacetate used as a st artl ng

materi al was obtained as follows:- = . "Usi ng™ edure
to that described in Exanple 2, nethyl 2-(1- benzyl p cet ate
(J. Chem Soc. Perkin I, 1992, 1035) was reacted wt | phonyl

chloride to glve nmet hyl

2- [ 4-benzyl - 1-(2- napht hyl sul phonyl ) pi pefézi n- 2- yl ] acet at e in 90%yi el d.
The material so ol g}, Nafl1Wag, RaELChaW gl @L,ﬁ&pqt:hyé (1ChEhRfPrimt e
usi ng an analogous roce ure to that described in th second par agraph of
the porti &%F @F‘a@@@rrpm%ztfmi vkt - | RropBhc dSAREPRIGL Y I‘Pu"-ﬂae"’-'pﬁ@%%ﬁ“éﬂon of
starting materi al as kh bt ai I 2 3
2-[ 1- (2- napht hyl s% ]-’1( qul pél%ag?rngzt(gl ra:Z\lgle’gﬁt%gé/|gr]1m orme é)y R I\7l-n€d R
Spect rum ¢&dde@er] W earrrd] RS ZdobtRer’ of rny 2P)) and2r® dogecﬂd:}) ;s,’3 3%- Sxakip1é M

g gg %%lylﬁlz% ghiél%\m' %meth}?leé? \ii} l_betﬁaé"eggylene (m :L),Jsl_? ngséﬁzagg]l ogous

pr ocedur e to that xlesctdrhedvd iheExsd Rl 2-13C)a1ky1ene group by which R? may be
1- (4-pyridyl) pi peridi ne-4-carbonyl chlorj de was reacted wth ethyl
1-(6- bronéh‘é}ﬂﬁthf#z&w%@}f%sﬁergno)lpl Withani ife- B3 d‘@n’b’%()llla]s@ 8 gimpghylene
4- (6~ br omgpapil Do L2 LPRE MY g P}nﬁlﬁgycar bo lene[ &by @géf't Pl

3-
pi peri di n? ﬁo E5FB8h yl ]1pi perazi % |eT err]ds' NNR
Spectrum @éi)[eetam}ﬂsoca[:}aﬂ:e}ie qzt)@ﬁfemet]h@}e® 2 (t, 3H) 1.5-1.8 (m 4H), 2.55

1H), 2.7-3.05 . 65-3. 3 4.05-4, 25
oy (5 o Oy Slheat watueogs B3 (B 2y e et SPal i adiden 45, (M

El enent al fénaxpsplse, FmatrtdflepeSthaylérue,Stﬁ,mehhyl&ne or tetrgmerbByfanees C, 54. 6;
H 5.1; N 9.1% Thesethyl | . o
(8 by onBrEARLe YBRes SR OH I9Fn oAb Ho 8. (-65 PP LB Ly dit .

‘starting maf@xaaﬂ;wvaey@iﬁpabmcé-imz?dh%yi@cdoﬁmm Bhyivl,

1- benzyl pi a2| e-2-C xyl,ate and 6-brogona 2- sulphonyl chl ori de
usi ng ana go senparnc?cé ur&; D tcﬁgg%e grsl%rl gDQYQ r}he ;Y)J%)r lon of Exanple 44

whi ch-i s dbntBeriklenettrrbopybrispafent esammife sethyviersrarhenwdni al s.
ethylenecarbonyl or trimethylenecarbonyl; and when it is phenylene is,
for example, 1,3- or 1,4-phenylene.

‘A suitable value for L2 and L3 when it is
carbonyl- (1-3C)alkylene is, fér example, carbonylmethylene,
carbonylethylene or. carbo_nyltrimethylehe .

Suitable values for the substituents which may be present

within ML, M2 or M3 include, for example:-

for (1-4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl and '

_ tert -butoxycarbonyl;

for. N-(1-4C) alkylcarbamoyl: N-methylcarbamoyl, N-ethylcarbamoyl and
N-propylcarbamoyl;

for N,N-di-[{(1-4C)alkyl]-

carbamoyl: H.N-dimethylcarban_\oyl .
N-ethyl-N-methylcarbamoyl and
N,N-diethylcarbamoyl;

for 4-(1-4C)alkylpiperazin-1-

1 nayl: 4-methylpiperazin-1-ylcarbonyl and

REPLACEMENT SHE.E-T 4-ethylpiperazin-1-ylcarbonyl;
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WD 96/ 10022 _ ' PCT/ GB95/ 02285
- 131 - Exanpl e 83 Usi ng .an analogous procedure to that
described in Exanple 61,

4- ('6- br ononapht h- 2- yI sul phonyl ) - 2- et hoxycar bony! - 1-[1-(4-pyr|dyl)-

pi peri di n-4-yl carbonyl ] pi perazi ne was hydrol ysed to give

4- (6- brononapht h- 2-yl sul phonyl ) - 2- carbox¥ 1-[1-(4-pyridyl)piperidin-4-

yl carbonyl ] pi perazine in 92%yield, m-pl7216-222[err]C (deconposes); NWR

- Spectrum é@heﬁrdls@QI@@nileOO[err]C) 1.5-1.8 (m 4H), 2.52 (m 1H), 2.7

m 1 05 (m 3 3.25 (m H, 4.95 (m 1H),
53 75 (ED E"rﬁba'“?ylrS Em 2E)|) 8. 0- 8( 15 (’QN ﬂi‘ﬂeth§1%ar%g}“°y%4), 8. 4 (fj, 1H) .
El emental Analysis Found C, 52.4; H, 4-&th,-N9m&hylfarhamoPl Hndrr] O requires

C, 52.35; H 4.7; N, 9.4% Exanpl e diethvlcarb ng an anal ogous
procedure to that described in Exanpl e l@?o iethylcarbandPl.

4- (6- brononapht h- 2-yl sul phonyl ) - 2- car boxy- 1- [ 1- (4- pyrldyl)plperldln 4-

yl carbonyl ] pi per az B@l%ierw?eﬁl%efjo%thléﬁo&@hﬁ' I(ﬂe«;ct)eng,}l\éae is, for
4- (6- br ononapht h- 2-yl sul phonyl ) - 2- nor phol i nocarbon | - 1-(4-pyridyl)-

pi peri di nA2WALlELMES %ﬁ“ﬁvp@‘?&'&?ﬂ% iCHIRRIY Y PRA @79 ra Y3 err] G, NWVR
Spectrum (Cf err ] SOCRE %or be 3R ecbadeHaBwhdl MiHs aZgdoud P thid f@iu.xla3 4
(m 4H), 3.5-3.6 (m 4H), 3.67 (m 1H), 3.75-3.9 (m 4H), 3.98 (m 1H),
5.2 (m 1H), 6.65-6.8 (m 2H), 7.75 (m 2H), 8.1 (m 4H), 8.3 (d, 1H),
8.45 (d, 1H); Elenmental Analysis Fﬁﬂgggg 198.7; H 5.2; N, 10.2; [Jerr]
Herr]Orequires C, 53.5; H 5. 35; . 4% Exanpl e 85 A
m xture of 1-(6-chloronaphth-2-yl sul phonyl)-4-[1-(4, 6-

the order of the presentation of this group is significant as to the

orientation of attachment of the group. Thus it is the NR? group which
is attached to the heterocyclic group, for example, when Gl and G2 are
each CH, the pyridyl group which bears the substituent R1. It is also to
be understood that within the NR2 group it is the N atom which is
attached to Ll. Likewise the R2 group is attached to the N atom and not

to the Ll group. Similarly in the TIR3 group it is the T! group which is
attached to the group A of formula I {(or the CO group within formula I

when A is a direct link) and the R3 group is attached to the Tl group and

not to the group A of formula I. A similar convention applies to the
attachment of the groups M2 and M® and to the attachment of the T2, T3
and NR® groups within M2 or M3. -

It is further to be understood that when R? is a (2-3C)alkylene
group such as ethylene and trimethylene which is linked to a methylene
group which L2 forming a 5- or 6-membered ring involving T2 and R%, a
su?fable ring so formed when T2 is N is, for example,
pyrrolidine-1,3-diyl, piperidine-1,3-diyl and piperidine-1,4-diyl and a
suitable ring so formed when T2 is CH is, for example,
cyclopentane-1,3-diyl, cyclohexané-1,3-diy1 and cyclohexane-1,4-diyl.

Such ring systems are also suitable when, for example, RS is linked to a

methylene group within
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di chloro-1, 3,5-triazi n-2-yl)piperidin-4-yl carbonyl ] pi perazi ne (0.891 g),
magnesi um oxi de (0.5 g), 10% pal | adi um on-carbon catalyst (0.2 g) and DW
(15 M) was stirred under an atnosphere of hydrogen gas until uptake of
hydr ogen ceased. The mixture was filtered and.the filtrate was partitioned
bet ween et hyl acetate and water. The organic phase was dried (MgSO err])
and evaporated. There was thus obtaine 0

1- ( 2- napht hyl sul phonyl )-4-[1-(1, 3,5-tri‘4zi n-2-yl) pi peri di n- 4-

yl car bonya [spi percanentered. BBogyclic heterP@¥6rigH2Bntaining up to 3

(Pg&/ SrBrg]5/ éalt’tro]nf se1§c1ieti7 f(':om the group cons]:_.s&(:mg %f_D oxyégg nltr% §1Q(?Ct rum
4 5 4.7 (9ulphey isy fpr7egamnie, 3#%/18 trusnlel ( BYTSW}, 8*@51%1 lsm)lmdsnm (s,

Epﬁqaéﬁn%@ pyrrolyl py+édoigl a'&x&i@l'y@QOib%xﬁicﬂ@&dUtftﬁa&@l;ﬁlhat -
descrl bed in n‘g 2-am _nhQ-4-chl oro hg}éﬁp "&3-0 was reacted
with 1-(¥°ChH7°3 5’pH‘tﬁ : I SFEE ion}12d 421‘:1'(1523?%6 %F% ohYid%af%kr azi ne.
The r eact arin thiadideElyWlash ooy thieabethchyd ahapagmbnprevedlasle pedifcioh it s

ori gi nal yol u e ent. t ure. The precipitate which
f or med vva*sncl ggwu\ﬂas?fg’davaa]h”%g e?lﬁrggent ﬁ% ‘and dried. There was thus
obt ai ned 4-[1- (2 ansmaﬁlerm&lhymwptmailln acogbhaiilpesalti af an

yl car bonyi.;lmsné&rs QLeNaRLEe Zrey be %r@hswén)c@brp%azwemnﬁ%%a\ﬂ eld,  mp.
210-212[err] C, .. NMR Spectrum (CD{err] SOCD{ err]) 2-1.6 (m 4H), 20(s,

3H) 2.8 fqﬁd SCFBJ.CZLOI? sglg 9t Fﬁ’a awhe%ergcgcl-}C( rlxp.&lvellog th ngwntlgn 82 (S
2H) 5. 86uith isliBhffibiéntTy pabllc, foB dx@implld) an &cdal4bditidn sR12Wils, £49) .

3 (d, 1|_)|Zamp1§, 5an(

ldorggglc or organic acid, for example hydrochloric,
hydrobromic, sulphuric, phosphoric, trifluorocacetic¢, citric or maleic
acid. In addition a suitable pharmaceutically-acceptable salt of an
aﬁinoheterocyclic derivative of the invention which is sufficiently
acidic is an alkali metal salt, for example a sddium or potassium salt,
an alkaline earth metal sait, for example a calcium or magnesium salt, an
ammonium salt or a salt with an organic base which affords a
physiologically-acceptable cation, for example a salt with methylamine,
dimethylamine, trimethylamine, piperidine, morpholine or

tris- (2-hydroxyethyl)amine.

Particular compounds of the invention include, for example,
aminoheterocyclic derivatives of the formula I or of the formula Ia, or
pharmaceutically-acceptable salts thereof, wherein, unless otherwise -
stated, each of G, G2, G3, m, R!, M1, A, M2, M3, X and Q has any of the
meanings defined hereinbefore or in this section concerning particular

compounds of the invention:-

(a) each of G, G2 and G3 is CH;

(b)‘- each of Gl and G2 is CH and G3 is N, or Gl is N and each of G2
and G3 is CH;

(c) m is 1 and R} is hydrogen;
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El emrental Analysis Found C, 56.3; H, 5.5; N, 15.3; [J[err] O0.4Herr]O
requires C, 55.9; H 5.6; N 15 7% Exanpl e .87 .. Usi ng an
anal ogous procedure to that described in Exanple 56 4- chloropyrlnldlne was
reacted with nmethyl 4-(6-chl oronaphth-2- :
yl sul phonyl ) -1-(4- plperldlnylcarbonyl)plpera2|ne 2- carboxylate and the
reacti on product was purified by colum chromatography using increasingly
pol ar mixtures of nethylene chloride an@inet hanol to give
4- (6- cgl 0r<@ﬂaloht h€21¥|§@19€@1)1|1)1k%J@%é;%ﬁ@fﬁéoﬂﬁwugls[1 §4 pyrll gylz)0 (
pi peri din-4-y car on pi,perazine in oyie pectrum m
aH), 2.5 (2 %} g&arbkygn%r(m 1H), 3.6-3.9 (m 6H), 4.25-4.45 (m
3H . 5.35 & 1H>,Mz61§ d roddboe Thd ebfruidH) . 7.75 (m 1H), 7.95 (m 3H),

2 (d, 1FD 8.35 (s, 1H), 8.6 (s, 1H); Elenental Analysis Found C, 54.5;
H 5.2; N, 11.8; [err] 0 2CH err]Cl[err] requires C, 54.7; H 4.9; N,
12. 2% WD 96/ 10022 (T2R%) ,-1.2-T3R5
PCT/ GB95/ 02285 - 133 - The
met hyl 4-(6-chl oronapht h- 2-yl sul phonyl ) - 1- (4-
plperldlnylcarbon ) pi perazi ne- 2- carb%xylate used as a starting materi al
was obt ai MBI"HERfH|iPohs I 18 CH or N, T T ThForof ormate (8.5 g) was added

dropwi se ko | k£l RYl 1 Pi c a 4. 9),
ettt 2 PSR, S UG kel Bl periglings fopelt Ate 4708

cool ed t oRB[tmgeli®r Them mi X1t4® abkwlesiei groag, air &fbiat (2-8Cpaliaflene droup 18

hours. The, mi.xture artitioped between eth acetate and 2N aqueous
hydr ochl offt¢héf ¢t "YF/a ‘g aa‘h‘?‘@YS?&% ETRRR %E’Hbgk iR 8% r - d Suirerep?d ne,

dried (Ngggdgerlm,glﬁgg BV 3RQr# edng The residue was dissolved i n nethanol
(100 M) an
12 is (1-4C)alkylene,

and wherein 1 or 2 methylene groups within L2 and the rings formed when

R4 and RS or R4 and L2 are linked optionally bears a substituent selected
from the group consisting of carboxy, (1-4C)alkoxycarbonyl, carbamoyl,
N-(1-4C)alkylcarbamoyl, N,N-di-(1-4C)alkylcarbamoyl,
pyrrolidin-1l-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
piperazin-l-ylcarbonyl, 4-(1-4C)alkylpiperazin-1l-ylcarbonyl,
N-phenylcarbamoyl, (1-4C)alkyl and phenyl- (1-4C)alkyl,

and wherein any heterocyclic group in said substituent optionally bears 1
or 2 (1-4C)alkyl substituents,

and wherein any phenyl group in M2 optionally bears 1 or 2 substituents
selected from the group consisting of halogeno, (1-4C)alkyl and
{(1-4C)alkoxy; '

(g) M3 is a direct link to X;
(h)_ M3 is a group of the formula
L3- (NR6) g

in which s is 1, R® is hydrogen or (1-4C)alkyl,
L3 is (1-4C)alkylene or carbonyl-(1-3C)alkylene,

and wherein 1 or 2 methylene groups within 1.3 optionally bears a
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aqueous sodi um hydroxide (125 nml) was added. The rﬁ;_-_)g,--t__yiﬁ-é was strrmed at
anbi ent tenperature for 1 hour. The mxture was fopcentrated by evaporation
and the residue was partitioned between diethyl. -ether and water. The .

aqueous phase was acidified to pH3 by the additijont ok%cobcelypgat e

hydrochloric acid and the m xture was extracted wigth ethyl acetatg. The
organi c extract was washed with water, dried (MJSQ err]) and~evapg¢rated to
gi ve 1-benzyl oxycar bonyl pi peri di ne-4-car boxyl i c facid(10.1_4d).

Oxal yl chloride (0.429 m) and DVF (1-dedp) were added to a stirred

sol uti on wggz%&y gi%q: bﬂ%\ﬁl ' Lol Reads VI Gcael 0.622 g) in
nmet hyl eneg%fﬁj%rl e i 0 mgl)i. he“n?%%ggégﬁgél%???%d(at cznbliq’é%t t enperat ure
for 2 houPelzery- t1dR) B\aporng ehenyind1r43PdHe \was di ssol ved in met hyl ene

chlori de an I L s€ L9 [ I~k Lxtur f

& (6 cnl of Sh Bkt HeP SAREE BB SE bo BAbGTY 1P 2 B lencs

tri et hyl ap¢¥reted. £rom Yheg growre chys dvang fohakhgepao (H3ChaRkeh amdd been cool ed
to Oferr] G Bhgipdyture was stirred at anbient tenperature for 2 hours. The
m xture was partitioned between ethyl acetate and 2N aqueous hydrochloric
aci d. The (bF gani ¢ phfsEiRasSHREHRE OF t HIRPS D ir at ed aqueous sodi um

bi car bonatg¢) sol ut ixons suibhomyat;er and with brine, dried (MgSOerr]) and
evaporated., The residue . was purified by col.um,chromatography using

i ncr easi ng]f)y pol a’* ﬁ?x‘fatfrbgrs‘ysldf cﬁ-’é?(°§‘?fe°’§>r/fdc%’fl??§l?'l%“(‘:"é‘ ate as eluent. There
was t hus Bbtlai4Araikydtémdonylamino;

1- (1- benzyl oxycar bonyl pi_peri di n-4-yl car,bon -4- 6 hl.or.onapht h- 2-_ .
yl gul phon¥H p%/perﬁ%i"%egu}gl?g? ?%%gé’("it?eflﬁggl,s & ang\mﬁgg/i%ﬁ—zzu Llink

PCT/ GB95/ 82285X may also be aminosulphonyl; - 134 - NWR Spectrum
1.4-1.9 (m, 4H), .2 3H). 3,5-3.9 (m 6H), 4.15 (m
2H), 4. 35 P 1H),%‘g.s1’“%:5‘?%'&%.%’??’{"%{5%?5-?4 (m 5H, 7.6 (m 1H),
7.75 (m @H)(1-2Crakgloethmles) , 8.3 (s, 1H). A mxture of a

portion (Qnpl2 g) Phigthifen :[ﬁ'fa.F)ﬁ{:hﬁopP_k{;h'éH?f-d(lam@i)ﬁk??—tdl'lriaﬁ%tﬁ%&lxéﬂliyon of

hyc“-oger] ggégg 9? s Ir]d%sefgéintgcgaiggtég:Egom the group consisting of
hydroxy, halogeno, cyano, trifluoromethyl, (1-4C)alkyl, (1i-4C)alkoxy,
phenyl, phenoxy, phenylthio, phenylsulphinyl, phenylsulphonyl, benzyl and
benzoyl, and wherein the phenyl substituent or the phenyl group in a
phenyl-containing substituent optionally bears 1 or 2 substituents
selected from the group consisting of halogeno, (1-4C)alkyl and
(1-4C) alkoxy; | ' '
(o) Q is phenyl which bears a phenyl substituent and optionally

- bears 1 or 2 substituents selected from the group consisting of hydroxy.

halogeno, cyano, trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy, and
wherein the phenyl substituent optionally bears up to 4 substituents
selected from the group consisting of halogeno, trifluoromethyl, cyano,
trifluoromethoxy, (1-4C)alkyl and (1-4C)alkoxy;
(p) Q is phenyl- (1-4C)alkyl, phenyl- (2-4C)alkenyl or
phényl—(2-4C)alkyny1 which optionally bears 1, 2 or 3 substituents
selected from the group consisting of halogeno, cyano, trifluoromethyl,
{1-4C)alkyl and (1-4C)alkoxy; _
(q) Q is phenyl- (2-4C)alkenyl which optionaliy bears 1, 2 or 3
substituents selected from the group consisting of halogeno, cyano,
trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;
r) Q is phenyl or phenyl-(1-4C)alkyl which bears 1 substituent

selected from the group consisting of heteroaryl, heteroaryloxy,



(5 mM) was stirred at anbient tenperature for 20 m nutes. D ethyl ether ,
(100 ni-) was added and the m xture was stirred-vigorously. The precipitate
was i sol ated, washed with diethyl ether and drled 'There was thus obtained
met hyl 4-(6- chloronaphth 2-yl sul phonyl ) - 1- (4~ -:..
pi peri di nyl car bonyl ) pi perazi ne- 2-car boxyl at e whi ch was used wi t hout further
purlflcatlon The net hyl 23

4- (6-chl or onapht h- 2- yIsquhonyI)plpera2|ne 3- carboxylate used above as an
i nt er nedi Aeterrasyidbiai hegerspryheuinbdey} gnddretaEarylsulphonyl, wherein the

1- benzyl phpedraa 'sabé’@irth@ffty'o%t end weeamaeghlg}oaﬁaupeous fashion to the
correspondi ng et %ﬁ ester which is described in Gd’}?ﬂgl cta, 1962 45,
ol

2383) andPBETIRREY ﬁTﬂWlﬂgyﬁ@ﬁFWch%ﬁFbﬁsd@ %us PRy BORRAYELIr es
to those desddoabgx rllﬂg tdvatpiingolip @b Empi:@téﬂsmmbteds £EGIN R N@fbupi t h the

brepar ati oo Qe Larkl DO IBLET 1ol S soPXABRE Slna wnerein safh HotlHGyo"
car bonyl - Qr[l‘ﬂ.stéﬂoq;yﬂrctgdt)apnpm sdlpstmuyntcapbmwﬂ}mubperazm e { GuBsRityents N
agueous Sggiéape!ay ?&*ee Rl cbRBi dekn %aﬁ ha P8Pt (1306) a16p; Ml Was stirred

and heated to ref 30 mnutes. The m xture was acidified by the
addi ti on ot- 421%%’6&1%’%5 hydrochloric acid (2 m) and evaporated. The residue

was driedkp give @2-igasiapyy -#rich-Kddrel Dapht ituédnt selected from the group
{hone b G Rl BeLarda il SRR RLRECRE 2 (O 4L 9)1
(rn 8H), A&AeferbadyXsulpddyl, 5wﬁ§%e@nntth&etéio&rthsuﬁéﬂltuéht?o@nthelhktefbaﬁﬁl(lﬂ
10, %01 e T b o s SASEERY ety
N, 9.6% consisting of thienyl, pyridyl, pyrlmld;nyl pyrazolyl, oxazolyl,

thiazolyl, 1,2,3-triazolyl and 1,2,4-triazolyl, and wherein said

heteroaryl or heteroaryl-containing substituent optionally bears 1 or 2

substituents selected from the group consisting of halogeno and

(1-4C)alkyl;

(t) Q is naphthyl which optionally bears 1 or 2 substituents

selected from the group consisting of hydroxy, halogeno, cyano, '

trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;

(u) Q is a heterocyclic moiety containing up to 2 heteroatoms

selected from the group consisting of benzofuranyl, quinolyl,

tetrahydroquiholyl, isoquinolyl, quinoxalinyl, guinazolinyl, cinnolinyl,

indolyl, benzimidazolyi, indazolyl, benzoxazolyl and benzothiazolyl, and

Q optionally bears 1 or 2 substituents selected from the group consisting

of halogeno, cyano, trifluromethyl, (1-4C)alkyl and (1-4C)alkoxy;

(v) Q is a heterocyclic moiety containing up to 2 heteroatoms

selected from the group consisting of benzofuranyl, quinolyl,

tetrahydroquinolyl, isoquinolyl, quinoxalinyl, quinazolinyl, cinnolinyl,

indolyl, benzimidazolyl, indazolyl, benzoxazolyl, benzothiazolyl,

dibenzofuranyl and dibenzothienyl, and Q optionally bears 1 or 2

substituents selected from the group consisting of halogeno, cyano,

trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;

(w) Q is a heterocyclic moiety containing up to 4 heteroatoms

selected from the group consisting of furyl, thienyl, pyridyl,
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- 135 - Exanple 89 A solution of (E)-4-chlorostyryl sul phonyl
chloride (0.12 g) in nethylene chloride (2 m) was .added to a stirred
suspensi on of 4-[4-(4-pyridyl)piperazin-1-ylcarbonyl]aniline (0.141 g) in
met'hyl ene chloride (10 nml). The mixture was stirred at-anmbient tenperature,
for 64 hours. The resulting .solid was isolated and washed with nethyl ene
chloride. The residue was purified by colum chronmat ography using a 10:1

m xture of nethylene chloride and nethathl™ as el uent. There was thus

Olrollt ai nefl ﬁiy;{iﬁi@ﬂty&él-ﬁ&frgdyi,z)byﬁﬁbB 143kl - ydumgbrzgggl imhab] ¥, @Eaézegytl, -

chl orost yrenes onami i . - r ; u

(ol or ] SOEBEEr oA SOGeERr] croachuRbon iy SieEleteii g 2 R pRRLT
(d, 1H), xdfiatalyl2Hhiadidolyd 4w tétjazo¥yb3afd,Q 2phion8116 bedrs 2Hpr 2
rElagm?ptes‘ %{N}%:Y%n%ﬁ@é}%g;g?\l é%iqzého%“gré’up9éoﬁ\éis%§n§f'ﬁg [i§ohedd, 2olgy,r 1 O

4- [ 4- ( 4- p§ATteyY) SepRatexln - (L CtaksEVsAThanYY i fe-4Radds Al QArLroy materi al
was obt ai ged -a8) 1kl i &Wbamoyl and N,N-af- N-heQhRpPzbasdyIqri de (4. 64 g) was
added to a stirred suspension of. 1-&_4- ri q%hzl%er azi r21e %4. 08 ,

triethyl affne (3. 28"7‘rﬁphﬁﬁ"cf°ﬂ(ﬁl’(q56‘ Y GRt UB e “cBeieEa2t B =al err] C.
The m xt us€lescasd Hronrige grouf eondiStiny of tinienyangyatdynbperimiibnger at ur e

f 16 h The m xt rhitl t ride and
water. Thiugpzelilc Btdiin (93aRRY' b REEa YR SRo MK AML hts
evapor at edr 2Thebstdsients dakeqsedi fromdtlsy grenn eansisténmicdghadsiopnosi ng a 10: 1

m xture of; ne$ byhAne Lhlepnida,a ihaRel-asye! WaBhoxy! NEhényMRR1d NUS
obt ai ned z{[4§(4-ﬁyri(dyl zpi pera;?‘rﬁ-yl carﬁ%ﬁyl I lr%i%t r%xgengtgngw(%l. 09 g), mp.

158- 460[ ePpqrglsulphinyl,” phompispiphanydf RECEERRY ORY 3DTPTGRTBIMRe material so
obt ai ned, ndd¥¥opalsatphinyd N -HetePodryd 8t Edhpall ( Bedzyd) and NeAtthQQUwhdBEIhOEkY Or i C
acid (24 t)S and .net h@g&l eé?% mH%e sersoti rgeg_ound%r n,at s here of .
hydr ogen 51%1 SIGRTYY SHRTARES Y Oy oggﬁ CEREe T e PP XITFE FYTPEPEYE and
the filtrathstiasenty apcredbetkd Then tbsi ghrepwemsdssiogl vedhianylat pyri®@3.n ) and
the sol Utb§¥1ﬁ9@fﬁ§3@sﬁde§gl§iz Bkﬁéhl?& éAHetﬂfgﬁoE§£U1aR£ ﬁH&rein said phenyl,

phenyl-containing, heteroaryl or heteroaryl-containing substituent

optionally bears 1 or 2 substituents selected from the group consisting

of halogeno, (1-4C)alkyl and (1-4C)alkoxy; orx |

(y) - Q is a heterocyclic moiety containing up to 2 heterocatoms

selected from the group consisting of thienyl, pyridyl, oxazolyl and

thiazolyl, and Q bears a substituent selected from the group consisting

6f phenyl, thienyl, pyridyl, pyrimidinyl, oxazolyl and thiazolyl, which

subsﬁituent optionally bears 1 or 2 substituents selected from the group

consistihg of halogeno, (1-4C)alkyl and (1-4C)alkoxy, and Q optionally

bears a further substituent selected from the group consisting of

halogeno and (1-4C)alkyl;

or a pharmaceutically-acceptable salt thereof.

A preferred compound of the invention is an amincheterocyclic

derivative of the formula I
wherein each of Gl, G2 and G3 is CH, or each of G! and G2 is CH and G3 is
N, or Gl is N and each of G2 and G3 is CH;

m is 1 or 2 and each Rl is independently selected from hydrogen, amino,

fluoro, chloro, bromo, cyano, methyl, ethyl and methoxy;

M! is a group of the formula REPLACEMENT SHEET

29 JUL 1996




aqueous sodi um hydroxi de solution. The resu t BERLA ' s isolated
washed - with water and dried. There Wa's'--tsh:us.-
PCT/ GB95/ 02285 _
4-[4-(4-pyridyl)pi perazin-1-yl carbonyl | ani I4 2.
Exanpl e 90 Usi ng an anal ogous procgd 0 that desdribed in
Exanpl e 89, 4-[4-(4-pyridyl)piperazin-1-ylcajbonyl react ed

Wi th 4'-brono-4-biphenylyl sul phonyl chPdride*ro gi ve N-{4-[4-(4-pyridyl)-
pi perazi nzg- rwneaéé)onﬂidms»madnw(mrzom 4rabi qugeaydnd sné rnhﬂfwé des

hydrochl ori de sa 90% y d, 01- 205,

(CDJ er r] SEEH® 8P, #‘31' égeh 4%" rfn"{as4f15 4‘% ‘%;%E’ trl‘\é PL1‘°§9 fn(z"

7.69 (s, 4tleous. Eydrsphmﬁjlp 8c:217a(1dl exRFhGted B inne atintl An%ﬂa,tsl- S TheuagheQus 54 0;
H 4.4; N O, | ﬂ], r Lbe Qoudtsodidh n .Q%
Exanpl e gfhgse was t5ds Eb‘s Qapﬁﬁ[ag %lgoé&él&grl %czb rI(‘I,\SdtL};c\)1 1 atsodlegscr?%re%l?ﬁ/
Exanpl e 2@plution and extracted with ethyl acetate (3 x 60 ml) The extracts were

4- (6- br onepaRiHed; Arathadl ARANVEder?- &ALROWsd; | knldeRipbtabEd). Pi Rk didd 4-
yl car bonyl ] pi perazi ne was reacted with gl yC| ne met hyl ester to give

4- (6- br omtshappbhaineg| sulthmnw-)z ZbQWQMGWPBUWDMMY}MPBEWP]
1-[1-(4- pyki gyl pi genbdin- 4- yI car bonyl | pi per azi ne | n 76% y| eld as a gI ass;
NMR Spectrum (CD[ err err], 100[err]C 1.55-1.8 (m 2.55-3.1 (m
6H), 3.4 (m 1H), %5‘-'( utmdlcsrmnst%‘a(ﬁ? QIH)“ndAFrISt’(Yr}F‘“E‘I% (742283) (m
1H), 6. 75uege aab&d 1?1 furh Bo(dstIkhed BoDiiBnlde the pliideriding &6l obthlneaBid (d,

methylene chloride (150 ml} and the mixture was stirred at ambient

om 254- 256C.

temperature for 16 hours. The mixture was partitioned between hethylene
chloride and 1N aqueous citric acid solution. The organic phase was

washed with water, dried (MgSO4) and evaporated. The residue was

purified by column chromatography using a 1:1 mixture of hexane and ethyl
acetate as eluent. There was thus obtained
1-[2-(benéyloxycarbonylamihq)-3-(Lgxn-bﬁtoxycarbonylamino)propionyl]-
piperidine as an oil (7.98 qg).

A mixture of a portion (4.2 g) of the material so obtained, 10%
palladium-on-carbon catalyst (0.3 g) and ethanol (100 ml) was stirred
under an atmosphere of hyﬁrogen fpr 8 hours. The mixture was filtered
and the filtrate was evaporéted. The residue was triturated under
diethyl ether to giwve 1-[2-amino-3- (fert-butoxycarbonylamino) -
propionyl]piperidiné (2.3 g), m.p. 87-90°C.

A solution of N-(2-naphthylsulphonyl)glycine (2.93 g) in DMF
(20 ml) was added to a stirred mixture of N-hydrox&benzotriazole (1.5 g},
N- (3-dimethylaminopropyl) -N-ethylcarbodiimide (2.16 g) and DMF (80 ml)
wh;ch had been cooled in an ice-bath. The mixture was stirred for 1
hoyr. A solution of 1-[2-amino-3- (tert-butoxycarbonylamino) -
propionyl]lpiperidine (2.98 g) in DMF (10 ml) was added and the mixture
was allowed to warm to ambient temperature and stirred for 16 hours. The
mixture was partitioned bétween methylene cﬁloride and water. The

organic phase was washed with water, dried (MgSO4) and evaporated. The

residue was purified by column chromatography using ethyl acetate as
eluent. There was thus obtained n-[z-(ngn-butoxycafbonylamino)-1-
(piperidinocarbonyl)ethyl] -2- (2-naphthalenesulphonamido)acetamide (3.2

AMENDED brerf



1H); Elemental Analysis Found C, 51.9; H, 5.0; NiEPlQ
requires C, 51.9; H 5.0; N, 10.4% .. Exarrple
anal ogous procedure to that discl osed in E>¢a .

75H[err]O

it §

e aﬁsJUba@g@d Ivvljt h

6 brormnaphth 2-yl sul phonyl chI oride to give Mmt - 2-

yl sul phonyl ) pi peri di n-4-yl carbonyl ] -4-(4-pyri dyl) pi perazi 0% vyi el d,
mp. 229-230[err]C; NNR Spectrum (CD err [ SOCDe AH [ 2.3-2.7
(m 3H) C&eﬁt@l@s@nby'l@kg adéigiondof VLN aguBodsd hy@kdchl8riz @rid 3 84 (d,
1H), éUéborated fﬂ@ 9é¥£H3Q2£%s triturated under dlet%yl ether. There
PCT/ GB95/ 02285

1- (4- pi peP8i FYPCARTERGE 242 ( R-BFPREAL pRvaPRareRtdq) Seat e dol-Stlar f4ng
materi al WwaBidaAY @iﬁ@ddﬁ&-ﬁ-?hé%nylamlno]prop:.om.@' ad¢Rd tobipay ) di carbonat e

(5.09 g) was added tg a stir m plperldlne4 arboxllc acid (3
g), sodi umqf D39p5D3 ) 411465d|L(18 %) & ( 2br 8ty 73 aﬁﬂ'ﬁé‘Ser ‘(Zg % ™ whi ch
had been aapl edel9. Olie rd, 3 Heeani wrmwas bl s daat ;i3 hi 1l enper at ure
for 18 hours. ture was concentrated by evaporation to one third of

the origi il - 6\/3!’?11‘?9 (ﬁnd”"é sht@ifat et st¥Punf tt 8 pHidte sol ution was added.
to bring mmmmm@mhadtm 86 .7thRe, ng. 8t wW,e1068; extracted wth ethyl

'-acetate was h th ter h brine, dried
(MySq er r}f%ﬁé]%e@a%gfggf ot roeatﬁnres %’dt g%’[ b}t%"?oXyCar'béﬁny%%pl peri di ne- 4-
carboxylic acid (4.36 g) which was used without further purification.

Usi ng an gnal ﬁgo::i procedure to that described in Exanple 14, a portion
(1.41 9) terial so obtained was reacted with _
Using an analogous procedure to that described in Example 1,

The

1-(4-pyridyl)piperidine—é-carbonyl'chloride was reacted with
1-[3-amino-2-{2~naphthalenesulphonamido)propionyl]l piperidine
hydrochloride salt to give N- [2- (2-naphthalenesulphonamido) -2-
(piperidinocarbonyl)ethyl]-1-(4-pyridy1)-piperidine-4-carboxamide in 17%
yvield;

Elemen:.aLAnalzs.:.sFoundc 61.4; H, 6.8; N, 12.1;
CogH35N5048 Hp0 requires C, 61.3; H, 6.5; N, 12.3%.

The 1-[3-amino-2-(2-naphthalenesulphonamido)propionyl]
piperidine hydrochloride.salt used as a starting material was obtained as
follows:- |

Triethylamine (3.1 ml) was added to a stirred mixture of
2-naphthylsulphonyl ‘chloride (1.67 g), 1-[2-amino-3- (tert-
butoxycarbohylamino)propionyl]piperidine (2 g) and DMF (25 ml) and ﬁhe
mixture was stirred at ambient temperature for 16 hours. The mixture was
partitionéd between e;hyl acetate and water. The organic phase was

washed with brine, dried (MgSO4) and evaporated. The residue was

purified by column chromatography using increasingly polar mixtures of
hexane and éthyl acetate as eluent. There was thus obtained
1- [3- (text-butoxycarbonylamino) -2- (2-naphthalenesulphonamido) -
propionyl]piperidine as.a solid (2.6 g).

The compound so obtained was suspended in ethyl acetate and the
nlixture was cooled in an ice-bath. Hydrogen chloride gas was led into

the mixture for 1 hour. . A clear sclution was formed followed by



1- (4-pyridyl)piperazine to give 1-(1-tert-| DO s _'E=pe I di n-4-
yl carbonyl ) -4-(4-pyridyl) pi perazine in 20%.y' NP2
(Cerr]SCCherr]) 1.4 (s, 9H), 1.6:(m 2HY,
(d, 3H, 4.0 (m 4H), 7.0-8.0 (m 4H). . s ¢ of the materi al
'so obtained (0.45 g), 4N aqueous hydrochlorjid acid (2 m) and diethyl ether
(15 M) was stirred at anbi ent tenperature {f T8 Tiours. Thejm xture was

evaporated to give 1-(4-piperidinyl carbo"r?yl' -4- (4- pyridyl)piderazine (0.31
g) whi ch wasousm@swighooyl dnlotiver tpurivei B-afl-piperidiapapbenyd32-[1- (4- The

Fol ol 1 Ll M E3L8 (oeR! £IAILALY S 18S LBGRY1 8L SNRARELHOLIR B PALALNT N0

(s, 2H), 3.6

t he conpo armaceuti cal l'y-accepta ‘hereof
(her eaf t emidenjio @AY Yieldfam 2 famzapeuti c or prophyl actic use in humans:
(a) R Gleckrum (CD3S0CD3) 1.3-1.8 (m, 10H), 2.2-2.4 (m, 48f/ RaPlLb (m,
Compound X .. ... ... ... ... . .. 100 Lact ose

Ph. Eur ...2H),.3.0-3.2 (m, 1H), 3.3-3.6 (m, 18®).,78.8-4.0 (m, 2H) Crio§chrafelthose
sodium .. .1y, 6.7-6:8 (2, 7:35 18, O%m), 7.6-7.7 (nYBEEE $LEEGN2PEAS! Suf % WV

paste) ............ .25 Magnesi um st earate

.......... 8.25 (d, 28). . 3.0 WO 96/ 10022

PCT/ GB95/ 02285 The 2-amino-N-{1-piperidinocarbonyl-2- [1-1@8pyrid)) - gab| et
H piperidin-4-ylcarbonylamino]ethyl}aggggéigglﬁ¥arochﬁ?5ég%ﬁﬁgléiﬁqggggg aX
e starting material.was. obtaid28.akh follows:- Croscarnel | ose sodi um

""""""""" 2;(:gx;=Bué@xgcarbonylamino)acetic acid N-hydroxysuccinimide
ester [obtained by the reaction of that acid and n-hydroxysuccihimide in
the presence of dicyclohexyl-carbodiimide, 0.272 g) was added to a
stirred solution of N-[2-amino-2- (piperidinocarbonyl)ethyll-1-(4-
'pyridyl)piperidine-4—carboxamide (0.359 g) in methylene chloride (5 ml).
The mixture was stirred at ambient temperature for 16 hours. The mixture
was partitioned between methylene chloride and 2N agqueous sodium
hydroxide solution. The organic phase was washed with water, dried

(MgSO,) and evaporated. The material so obtained was suspended in

methylene chloride (25 ml) and hydrogen chloride gas was led into the
solution for 5 minutes. A clear solution was obtained followed by the
deposition of a precipitate. The mixture was evaborated to give the

required starting material.

Example 24
1,1'-Carbonyldiimidazole (0.11 g) was added to a stirred

solution of 2-(2-naphthalenesulphonamido)acetic acid (0.182'g) in DMF (2
.ml) which had been cooled to 5°C. The mixture was stirred at S°C for 30
miﬁutes.. A solution of 1-[4-amino-4-(piperidinocarbonyl)butyryl]-4-
(4prridy1)piperazine (0.247 g) in DMPF (3 ml) was added and the mixture
was stirred at ambient temperature for 16 hours. The mixture was
partitioned between ethyl acetate and water. The organic phase was

washed with water, dried (MgSO,) and evaporated. The residue was

purified by column chromatography using a 95:5:0.5 mixture of ethyl
acetate, methanol and aqueous ammonium hydroxide as eluent. There was

thus obtained 2- (2-naphthaleneulphonamido)-N-{1-piperidinocarbonyl-3-
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Mai ze starch e - BEPIACEMENT SHEET

Pol yvi nyl pyrrol i done (5% w' v paste) . --2.35 —Magnesi um

st ear at e: ... 3.0 (c) 'Eabl etl I}l _

my/ t abl et Compound X ... ... lel. L .29.41.“.- 199 , 1.0
Lactose Ph.Eur .. ... ... ... .. .. ... .. 9325

Croscarnel | ose sodi um . e 5 .8 ............. 4.0

Mai ze starch paste (5% w v paste) - B O—~+5 Magnesi um
stearate . . . .Chlorosulphonic. acid .(9.ml). was ldBed drdpwise to Lapstted

ng/ capsul 10
Lact ose P OJE"tiOP.O.f. .4. %@%{ﬁéﬂ (.2.1. g) .l.n. ?hlorﬁg%ms (200 ‘ml) " &nd f}&gnem um

(50 g/ m brec1p1tate wadOEBOLUE Xnd -washed ‘with-chloroform (50 ml): There wag 2 0%
v/ v 1M Sodi um h dI‘OXI de solution ...... ..... 15.0% v/ v

0. 1M Hydr 5+ GPFRinggj 4 -chloro-4-biphenyiylsydphonicyagid, (36 4) 9) -
Pol yet hyl ene gl ycahid®f chloride. (0.85. ml) was added &og%w %o a stirreqd Vater

L0 s oAb Y cusbldp-psoner M BN wcia 1.7 1 tn s (120 w1y g
W v which Badiibesn pfeodphictice SBP. . The .mixture was.stirred at ambienB. 6% W v.

0. 1M Sodi F@&Augwelg @sr SPhYLILN The mixture was pourd?® i8¢ Waler and the VAL ES
or injection (0]
J resultant prec1p1tate was isolated, dissolved in diethyl ether, dried

(MgS0O4) and re-isolated by evaporation of the solvent. There was thus

obtained 4'-chloro-4-biphenylylsulphonyl chloride (0.7 g) which was used

without further purification.

Example 42

Using an analogous procedure to that described in Example 2,
1-[1-(4-pyridyl)piperidin-4-ylcarbonyllpiperazine was reacted with
dibenzofuran-3-sulphonyl chloride to give 1-(dibenzofuran-3-
yYlsulphonyl) -4~ [1- (4-pyridyl)piperidin-4-ylcarbonyl]l piperazine as a
glassy solid in 75% yield:;

NMR_Spectrum (CD3SOCD3) 1.35-1.75 (m, 4H), 2.8-3.1 (m, 7H), 3.6-3.8 (m,
4H), 3.9-4.0 (m, 2H), 6.8 (d, 2H), 7.67 (m, 2H), 7.85-8.2 (m, S5H), 8.5
(d, 1H), 8.75 (d, 1H); |

Elemental Analysis Found C, 62.8; H, 5.5; N, 10.8;
Co7HpgN404S 0.5HZ0 requires C, 63.1; H, 5.7; N, 10.9%.

Example 43
A mixture of 2- ethoxycarbonyl -1-{2-naphthylsulphonyl) -4-[1-

(a- pyrldyl)plperldln -4-ylcarbonyl] piperazine, 2N aqueous sodium hydroxide
solution (0.37 ml) and methanol (4 ml) was stirred at ambient temperature
for 3 hours. The mixture was evaporated. The residue was disgolved in
water (4 ml) and acidified by the addition of glacial acetic acid. The
resultant precipitate was washed with water, dried and triturated under
diethyl ether. There was thué obtained 1-(2-naphthylsulphonyl)-4-[1-

(4-pyridyl)piperidin-4-ylcarbonyl] -piperazine-2-carboxylic acid (0.082
@), m.p. 188-193°C;
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Compound X  .....................aiooie ©o 8 001 @ JUL 1996 odi um
phosphate BP ................... 2.26% v/ Yy 4 ‘Citrjcfacid
........................... : 0.38% w v Pol'yet hyT'eng gl ycol
400 ... : 3.5% w v Water _for_jinjection.to 100%
Not e The above formul ati ons'rﬁa?;?‘ be obtai ned by conventi onal

procedureExamdlle EMown in the pharnaceutical art. The tablets (a)-(c) may be

el Tul ose. acet at b DKot Aol Pbcedtle B ATR! oo Wiinflbt's.10

1- (4-pyridyl)piperidine-4-carbonyl chloride was reacted with the

appropriate 1- (phenylsulphonyl)piperazine. There were thus obtained the

compounds disclosed in Table IV, the structures of which were confirmed

by NMR spectroscopy. Unless otherwise stated, the appropriate

1- (phenylsulphonyl)piperazine was obtained from

1- (4-iodophenylsulphonyl)piperazine using an analogous procedure to that

described in the last paragraph of the portion of Example 58 which is

. concerned with the preparation of starting materials.

Table IV

N N ND—CO—N‘ N-s0, R

Example 59 . ' R m.p. Yield
Compound No. - : (°c) (%)
1 -4~ (4 -bromophenyl) 203-207 54
2° 4-(3,5-dichlorophenyl) gum 13
3° 3-(4-chlorophenyl) foam 12
s 3-phenyl gum 12
5° 4-iodo ' glass 79
6* 4 - (4-ethoxycarbonylphenyl) 'gum 5
79 4- (4-cyanophenyl) gum 3
g" 3-(3,5-dichlorophenyl) e gum 18
Ch 4- (4~nitrophenyl) gum 27
107 4- (4-chloro-2-nitrophenyl) gum 19
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portion of Example 55 which is concerned with the preparation of starting
materials. There was thus obtained 1-(6-chloronaphth-2-
vlsulphonyl) -4- (4-piperidinylcarbonyl)piperazine in 63% yield;
NMR_Spectrum (CDCl3) 1.5-1.75 (m, 4H), 2.4-2.7 (m, 3H), 3.0-3.2 (m, 6H),

3.5-3.75 (m, 4H), 7.55 (ml lH)l 7-75 (ml lH): 7.95 (ml 3H)I 8.3 (s' lH)-

Exagple 70

Using an analogous procedure to that described in Example 56,
2-amino-4-chloropyrimidine was reacted with 1- (6-chloronaphth-2-
ylsulphonyl) -4- (4-piperidinylcarbonyl)piperazine. The precipitate which
was deposited on cooling the reaction mixture was isolated, washed with
cold ethanol and dried. There was thus obtained |
4-[1-(2-aminopyrimidin-4-yl)piperidin-4-ylcarbonyl] -1- (6-chloronaphth-
2-ylsulphonyl)piperazine in 73% yield, m.p. 265-267°C;
NMR_Spectrum (CD3SOCD3) 1.0-1.4 (m, 4H), 2.5-2.7 (m, 3H), 2.7-2.9 (m,

4H), 3.3-3.5 (m, 4H), 4.08 (m, 2H), 5.7 (s, 2H), 5.8 (4, 1), 7.5-7.7 (m,
3H), 7.75 (4, 1), 8.05 (s, 1H), 8.1 (d, 1H), 8.3 (s, 1H);

Elemental Analysis Found C, 55.9; H, 5.4; N, 15.9;

Co4H37C1lNgO38 requires C, 56.0; H, 5.3; N, 16.3%.

Example 71

Using an analogbus proceduré to that described in Example 32,
3,4,5-trichloropyridazine was reacted with 1-(6-chloronaphth-2-
ylsulphonyl) -4- (4-piperidinylcarbonyl)piperazine. The crude reaction
p:oduct was purified by column chromatography using increasingly polar
mixtures of methylene chloride and ethyl acetate as eluent. There was
thus obtained 1-(6-chloronaphth-2-ylsulphonyl)-4-[1-(3,4-dichloro- '
pyridazin-5-yl)piperidin-4-ylcarbonyl]l piperazine in 35% yield;
NMR_Spectrum (CD3SOCD3) 1.5-1.7 (m, 4H), 2.7-2.9 (m, 1H), 2.95-3.1 (m,
6H), 3.5-3.85 (m, 6H), 7.7 (m, 1H), 7.85 (m, 1H), 8.15 (d, 1H), 8.22 (s,
1H), 8.25 (d, 1H), 8.5 (s, 1H), 8.9 (s, 1H).

Example 72
A mixture of 1-(6-chloronaphth-2-ylsulphonyl)-4-[1-(3,4-
dichloropyridazin-5-yl)piperidin-4-ylcarbonyl)piperazine (0.2.g), 10%
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1. An aminoheterocyclic derivative of the formula I
1.~2
GG

N, »—MLA-CO-MEMEX-Q |
\\_i 3
G
(R
wherein Gl is CH or N;

G2 is CH or N;

G3 is CH or N;

m is 1 or 2;

Rl is hydrogen, amino, halogeno, cyano, (1-4C)alkyl or (1-4C)alkoxy;
M! is a group of the formula
NR2-p.1-Tlg3

in which R2 and R3 together form a (1-4C)alkylene group,

1l is (1-4C)alkylene, and

Tl is CH or N,

and wherein 1 or 2 meihylene groups within Ll and the rings formed when R2

and R3 are linked optionally bears a (1-4C)alkyl substituent;

A is a direct link to the carbonyl group, or A is (1~4C)alkylene;

————
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“wherein Jerr] is CHor N, err] is' CHor N, derr] is CHor Ny mis 1 or
2; Rlerr] is hydrogen, am no, halogeno _cyano (1-4Cyalkyl or (1-4C)al koxy;
N[err] is a group of the formula- err in
which R2 and R3 together forma (1- 4C) a{ kyl éne gro ﬂmw“ﬁ“mr‘lh lth
(1-4C)al kylene, and T1 is CH or N, and wherein 1 o ps
within L[err] and the rings formed when R2 and R3 ar'%e I% nked opilonally

bears a (1-4C)al kyl substituent; Ais a®rect link to the car bonyl group,
or Ais (lpihEFaﬂ#nH4emE§arbonyl]p1peraz1ne and ; - 143 -

Merr] is 9‘&HEQH£&Jlf &ryilgggﬁgﬁh@h 2-y&§£1§honyl) 1-{1-(4-pyridyl)piperidin-4-

ylcarbonyllpiperazine;

or a pharmaceutically-acceptable salt thereof.
8. A process for the preparation of an aminoheterocyclic derivative
of the formula I or of the formula Ia, or a pharmaceutically-acceptable

salt thereof, as claimed in any one of claims 1 to 7 which comprises:-

(a) for the production of those compounds of the formula I or

formula Ia wherein M2 is a group of the formula
(T2R#) ,-L2-T3RS

in which T2 is N and r is 1, the reaction of an acid of the formula II, or

a reactive derivative thereof,

G1_G2

“i\_MACOH o,
( .

GS
1)m

with an amine of the formula
HNR%-12-T3R5-M3-x-0Q

(b) for the production of those compounds of the formula I or

formula Ia wherein M2 is a group of the formula

. (T2R4) r_L2 _T3R5

'REPLACEMENT SHEET l

in which T3 is N, -
29 JUL 1996

and wherein M3 is a direct link to X,

the reaction of an amine of formula III
- i —
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inwhichr is O0or 1, T[err] is CHor N, Tlerr] is CHor N R4 is hydrogen
or (1-4Qalkyl, Rerr] is hydrogen or (1-4C)alkyl, W

. together forma (1-4C)al kyl ene, nethyl enecar bonyl | met h | ene
group, or Rerr] is a (2-3C) al kyl ene group which is m B@ﬁ@i Hl' myl ene
group within L2 formng a 5- or 6-nenbered ring |nv

T[err], or Rerr] is a (2-3Calkylene group which is |inked to a rrethyl ene
group within L2 form ng a 5- or 6-nmentet®’ ring involving Rlerr] and
Tlerr], L2 is (1 4C) al kyl ene, (3 6C) cycl oal kane-1, 2-di yl,

(1-30 al kyl ene- car bonyl 1or2phenyl ene, and when r is 1, L2 may al so be

car bonyl - (1- 3C) al kyl enﬁ; nd erein or, 2 2math | ene groups within L[err]
and the rings formed A- gm—ﬁ[zgr)—]l,. r] and L[&édr] or Rlerr]
and L[err] are linked G’\’)nally bears a substituent selected fromthe
group consi sting of oxct icarboxy, (1-4C) al koxycarbonyl, carbanoyl,
N-(1-40) al kyI car banoyl ,¥ NIaN-di - ( 1- 4C) al kyl car banoyl ,

pyrrolidin-1 ylcarbonyl plperldlnocarbonyl nDrphollnocarbonyI

pi perazin | car bonyl , 4-(1-4C) al kyl pi perazi n-1-yl car bonf/

N- phenyl ca‘?lﬁgn%;ﬂomp‘ﬂ‘ﬁr@ﬂﬁf@ I W“‘u&?pﬁéﬁsl‘ﬂ"&rﬁﬁhﬁyf‘s a displaceable group;

N- [ phenyl - (1- 3C) al kyl ] car banoyl ,

N (1-4C) al kyl - N en Cla r bano

N (190 ol )V | phenile ChaCaLid SRR wrag o6 con sormta 1 ox
(2-30) al kyddrmardaaDitterebh [M1114Q k@ s(he3Edahinl | car bamDyl

N-(1-40) al kyl -N-[ (1-4C) al koxy-(2-3C)al kyl]carbanmoyl, N-[car boxy-
(1-3C) al kyl ] carbamoyl, N (1-4C)al kyl -N-[carboxy-(1-3C)al kyl]carbanoyl,
N- [ car boxy- (1- 3C) al kyl ) - N-[ hydr oxy- (&23¢) ailggl ] car banoyl ,

N[ car boxy-(1-3C al kyl ]-N- [ (1-4C) al koxy- (2-3C)al kyl ] car banoyl ,

[ (1-4C) al koxycar bonyl - (1- 3C) al kyl ] car banoyl

(1-4C) al kyLaNd ¢1- ACNal koxycar bonyl - (1 3C) al kyl ] car banoyl ,

[ (1-4C) al koxycar bonyl - (1-3C)al kyl ] - hydr oxy- (2- 3C) al kyl ] car banoy! ,
[(1- 4C) A% llﬁo?hws fldlseww]tq\ns ¢ 1AXRYI L GRIHP

the reaction of an amine of the formula IV

N-
N-
N-
N-

G1 :Gz
»—NRZELLNHR® IV

N\\iea
(R"),,

with an acid of the formula

REPLACEMENT SHEET
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HO,C-M2-M3-X-Q

or a reactive derivative thereof;

{d) for the production of those compounds of the formula I or

formula Ia wherein M2 is a group of the formula
(T2R%) .-12-T3R5
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-144 - (2-3C) al kyl ] car banoyl , (1-4C)al kyI ; carboxy- (1-4C)al kyl,
(1-4C) al koxycar bonyl - (1-4C) al kyl , car bam)yl (1- 4C) al kyl ,.
N- (1- 4C) al kyl car banoyl - (1- 4C) al kyI 5

N, N-di - (1- 4C) al kyl car banmoyl - (1-4C) aI kyl,

pyrrolidin-1-ylcarbonyl -(1-4Cal kyl, piperidinocar bowllmmwmnmn
nor phol i nocar bonyl - (1-4C) al kyl, pi per azi 71 yI car bonyt, : , %
4- (1-4C) al kyl pi perazi n- 1-yt car bonyl - ( 1- 4?3

N- phenyl carihagmyh-£+1-14Gral kyl ,

N-[ phenyl - (1-3C) al kyl ] car banoyl - (1- 4c) al kyl , hydr oxy-(1-4C) al kyl

(1- 40) al korepd (vhezeymMRyis andrpiead| thel fax@udrky| , and wherein any

het erocyclic group in said substituent optionally bears 1 or 2 substituents
selected fromthe group consisting of _(1- 4C) al kylp—-4G-atkoxy—car boxy,
(1- 4C) al koxycar bonyl , carbanoyl, N (1IA€¥R%y| car haRbRILACEMENT SHEET
N, N-di - (1-4C) al kyl car banoyl , and wher ei n any phenyl [or—prenyteme—gr pup in

Merr] optionally bears 1 or 2 substituents sel ected ;%grqqﬁlj%?up

consi sting 19fwﬁ1%h0933r1@, céfﬂohbuﬁgtamﬂévl (1-4Q) al iyl Koky; M
iIs adirect link to X _or oup of the f

[err] i n HhAi TARCELPL Of 3t 2 m?{[°§lrF]]‘e gLWGrB{fén ¢r (1-4C) al kyl, or Rl err]

and Rl err] Wieneaimhetid ofntie formula

HO,C-CHy - (NR®) g-X-Q
or a reactive derivative thereof;

(e) for thé production of those compounds of the formula I or

formula Ia wherein M2 is a group of the formula
(T2R4) ,.-12-T3R5

in which T3 is N,
and wherein M3 is a direct link to X and X is carbdnylamino,
the reaction of an amine of the formula III

with an isocyanate of the formula

OCN-X-Q
(£) the reaction of a compound of the formula V
-
. This Sheet Has Been Re, G':G?
MW <> v
\:t(;3

wherein Z is a displaceable group,

with an amine of the formula
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: ('1- 4C) al kyl ene, net hyl enecar bonyl or carbonyl net|
a (2-3C al kyl ene group which is linked to a,methyl|REPEACEMENT SHEET
- forpingab- or 6-nenbered ring involving NRlerr et

( 1- 40) aksy biena1as Betn REdc| 0al kane- 1, 2-di yl, “car bpnyl (1-3C) ylie
TS T is 1, L[err] may also be ({1 38)(9;‘]%% i#é—car

phenyl enq,
and Wnergi(l‘mn“ yl ene groups withizg L[err] and.the rings.fofmed when
Rlerr] a err] and L[err] are linked optionally bearsja
substituent selected fromthe group consisting , ;
1- 4C) al koxycar bonyl , carbanoyl 2N 11449),a 2Cas hanoyl ,
§\I, N-di) -(1-4C) al kyl car banoyl , %é/q?rol\lf I(-é.l 1?11 f g#%“argoﬁgia? pi peri di nocar bonyl ,
nmor phol i nocar bonyl, pi perazin-1-yl carbonyl,
-145 - (& (1- 4G kyb RiR8LEZId- I Wnosd ReRYbundd P &RAK! £3HRBITY be
- N (1-4C) al kyl - N- phenyl carbanoyl, N-[phenyl-(1-3C)al kyl) carbanoyl,
N- ( 1- 4C) al kgmubla [ JzhehsteinlMBCMA| ¢y ] beartsaapgarboxy brd G)rtiokytcontaining
car boxy- (1- 4C) al kyl -40C) al koxycar bopyl - ((1-4C) al_kyl , .
o bany! - 00 8PS RE B STREHD RoTHe. (TR Rperein 12, M3 or 0
N, N- di - ( 1- Bé3ral kylicachaikoyledrbod) ajrkyp;,
pyrrolidin-1-ylcarbonyl-(1-4C)al kyl, piperidinocarbonyl-(1-4C)al kyl,
nor phol i nocar bonyl - (1- 4C) al kyl , pi perazi n-1-yl carbonyl - (1-4C) al kyl ,
4- (1-4C) al k§) pi per &t ¥he-gHoduebiamy pL (thog€)cogpfynds of the formula I or

N- phenyl catba -(1-4C.aIC§§yI 3N giznl- 1-30) al kyl ] .carbanmpyl - ( 1-4C) al kyl
hydr oxy- ( 1-291@%1;%@&\ N h‘(""lg-lil al lié'lox?/IE Siésaﬁkflirggﬁ%yl&ﬁh n%llky ?Lé%éjn éﬁjnk)ﬂr) and
wher ei n aniji, hr@dtietiodygetrbanoyi canpupn W@ deantber idfuencomppundofl the feemgalIor 2

' n I fromth roup, consi sting of )
substitue aﬁééiﬁneﬁaﬁeﬁ3 oé)Q éeé%sga cé%boxy group, %r a reactive derivative

y |

thereof, with ammonia or an appropriate alkylamine or dialkylamine; or

(i) for the production of those compounds of the formula I or
formula Ia wherein Q bears a hydroxy group, the dealkylation of a

compound of the formula I wherein Q bears a (1-4C)alkoxy group;

and when a pharmaceutically-acceptable salt of a compound of
the formula I is required, it may be obtained by reaction of said
compound with a suitable acid or base using a convenéional procedure;

and when an optically active form of a compound of the formula
I is required, it may be obtained by carrying out one of the aforesaid
procedures using an opticaliy active stafiing material or by resolution

of a racemic form of said compound using a conventional procedure.

9. A pharmaceutical composition which comprises an
aminoheterocyclic derivative of the formula I or of the formula Ia, or a
pharmaceutically-acceptable salt thereof, as claimed in any one of claims
1 to 7, in association with a pharmaceutically-acceptable diluent or

carrier.’

10. The use of an aminoheterocyclit derivative of the formula I or
of the formula Ia, or a pﬁafmaéeuticﬁily;acggp;able sﬁlt:thereoﬁ, as
claimed in any one of claims 1 to 7, ‘in the'prbducticn'of a medicament

for use in producing an anticoagulant or antithrombotic effect.
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(1-40 al kyl, (1-4C) al koxy, carboxy, (1- 4C).al koxycar bonyl, carbanoyl,
N- (1-4Cral kyl car banoyl and N, N-di - (1-4C) al kyl car banoyl, and wherein any
phenyl or- phenyl ene group in Merr] optionally bears 1 or 2 substituents
selected fromthe group consisting of hal ogeno, trifluoronethyl,
(1-4C) al kyl and (1-40C) al koxy; X is oxy, thio, sulphinyl, sulphonyl,
carbonyl, carbonyl oxy, carbonyl am no, N (1-4C)al kyl carbonyl am no,
sul phonyl am no, nethyl ene, (1-4C)al kyl+8thyl ene or di-(1-4C)al kyl net hyl ene,
or, when Thggr] is CHand Merr] is adirect link to X, X nmay al so be
am nosul ph%py.l Qf Qxycar bonyl; and Q is phenyl, naphthyl, phenyl-
(1- 4C) al ky[", Fhehyi -'}‘2-40) al kenyl, phenyl - (2-4C) al kynyi, (5-7C)cycl ogl kyl
or a het er eny whereimoi ety 2 ceatbylere rgyoups Mhthinhbt apd fhentingefempd ater dih t he
group consigd irAdasd 1MiskeaogilondRiyaarand (Sulchpiiyr subdefduepti onal |y bears 1,
2 or 3 substituents selected fromthe group consisting of hydroxy, andno,
hal ogeno, ¢yanq, .trifluoro | .20l tf0 rp ;s CALR | Lormyl, x
form m doy%, * gr%e§ r%&n@%?gfff%&gl%g‘%caﬁ%ﬁffl6 %%?%%%kyl ,
(1-4C) al koxy, N (1-4C) al kyl carbanmoyl, N, N-di-(1-4C)al kyl carbanoyl,
(1- 4C)al kyManisne, oughiup (dE 455 cokmdlam no, (2-4C) al kanoyl anmi no, (2-4C) al kanoyl ,
(2-4C) al kanoi m doyl, (2-4C)al kanohydroxi noyl, phenyl, heteroaryl, phenoxy,
phenyl t hi o, phenyl sul phi nyl, phenyl‘,lszéhgg_%@yi%s het er oar yl oxy,
het er.oaryl t hi o, heteroaryl sul phinyl’, teroaryl sul phonyl, benzyl and
benzoyl ,¥ and wherein said heteroaryl substituent or the heteroaryl group in
a in which r is 0 or 1, ’

T2 is CH or N,

T3 is CH or N,

R is hydrogen or (1-4C)alkyl, R® is hydrogen or (1-4C)alkyl, or R4 and

RS together form a (1-4C)alkylene, me'thylenecarbonyl or carbonylmethylene

group, or R4 is a (2-3C)alkylene group which is linked to a methylene

group within L2 forming a 5- or 6-membered ring involving R4 and T2, or

R® is a (2-3C)alkylene group which is linked to a methylene group within

L2 forming a 5- or 6-membered ring involving R® and ’1'3, .

L2 is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl, (1-3C)alkylene-carbonyl

or phenylene, and, when r is 1, L2 may also be carbonyl-(1-3C)alkylene,

and wherein 1 or 2 methylene groups within L? and the rings formed when

R% and RS, R? and 12 or RS and L2 are linked optionally bears a
substituent selected from the group consisting of oxo, carboxy,
{l1-4C)alkoxycarbonyl, carbamoyl, N-{1-4C)alkylcarbamoyl,
N,N-di-{1~4C)alkylcarbamoyl, pyrrolidin-l-ylcarbonyl, piperidinocarbonyl,
morpholinocarbonyl, piperazin-l-ylcarbonyl,
4-(1-4C)alkylpiperazin-1-ylcarbonyl, N-phenylcarbamoyl,

f REPLACEMENT SHEET
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het er oaryl - cont ai ni ng substituent conprises a 5- or 6-nenbered nonocyclic
heteroaryl ring containing up to 3 heteroatons sel ected fromthe group
consi sting of nitrogen, oxygen and sul phur, and wherein-sai-d phenyl,

het eroaryl, phenoxy, phenylthio, phenylsul phinyl, phenyl sul phonyl,

het er oaryl oxy, het.eroarylthio, hete[qﬁgylsulphinyl, heteroarylsulphonyl,
benzyl or benzoyl substituent optionally bears 1, 2, 3 or 4 substituents
sel ected from .the group consisting of halogeno, trifluoronethyl, cyano,

trifluoronethoxy, nitro, (1-4C) al kyl, (1-4C)al koxy, hydroxy, am no,
carboxy, carbanoyl, (1-4C)al koxycarbonyl, N (1-4C)alkylcarbanoyl,

N-di - (1-40)53l xydﬁeémanyluo(énél&%c}ﬁyi agrfbm, oflix G3- ACKe) B O,

(2- 4C3a|kanoy|an1no and.tetrazol yl; or a pharmaceutically- acceptable salt
t her eof . An anlnoheterocycllc derivative of the fornmula | -as
cl ai nred m%lslalgrnup ofhehecfornedah of Jerr], Jerr] and Gerr] is CH sor
each of err] and err] is CHand (err] is N or Jerr] is N and e&th of
Jerr] and Jerr] is CH mis 1 of42 aad3egch Rlerr] is i ndependent |y

sel ected from hydrogen, anino,- ffdole” thiforo, brono, cyano, nethyl, ethyl
and methoxy; Merr] is a group of t he fornula

[err] in vhich r is 0 or 1,
T2 is CH or N,
?Ta is CH or N,

is hydrogen or (1 4C)alkyl, Rs is hydrogen or (1-4C)a1ky1 or 84 and
"together form a (1-4C)alky1ene, methylenecarbonyl or
carbonylmethylene group, or R‘ is a (2-3C)alkylene'group vhich is
linked to a methylene group within L2 forming a 5- or 6-membered ring
involving R and Tz, or R§ is a (2-3C)alkylene group vwhich is linked to
a methylene group within 12 forming a 5- or 6-membered ring 1nvolv1ng :
RS and T3,

12 is (1-4C)alkylene, (3-6C)cycloalkane~1,2-diyl,
(1-3C)alkylene-carbonyl or phenylene, and, when r is 1, 12 may also be
carbonyl-(1-3C)alkylene,
and vherein 1 or 2 methylene groups within 2 and the rings formed when
R and Rs. R and L2 or R5
substituent selected from the group consisting of carboxy,
(1-4C)alkoxycarbonyl, carbamoyl, N-(1-4C)alkylcarbamoyl,
N,N-di-(1-4C)alkylcarbamoyl, pyrrolidin-l-ylcarbonyl,
piperidinocarbonyl, morpholinocarbenyl, piperazin-l-ylcarbonyi,
4-(1-4C)alkylpiperazin~l-ylcarbonyl, N-phenylcarbamoyl, _ -
N-(1-4C)alkyl-N-phenylcarbamoyl, .N-[phenyl-(1-3C)alkyl]carbamoyl,
H-(1-4C)alkyl-N-[phenyl-(1-3C)alkyl]carbamoyl,
N-fhydroxy-(2-3C)alkyljcarbamoyl, gr(1-4C)a1§§1-§-[hydroxy-
(2-3C)alkyl]carbamoyl, N-[(1~4C)alkoxy-(2-3C)alkyl]carbamoyl,
N-(1-4C)alkyl-N-{(1-4C)alkoxy-(2-3C)alkyl]carbamoyl, N-{carboxy-
(1-3C)alkyl}carbamoyl, N-{1-4C)alkyl-N-{carboxy-~(1-3C)alkyl]carbamoyl,
N-[carboxy-(1-3C)alkyl)-N-[hydroxy-(2-3C)alkyl]carbamoyl,
§-{carboxy-(1-3C)alky1]-§f[(I-4C)alkoxy—(2-3C)a1kyllcarbamo§l.

and Lz_are linked optionally bears a
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in which Rerr] and R err] together forman ethylene group, L[err] is

met hyI ene or ethylene, and T is CHor N, and wherein 1 or 2 nethyl ene
groups within L[err] and the ring formed when R err] and R err] are |inked
optionally bears a substituent selected fromthe group consisting of

met hyl and ethyl; Ais a direct link to the carbonyl group or Ais
nmet hyl ene; Merr] is a group of the fornula

-147 - Jerr] in whichr is 0 or-l33 T[err] is CH or N, T[err] is N,
Rlerr] is hydrogen err]. ks.h dro e r ethyl,

or Rerr] and rr] Wlkg%tenﬁ?mfeo?‘%%g E&f r]ené'h etLh?( Be gy’l ene or
met hyl enecE¥h &Pt o'\i‘ﬁ;gylor SEYdy (§Topgt 'ahs AR Je iRATY o‘ifpiﬁ'nb&ﬁwr s linked to
a met hyl ene group msdiitabJIeZvinrentmaat154cmxﬁlmrdmuﬁcfomagbym?ohm Ré
Rerr]” and i LLeRs] bS5 a5 R¥! SRGend HIPLBY 508,

met hyl eneca b? g@ngn:m?tﬁ%ﬁ%o}n? t%r &G eltwrr ene groups “hithin-
L[ err] and? V\,ﬁ r%{ otﬁfe ]’ S e Ilnked opti onal}y
bears a substi tuen seltggf { thetgsg)UQWPqulggohg Of 1 2%0pa GO t%oxy,

met hoxycar bonyl , hoxycar
linked to a methylene group within L2, RS may be linked to a methylene

group within L2 or RS may be linked to a methylene group within L3 is,
for example, ethylene or trimethylene.

A suitable value for LY, L2 or L3 when it is (1-4C)alkylene is,
for example, .met:hylene, ethylene, trimethylene or tetramethylene;

a suitable value for L2 or L3 when it is (3-6C)cycloalkane-1,2-diyl is,
for example, c¢yclopropane-1l,2-diyl, cyclobutane-1,2-diyl,
cyclopentane-1,2-diyl or cyclohexane-1,2-diyl; when it is
(1-3C)alkylene-carbonyl is, for example methylenecarbonyl,
- ethylenecarbonyl or trimethylenecarbonyl; and when it is phenylene is,
for example, 1,3~ or 1,4-~phenylene.

A suitable value for L2 and L3 when it is

carbonyl-(1-3C)alkylene is, for example, carbonylmethylene,
carbonylethylene or carbonyltrimethylene.

Suitable values for the substituents which may be present
within, = M2 or M® include, for example:-

for (1-4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl,
propoxycarbonyl and
tert-butoxycarbonyl;

for N-(1-4C)alkylcarbamoyl: N-methylcarbamoyl, u—ethylcarbamoyl‘and*
N-propylcarbamoyl ;

for N,N-di-((1-4C)alkyll-

carbamoyl: N,N-dimethylcarbamoyl,
N-ethyl-N-methylcarbamoyl and
N, ﬂ—diethylcarbémoyl ;

for 4-(1-4C)alkylpiperazin-1-

ylcarbonyl: 4-methylpiperazin-l-ylcarbonyl and
4-ethylpiperazin-1-ylcarbonyl; .
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car banoyl , N-net hyl carbanoyl, N, N-di net hyl car banoyl ,
pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, norpholinocarbonyl, -

pi per azi n- 1-yl carbonyl, 4-nethyl pi perazin-1-yl carbonyl, nmethyl, ethyl,

car boxynet hyl , net hoxycar bonyl net hyl , et hoxycarbonyl net hyl, hydr oxynet hyl ,
met hoxynet hyl and -benzyl, and wherer % fe pyrroli d| n- 1-yl car bonyl ,

pi peri di nocar bonyl , m)rphol I nocar bonyl epera2| n- 1-yl carbonyl or

4- net hyl mq;esazrmdliyhamgmmpsme tfoent bﬁ-t"sonétPF \PISENRES¥ES et hyl or

et hyl subsfaphdStd add @hé Iresfdud dhd peteilcitded eckeernetliflescdrats andgr oup of

the formul a
Rlerr] is"aydr ogif 2TEIn1S opage vas dashyh i oAy alqé%]Jé" ‘o‘r"mﬁ@é'%g '%tcﬁél ene;
i s thio, and phteryl driedl (Hysay) andaevaposdtedcaTheneyvasx fhus obgaingd esbyl and Q is
phenyl, napht - §JcyEdxylLeeP !3.")!' hynyl ,
di benzof u?ﬁ?ypxﬁ% zﬁﬁﬁﬁaqy@m&‘g%gﬁ’ﬁ 0 ejrﬁé' 'E%dlh ﬁﬂﬁn"}/ B%’Bld X
optional |y bears # mixtgré ofg P? ﬁféﬁ)t §°s%‘?'€?: Yrathdec onsikst i ng
of hydr ox§0.6angNQndf dukaniel, (mlmnowasbaﬂimedlandd;ea\:gdan@ reflwf fooréonmet hyl ,
nitro, ¢ Y, r , y 3 hyl , ethyl,
met hoxy gé\ @ét ho")q(l% Bﬁ&m{é vﬁg'ra g f;% ﬁthe‘aecgéeptg% Egb;%‘i‘ﬂu ggﬁeo
REPLACENENq:wgﬁEElpthylene chlogg}ﬁ:gpd vater. ~The organic phase vas dried

(xgso‘) and evaporated. There was thus obtained

1-(Z-naphthylsplphonyl)piperidine-k-carhoxylic acid (1.35 g);

MMR Spectrum (CD,SOCD,) 1.5-1.7 (m, 2H), 1.8-1.95 (m, 2H), 2.2-2.3 (m,

1H), 2.45-2.55 (m, 2H), 3.5-3.6 (m, 2H), 7.65-7.8 (m, 3H), 8.05-8.25

(m, 3H), 8.45 (d, 1H).

Example 14 ,

N,N’-Dicyclohexylcarbodiimide (0.5 g) vas added to a stirred
mixture of gy(2-amino-3-pheh§ipf0pyl)-1-(G-pyridyl)piperidiue¥4-
carboxamide (1.08 g), gy(Z-Eaphthylsulphonyl)glycine (0.85 g))
N-hydroxybenzotriazole (0.34 g), N-methylmorpholine (0.71 ml) and DMF
(20 ml) vhich had been cooled to 5°C. The mixtﬁre vas stirred at
ambient cemperature for 18 hours. The mixture was evaporated and the
residue was purified by column chromatography using increasingly polar
mixtures of methylene chloride and methanol (20:1 to 20:3) as eluent.
There was thus cobtained 2-(2-naphthalenesulphonamido)-§-(l-phenyl-BQ
[1-(4-pyridyl)piperidin-4-ylcarbonylamino|prop-2-yl}acetamide as a
selid (0.52 g); - .

NMR Spectrum (CD3SOCD3) 1.5-1.7 (m, 2K), 1.75-1.9 (m, 2H), 2.4-2.65 (m,
4H), 2.9-3.4 (m, 6H), 3.85-4.0 (m, 1H), 4.0-4.15 (m, 2H), 7.0-7.2 (m, -
6H), 7.55-7.65 (m, 3H), 7.75 (m, 1H), 7.9-8.1 (m, SH), 8.35 (d, lH).

The N-(2-amino-3-phenylpropyl)-1-(4-pyridyl)piperidine-4-
-carboxamide used as a starting materi;l vas obtained as follovs:-

Using an analogous pracedure to that described in J. Chem.
Res. (S), 1992, 391, E?—Eggg—butoxycarbonyl-DL-phenylalanine was
. converted in four steps into l-amino-z—(Eggg-bucoxycarbonylamino)-3-
phenylpropane. '
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-148- 3. An am noheterocyclic derivative of the formula | as
claimed in claim1l wherein each of ‘Gerr}f, Gerr] and Jerr] is CH or
of Jerr] and Gerr] is CH and G{err] is N, or Jerr] is N and each of
Gerr] and Gerr] is CH mis 1 or 2 and each R err] is independently
sel ected from hydrogen, ami no, chloro, nethyl and ethyl; Merr] is a group

of the formula [err] in which Rlerr]
and Rlerr] together forman ethylene group, L[err] is ethylene, and T[err]

is. CHor N, Ais adirect'linktothe-c*arbonyl group or A is nethylene;
Me”] S a rOU t he, f 1- ridinocarbonyl-2-{1+(4- [€IT]"
in which r¢ IEF eFug?ho?Tl cgfégidg H]{ pipe

err|
i s hydr ogepynsvl)IﬂieﬂquarﬁdYRfEEﬁbPTY‘taGg%Q‘ﬁé’i"ﬂf o?'n’f‘RL @Fkﬁ“@ﬁ'ﬁ'ﬁ?‘b‘%ﬁ aé?)‘rF\‘;[
Rlerr] is ameet,_hwgen@s_gaoagpamaﬁh is linked to a nethylene group within L2
formng a 5-_Q - e g|v0| 4 2¢m. & Lpeyhlgi
-met hyl ene, n&%é%gcr??} it {‘ M\/\/ﬁ%ﬁg %%11(50;[ E2“‘ rre&g yiengl%r(cﬁ)lups
within L[ eeg), ane-3.8e(,i 00 formdsmﬁem.ﬂ)err]a -] (R] i ] 4aBet965nkwd

optional y ears, a % Est Luentseleghed f gomat h,@ gﬁpug gg)_lgshs(td nggnof
car boxy, hoxycar o] ethoxycarbonyl pyrrolidin-1-yl car bonyl,
pi peri di no@a?ibdﬂylzmﬁorphol I nocar bonyl , pi perazin-1-ylcarbonyl,

4- et hyl pi per azi n- Irnygl mwxuﬂmbmhmﬁabwmm (he e-plridyl) -
piperidin-4-ylcarbonylamino] ethyl}acetamide hydrochloride salt used as a

starcing material was obtained as follows:-

each

2- (cerr-Butoxycarbonylamino)acetic acid N-hydroxysuccinimide
ester {obtained by the reaction of that acid and u-hydroxysuccihimide in
the presence of dicyclohexyl-carbodiimide, 0.272 g] was added to a
stirred solution of N-[2-amine-2-(piperidinocarbonyl)echyl]-1-(4-
pyridyl)piperidine-4-carboxamide (0.359 g) in mechylene chlo;ide (5 ml).
The mixture was scirred at ambient temperature for 16 hours. The mixture
was partitioned between methylene chloride and 2N aqueous sodium
hydroxide sclution. The organic phase was washed with water, dried

(MgSO4) and evaporated. The material so obtained was suspeénded in

mechylene chloride (25 ml) and hydrogen chloride gas was led into the
solucion for S minutes. A clear solution was obtained followed by the
deposicion of a precipicace} The mixture was evaporatad to give the
required starting material.

Example 24 ' -
l,ll-Carhonyldiimidazole {0.11 g) was added toc a scirred

solucion of 2-(2-naphthalenesulphonamida)acetic acid (0.182 g) in DMF (2~

ml) which had been cooled to 5°C. The mixture was stirred ac S°C for 30

minutes. A solution of 1-(4-amino-4-(piperidinocarbonyl)butyryl]-4-

{4-pyridyl)piperazine (0.247 g) in DMF (3 ml) was added and the mixture

was stirred at ambient temperature for 16 hours. The mixture was

partitioned between echyl acetate and water. The organic phase was

'washed with water, dried (MgSQO4} and evaporated. The residue was
purified by column chromatography using a 95:5:0.5 mixture of ethyl

acecate, methanol and aqueous ammonium hydroxide as eluent. There was

thus obtained 2-(2-naphthalenesulphonamido)-N-({l-piperidinocarbonyl-3-
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o and wherein the pyrrolidin-1-ylcarbonyl, piperidinocarbonyl,

ror phol 1 nocar bonyl , pi perazi n-1-yl carbonyl or - . :
4- et hyl pi per azi n- 1- yl carbonyl substituent optionally bears a methyl or .
ethyl substituent; Merr] is a direct link to X, or Merr] is a group of _
the formula [err] in which s is 1,
Rlerr] is hydrogen.and L[err] is carbepgl-methylene; X is sulphonyl; and Q
i s phenyl, naphthyl, benzyl, phenethyl, styryl, 2-phenylethynyl,
dibenzofu&gg&hﬁ pi phenylyl, pyridyl phenyl or pyridylthienyl, and Q
optionally bears 1 or 2 substituents selected fromthe group consisting of
fluoro, chloro, brono, iodo, nmethyl, ethyl, methoxy and ethoxy; or a
phar maceutExasdleys&ccept abl e salt thereof. 4. An anm nohet erocyclic

derivative of the Js?;lgl_gg éalg? ‘EI @guté rotlh?{: Ej Dgnﬁi% is CH or '
N and each of rr rdgen
-(b-pyridyl)pzper:dzne-k-carbonyl chloride was teacted wvith 1- [( -4~
~ chlorostyrylsulphonyl|-3-methylpiperazine. The reaction mixture was
evaporated and the residue vas partitioned between ethyl acetate and 2N
aqueous hydrochloric acid. The aqueous layer vas basified to pH14 by
‘the addition of 10N aqueous sodium hydroxide sclution and extracted
vith ethyl acetate. The organic phase was dried (HgS0,) and
evaporated. The residue vas purified by column chromatography using
increasingly polar mixtures of ethyl acetate and methanol as eluent.
There was thus obtained 4-[(E)-4-chlorostyrylsulphonyl]-2-methyl-1-
[1-(k-pyridyl)piperidin-é-y1carbonyl]pipetazine in 24% yield;
NMR Spectrum (CD,SOCD,, 100°C) 1.24 (d, 3H), 1.6-1.8 (m, 4H), 2.7 —
3.05 (m, SH), 3.22 (m, 1H), 3.45 (m, 1H), 3.62 (m, 1lH), 3.84 (m, 2H),
4.12 (m, lH), 4.6 (m, 1H), 6.71 (d, 2H), 7.14 (d, 1H), 7.42 (d, 1H),
7.4-7.7 (m, GH), 8.15 (d, 2H); | |
Elemental Analvsis Found C, 57.6; H, 6.2; N, 10.5;
C26H29C1N403 0.5Et0Ac 0.5820 requires C, 57.6; H, 6.3; N, 10.3%.

The 1-{(E)-4-chlorostyrylsulphonyl]-3-methylpiperazine used
as a starting material wvas obtained in 35% yield by the reaction of
2-methylpiperazine and (E)-4-chlorostyrylsulphonyl chloride using an
analogous procedure to that described in Example 2.

Example 55

A mixture of 4-chloropyrimidine hydrochloride (0.151 g), )
1-(Z—naphthylsulphonyl)-4-(4-piperidinylcarbonyl)piperazine (0.387 g),
triethylamine (0.202 g) and ethanol (5 ml) was stirred and heated to
reflux for 1 hour. The mixture wvas evaporated and the residue wvas
purified by column chramatography using a 19:1 mixture of methylene
chloride and methanol as eluent. The solid so obtained was
recrystallised from acetonitrile. There vas thus obtained
l- (Z-naphthylsulphonyl) -4-{l-(4-pyrimidinyl)piperidin-4 -ylcaruouyl]-
piperazine (0.135 g, 29%), m.p. 203-205°C;

e
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Merr] is a group of the formula .. .:: [err]
in which Rlerr] and R err] together forman ~ethyl ene group, L[err] is .
"net hyl ene or ethylene, and T[err] 4¥s"'CH or ‘N, and wherein 1 or 2. methylene
groups within L[err] and the ring formed when Rlerr] and Rerr] are |inked-
optionally bears a substituent selected fromthe group consisting of

met hyl and ethyl; _Ais a direct |ipkssao.the carbonyl group or Ais

nmet hyl ene; l\/[err] is a group.of the formula

[err] | ﬁic@r is 1, T[err] is CHor N, T[err] is N, . Rlerr] is
hydr ogen, r ethyl, Rerr] is hydrogen, methyl or ethyl, or Rerr]
and Rlerr] toget harsdlorinnaofrdEhyl-shiorostrmylawiphenyl; ehlardde | (812 &oup, or
Rlerr] lSﬁ%%ﬁ}l\éhe%wfﬂup(z/\’&uh.-assaddle&k&datﬁiarmkweaaﬂmgww within L2

Lo et by | &Rt AP R e R EpamE et b 38 ), S desnpline | of0" "
groups wi thlaridd d10]mland Thiaenixtues ﬁesmﬂrmdem: amw{eer:rt}emanuam[rerﬂo]r ar ex
linked opghqpgtly PEArSsAcsHPIbiid'eal 1361a%homMd OMed RALh nethylene

chloride. The residue was purified by column chromatography using a

10:1 mixture of methylene chloride and methanol as eluent. There vas

thus obtained N-{4-[4-(4-pyridyl)piperazin-l-ylcarbonyl]phenyl}-(E)-4-

chlorostyrenesulphonamide (0.089 g), m.p. 207-209°C;

MR Spectrum (CD,SOCDy, 100°C) 3.43 (m, 4H), 3.6 (m, 4H), 6.8 (d, 2H),

7.15 (d, lH), 7.27_(d, 2H), 7.3-7.5 (m, 5H), 7.63 (d, 2H), 8.16 (d,

2H);

Elemenctal Analysis Found C, 59.0; H, 4.9; N, 11.3;

C24H23C1N403S 0.25320 requires C, 59.;; H, 4.9;.N, 11.5%.

The 4-[4-(4-pyridyl)piperazin-l-ylcarbonyl}aniline used as a
starting material vas obtained as follows:-

G-Nitrobenzoyl chloride {4.64 g) was added to a stirred
suspension of 1-(4-pyridyl)piperazine (4.08 g), triethylamine (3.48 ml)
.and DMF (50 ml) which had been caaled to 4°C. The mixture was
stirred o 4°C for 1 hour and at ambient temperature for 16 hours. The
mixture vas partitioned between methylene chloride and water. The |
organic phase was vashed with brine, dried (MgsS0,) and evaporated. The
residue was purified by column chromacography using a 10:1 mixture of
methylene chloride and methanol as eluent. There was thus obtained
6-[afga-pyridyl)piperazin7l-ylcarbonyllnitrobenzene (5.09 g), m.p.
158-160°C. _

_ A mixture of a portion (3.74 g) of the material so obtained,
10% palladium-on-carbon catalyst (0.3 g), IN aqueous hydrochloric acid
(24 ml) and methanol (75 ml) was stirred under an atmosphere of
hydrogen gas until uptake of hydrogen ceased. The mixture was filtered
and the filtrate uas evaporatéd.. The residue was dissolved in water
(25 ml) and the solution was basified to pHlO0 by the addition of 1IN
aquéous sodium hydroxide solution. The resultant precipitate vas - S ERRTEEERY
isélated. vashed vich vater and dried. There vas thus obtained




'“group consi sting of oxo, carboxy, nethoxycérbonyl, et hoxycar bonyl ,
carbanoyl, N-nethyl carbanmoyl, N, N-di mgtbyl car bamoyts

pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, norp i
met hyl, ethyl and benzyl, and wherein the pyrroli ﬂ !‘; “) I“Ior
WO MTELS

~

pi peri di nocar bonyl substituent optionally bears o yk or

et hyl substituents; Merr] is adirect link to X, or Merr] is a
group of t rmul a _ : o [err]
inwhich sis 1, Rerr] is hydrogen and L[err] is carbonyl net hyl ene or

car bonyl et hyl ene; ' X is sul phonyl; and Qis 3- or

4- bi phenylyl which optionally bears, in the ring attached _ to X, 1
or. 2 substituents 2e|awinetefaronyelic deriuptivensf sthienfrryhla I hydr oxy,

fluoro, chloro, brono, cyano, trifluoronethyl, methyl, ethyl, -

met hoxy and et hoxy and vm_iélg optionally bears in the term nal phenyl

group up to 4 substi tu,&‘nt-s el ected fromthe groelrjp consi sting of

fluoro, chloro, bro trifl 18 WA yaw'@,. Ay Lggr onet hoxy,

met hyl , ethyl, netho \ad/thowﬂ co orl\% X@ l

phar maceutical | y- accept & salt thereof. 5. An :

am nohet erocyclic derivatthve of the fornmula I as cl ai ned in claim
1 wherein G3 i or N and each of err] and Jerr] is CH,

mis 1 and Rlerr] is hydrogen; - :

wherein Gl is CH or N;
G2 is CH or N;

@3 is CH or N;
mis 1 or 2;

R! is hydrogen, amino, halogeno, cyano, {(1-4C)alkyl or (1-4C)alkoxy;
M is a group of the formula
) NR2 -L1~T1'R3

in which R? and R3 together form a (1-4C)alkylene group,

Ll is (1-4C)alkylene, and

Tl is CH or N,

and wherein 1 or 2 methylene groups within L1 and the rings formed when

R2 and R3 are linked optionally bears a (1-4C)alkyl substituent;
A is a direct link to the carbonyl group, or A is (1-4C)alkylene;
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&

;I\/[err] Is a group of the formula

[err]

in which Rlerr] and-Ri®err] together form an ethyl ene

group, L[err] is methylene or ethylene, and Tine or

N, and wherein 1 or 2 nethyl ene groups vmth”"l“”"llm"”m"ﬁm:;
formed when Rlerr] and R err] are linked optfonally Beafs &
substituent ijgeheplogd I @R Ifemula group consi sting pf nmet hyl and.
.ethyl; REPLACEMENT SHEET 26 MAR 1998 Ais adirect link to
t he carbonyl group or Ais nethylene; Merr] is a group of the formula

[err]
nmet hyl

toget her forma methyl ene, ethylene or trinethylene group, or

in which r is 0 or 1,
T is CH or N,

T is CH or N, _

R’ is hydrogen or (1-4C)alkyl, R’ is hydrogen or (1-4C)alkyl, or R' and
R’ together form a (1-4C)alkylene, methylenecarbonyl or
carbonylmethylene group, or R® is a (2—3C)aikylene group which is
linked to a methylene group within L’ forming a 5- or 6-membered ring
invelving R' and T°, or R® is a (2-3C)alkylene group which is linked to
a methylene group within L’ forming a 5- or 6-membered ring involving
R® and T, o

L* is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl,
(1-3C)alkylene-carbonyl or phenylene, and, when r is 1, L’ may also be
carbonyl- (1-3C)alkylene,

and wherein 1 or 2 methylene groups within L’ and the rings formed
when R’ and R’, R' and L’ or R’ and I’ are linked optionally bears a
substituent selected from the group qonsisting of oxo, carboxy,
{1-4C)alkoxycarbonyl, carbamoyl, N-{l-4C)alkylcarbamoyl,
N,N-di-~(1-4C)alkylcarbamoyl, pyrrolidin¥1—y1carbony1,
piperidinocarbonyl, morpholinocarbonyl, piperazin-1l-ylcarbonyl,
4-(1-4C)alkylpiperazin-1l-ylecarbonyl, N-phenylcarbamoyl,
N-(1-4C)alkyl-N-phenylcarbamoyl, N-[phenyl-(1-3C)alkyl]carbamoyl,
N-(1-4C)alkyl-N-[phenyl-(1-3C)alkyl]carbamoyl,

N- {hydroxy- (2~3C)alkyl]carbamoyl, N-(1-4C)alkyl-N-[hydroxy-
.(2—3C)alkf1]carbamoy1, u—[(1j4c)alkoxy~(2—3C)a1kyl]carbamoy1,
N-({1-4C)alkyl-N-[ (1-4C)alkoxy-(2-3C)alkyl]carbamoyl, N-[carboxy-
(1-3C)alkyl]carbamoyl, N-{1-4C)alkyl-N-[carboxy-(1-3C)alkyl]carbamoyl,
N-[carboxy-(1-3C)alkyl]-N-[hydroxy-(2-3C)alkyl]carbamoyl,

' N-[carboxy-(1-3C)alkyl]-N-[{1-4C)alkoxy-(2-3C)alkyl]carbamoyl,

N-[{1-4C)alkoxycarbonyl- (1-3C}alkyl]carbamoyl, -

N-(1-4C)alkyl-N-[ (1-4C)alkoxycarbonyl- (1-3C)alkyl])carbamoyl,
N-[(1-4C)alkoxycarbonyl-(1-3C)alkyl]-N-[hydroxy-(2-3C)alkyl]carbamoyl,
H-[(1—4C)alkoxycarbony1—(1—3C)alkyi]~u—[(1—4C)a1koxy— .
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in whichr is 1, T[err] is(,_[q-d)c_)iz_l}bRﬁT[err] Is N R is hydrogen,
or ethyl, Rerr] is hydrogen, nethyl or ethyl, or R err] and

R err]



"Rlerr] is an ethylene group which is linked to a nethylene group-—w-thin L2
formng a 5- or 6-nenbered ring involvashig Rlerr] and T[err and __l[err] is
nmet hyl ene, ethylene or trinethylene, and wherein M‘““m‘ HI\ “1“ gr oups
within L[err] and the ring formed when R[err] an

optional |y bears a substituent selected fromthe griouf c n5|st| ng of 0xo,

car boxy, nethoxycarbonyl, ethoxycarbonyl, carbanoyl, N nethylcarbanoyl,
N, N- di met H?I-@:@rabmmqarbmlol Ud-i4ﬁlalu°yllear bonyl, pi peri di nocar bonyl ,

mor phol i ”%@B&S}WL:;&EH@M , (@Immmcbﬁs&wua@@hwmel n the

- pyrrolidin-1-ylcarbonyl ‘or eridi nocarbonyl substituent optionally bears
one or twABTIRYL- blr"l@fﬁjﬂyls Eul f@éf’rﬁlcﬁ‘VP@F"rﬂl (4488 et link to X, or
Merr] is @gngaoup- orf)auhgléa}baihﬂﬁ (1-4C)alkyl, [err]

in which s is R l,s: hydro Ll.err]..is h eor

car bony! ety 111dm></F yll:Es‘u D on{/:‘l %Q“"%Y% &S Be’]#zlnf’ca%ﬁ hﬁé)ﬁi{{r}

2- phenyl etrdwpmlmhc@booph (dﬁatlalkbbampérazznﬂk-ﬁcsmvlt U,gﬁ@)salém}ect ed from
‘the group ﬁqFSéc%fahﬂ;,glp%eréé1&&0%%1&{%&1&%<1b&9f@1ky§ ano, trifluoromethyl,

nmet hyl , hoxy and et or "a pharmacéutical |l y-accept abl e salt
t her eof . H‘G’henylcarbamﬂlafﬁ‘ﬁ(%h@tké(ﬂocycI ic derivative of the formula | as

cl ai med |rnaguez@ne(piscqh@tfmcarmofolmea@lankﬁ ehidrddyetijacpatkyd err] is CH
T (@Rt 6 eey Sl e J8 VALY 9F g, formul a1 as el ai med

and wherein any heterocyclic group in sald substituent optlonally

bears 1-or 2 substituents selected from the group consisting of

(1-4C)alkyl, (1-4C)alkoxy, carboxy, (1-4C)alkoxycarbonyl, carbamoyl,

N- (1-4C)alkylcarbamoyl and N,N-di-(1-4C)alkylcarbamoyl,

and wherein any phenyl or phenylene group in M’ optionally bears 1 or

2 substituents selected from the group consisting of halogeno,

trifluoromethyl, (1-4C)alkyl and (1-4C)alkoxy;

M' is a direct link to X, or M is a group of the formula

L’- (NR%),
in which s is 0 or 1,

R® is hydrogen or (1-4C)alkyl, or R’ and R’ together form a
{1-4C)alkylene, methylenecarbonyl or carbonylmethylene group, or R® is
a (2-3C)alkylene group which is linked to a methylene group within L’

" forming a 5- or 6-membered ring involving NR®,

L' is (1-4C)alkylene, (3-6C)cycloalkane-1,2-diyl,
carbonyl~-(1-3C)alkylene or phenylene, and, when s is 1, L’ may also be
(1—30)alkylehe—carbony1,

:_and wherein 1 or 2 methylene groups within L’ and the rings formed
when R® and R® or R* and L’ are linked optionally bears a substituent
selected from the group consisting of oxo, carboxy,
(1-4C)alkoxycarbonyl, carbamoyl, N-(l1-4C)alkylcarbamoyl,
N,N-di-({1l-4C)alkylcarbamoyl, pyrrolidin-l-ylcarbonyl,

piperidinocarbonyl, morpholinocarbonyl, piperazin-l1-ylcarbonyl,
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- 152 - in any one of claims 1 to 6 wherein A TS aditrect—nk-to the

carbonyl group. 8. An am noheau#erecyclic f the formul a
| as clainmed in any one of clainms 1 to 7 wherein rﬂﬂmm of t he
formul a [err] in whichr is 1, T[err err] IS
CHor N, Rerr] is hydrogen or (1- 4Calkyl, R is hydrogen or (1 4C) al kyl ,
or Rand R together forma (1-4C) al kyl ene group and L[err] is

(1- 4C) al ky#eliedc)algylpiperazimylayjoashendr o pbepyl eyt ve of the formula |

as cl ai nedyin- a@»émpﬂwfphsﬁﬁlcqﬁba}now &- Wln(%esaiwlsc&b%sppt link to
X. 10. - 1 1 grocyc C derllvatlve of ne 4Cforrrula | as cl ai ned
in any onefof é?’aﬁ r1f¥ @T[B PRI EH2 Y écg’iﬁaﬁ‘ﬁ%hyl( Ypikyl. An
am nohetermy:@ky{:(ldeclaﬂa:yllye(leicxaimoiwam‘bbrwll-(a&mha}tﬂed in any one of
clains 1 to%r]b V\/nlir(?l_&dglkysl' e?]y 4Céa ri 1P('162<¥)a1k$} 4C) al kyl whi ch
optlonally cars’ , 2 0r S tu @S S& ec
N,N-di-(1-4C)alkylcarbamoyl~{(1-4C)alkyl,
pyrrolidin—l-ylcarbonyl—(1—4C)alky1, piperidinocarbonyl- (1-4C)alkyl,
morpholinocarbonyl-(1-4C)alkyl, piperazin-l-ylcarbonyl-(1-4C)alkyl,
4-(1-4C)alkylpiperazin-1-ylcarbonyl-(1-4C)alkyl,
N-phenylcarbamoyl-(1-4C)alkyl,
N- [(phenyl- (1-3C)alkyllcarbamoyl- (1-4C)alkyl, hydroxy-(1-4C)alkyl,
{(1-4C)alkoxy-(1-4C)alkyl and phenyl-(1-4C)alkyl, _
and wherein any heterocyclic group in said substituent optionally
bears 1 or 2 substituents selected from the group conéisting of
{1-4C)alkyl, (1-4C)alkoxy, carboxy, {(1-4C)alkoxycarbonyl, carbamoyl,
m—(1—4C)a1ky1carbamoyl and N,N-di-(1-4C)alkylcarbamoyl,
and wherein any phenyl or phenylene group'in M’ optionally bears 1 orx
2 substituents selected from the group consisting of halogeno,

trifluoromethyl, (1-4C)alkyl and (1l-4C)alkoxy;

X is oxy, thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy,
carbonylamino, N-(1-4C)alkylcarbonylamino, sulphonylamino, methylene,
{1-4C)alkylmethylene or di-(1-4C)alkylmethylene, or, when T is CH and
M is a direct link to X, X ﬁay also be aminosulphonyl or oxycarbonyl;
and .

QO is phenyl, naphthyl, phenyl¥(1—4c)alkyl, phényl—(2-4c)alkeny1,
phenyl—(2—4C)alkynyl,'(5—7C)cycloalkyl or a heterocyclic moiety
containing up to 4 heteroatoms selected from the group consisting of
nitrogen, oxygen and sulphur, and Q optionally bears 1, 2 or 3
substituents selected from the group consisting of hydroxy, aminé,
halogeno, cyano, trifluoromethyl, nitro, carboxy, carbamoyl, formyl,
formimidoyl, fdrmohydroximoyl, {1-4C)alkoxycarbonyl, {(1-4C)alkyl,
{(1-4C)alkoxy, N-(l1-4C)alkylcarbamoyl, N,N-di-(1-4C)alkylcarbamoyl,
(1-4C)alkylamino, di-(1-4C)alkylamino, (2-4C)alkanoylamino,
(2-4C)alkanoyl, (2-4C)alkanoimidoyl, (2—4C)a1kanohydroximoy1 phenyl,
heteroaryl, phenoxy, phenylthlo phenylsulphinyl, phenylsulphonyl




“fromthe group 'éonsi sting of hydroxy, hal ogencr cyano, triiluoroethyl,

(1-40) al kyl, (1-4C) al koxy, phenyl, phesexy, ph ul phi nyI
phenyl sul phonyl, benzyl and benzoyl, and V\heree\mg ﬁ“ﬂaﬂlﬁ in a
phenyl - cont ai ni ng substituent optionally bears st stuents sel ected
fromthe group consisting of hal ogeno, (1- 4C) al kyl and (1-4C) al koxy. 12.
An am noheterocyclic derivative as clainmed in claiml1l of the formula la

-153 - hetercaryloxy, het¢mparylthio, heteregywisniphémch of Jerr] and Jerr]
s CH, q%{ertLré ﬁ%mogfr%ﬁﬁ Chh Whz&Gherr] is CHand Jerr] is N, mis

1 and Rerr] drogen; Merr] is a group of the fornula
and whereln said heteroaryl substituent or the heteroaryl group in a

heteroaryl-containing substituent comprises a 5- or 6-membered
monocyclic heteroaryl ring containing up to 3 heterocatoms selected
from the group consisting_of nitrogen, oxygen and sulphur,

and wherein said phenyl, heterocaryl, phenoxy, phenylthio,
phenylsulphinyl, phenylsulphonyl, heterocaryloxy, heteroarylthio,
heteroarylsulphinyl, heteroarylsulphonyl, benzyl or benzoyl
substituent optionally bears 1, 2, 3 or 4 substituents selected from
the group consisting of halogeno, trifluoromethyl, cyano,
trifluoromethoxy, nitro, (1-4C)alkyl, {1-4C)alkoxy, hydroxy, amino,
carboxy, carbamoyl, (1-4C)alkoxycarbonyl, u—(1~4C)alkylcarbamoyl,
N,N-di-(1-4C)alkylcarbamoyl, (1-4C)alkylamino, di-{l-4C}alkylamino,
{2-4C)alkanoylamino and.tetrazolyl;

or a pharmaceutically-acceptable salt thereof.

2. An aminoheterocyclic derivative of the formula I as claimed
in claim 1 '

wherein each of G', ¢ and G’ is CH, or each of G' and G’ is CH and G’
is N, or G' is N and each of G’ and G’ is CH;

m is 1 or 2 and each R' is independently selected from hydrogen,
amino, fluoro, chloro, bromo, cyano, methyl, ethyl and methoxy;

M is a group of the formula
NR’-L'-T'R’

in which R’ and R’ together form an ethylene group,

L' is methylene or ethylene, and T' is CH or N,

and wherein 1 or 2 methylene groups within L' and the ring formed when
R’ and R’ are linked optionally bears a substituent selected from the
group consisting of methyl and ethyl;

A is a direct link to the carbonyl group or A is methylene;

M is a group of the formula
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“[err] - in which Rlerr] and R err] togethe'r forman ethylene grou s

ethylene, and T'" is CHor N, Ais a dittect link t : onyl group;

Merr] is a group of fornula ] in
]

which r is 1, T[err] is Nand T[err] is N, R[err]. \j‘ B\\‘\\a‘“\\\\mm i's

hydrogen, or Rlerr] and Rl err] together forman eth gr sup® and L[err]

i's ethylene, and wherein 1 nethylene group within L[err] optionally bears a

substituent selected from carboxy, (BR go%y‘c?aﬁf bonyl, N-nethyl car banoyl,

pi peri di nocar bonyl, nethyl and benzyl Merr] is adirect link to X, or
err] is a the fo . - [err]

:VL Wn% ch s’ﬁg lHol’fi[ia-sr ] °fsl'h§dr18g%°5n‘& E[ &frY’ i s carbonyl nethylene; Xis

sul phonyl ;R*atd ngiteyed, neghyyhydr . ebhiyah ®pis dydkbgerhenethivl @ eBhglubetir‘uent s

sel ect ed fa(n%h”kl RS AP HANS IntehPRn@l ddngPLfs, €PLiRy1 OBP:

trifluoro
nethylenecarbonyl group, or R’ is an ethylene group which 1s linked to

a methylene group within L’ formlng a 5- or 6-membered ring involving
R' and T°, and
L’ is methylene, ethylene, trimethylene, methylenecarbonyl or
phenylene, |
and wherein 1 or 2 methylene gfoups within L’ and the ring formed when
R* and R® are linked optionélly-bears a substituent selected from the
group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl,
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl,
pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, morpholinocarbon&l,
piperazin-1l-ylcarbonyl, 4—methy1piperazin-l-ylcarbohyl, methyl, ethyl,
carboxymethyl, methoxycarbonylmethyl, ethoxycarbonylmethyl,

v hydroxymethyl, methoxymethyl and benzyl,
and wherein the pyrrolidin-l-ylcarbonyl, piperidinocarbonyl,
mofpholinocarbonyl, piperazin-l-ylcarbonyl or
4—methylpipérazin—l—ylcarbonyl substituent optionally bears a methyl
or ethyl substituent;

M' is a direct link to X, or M’ is a group of the formula
L’- (NR®),

in which s is 1, R° is hydrogen and L' is carbonylmethylene or
carbonylethylene;

X is thio, sulphinyl, sulphonyl, carbonyl, carbonyloxy or methylene;
and Q is phenyl, naphthyl, benzyl, phenethyl, styryl, 2-phenylethynyl,
dibenzofuranyl, biphenylyl, pyridylphenyl or pyridylthienyl, and Q
optionally bears 1, 2 or 3 substituents selected from the group
consisting of hydroxy, amino, fluoro, chloro, bromo, iodo, cyano,
trifluoromethyl, nitro, carboxy, carbamoyl, methoxycarbonyl,
ethoxycarbonyl, methyl, ethyl, methoxy and ethoxy;

or a pharmaceutically-acceptable salt thereof. .
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- 154 - met hyl , net hoxy and et hoxy; or ‘a pharmaceuticatty=acecept abl e

acid-addition salt thereof. . 13. -144n-an noh ' lyative of
the formula | as clained in claim1 sel ected fromm'jm!ﬂ!“juqum,
2- (2- napht hal enesul phonam do) - N- {| - pi peri di nocar benyk- 2« - i dyl) -
pi peri di n-4-yl carbonyl am no] et hyl } acet am de,

1- (2- napht hyl sul phonyl ) -4-[ 1- (4-pyridyl) pi peridi n-4-yl carbonyl ] -

pi per azi ne3- 2- ( 2- n2PhARFICBARIPCPHLITaALTHTRE N of pilise EPAMAB CRAS oA M

{2-11-(4-pynpidghmpi peridin-4-yl]acetam-do) et hyl)acet am de, _
2- (2- napht hal enesul phopam dg) - N- (,1- pi peri di nocarbonyl - 25{2-[4-(4- .
pyri dyl ) pi ﬁ]é‘?ra?ifln‘?af-%nyé;cetGarﬁn&o ef%ﬁoﬁ)' a%e At &2, Ge%‘ﬂ?/IG £ bl o
2- ( 2- napht halrenes W’ phromaandl @peB-drle{ 4n\a’ iidy LY pi peri di n- 4-

yl car bonyl anj nq) pr api t € 1 oso s :

1 [1- (2 hafnt gl LI pRSRYTY Bi bt dPasTeryPRe b AT o3 Tam s ag Ty -

p| per azi ne,amino, chloro, methyl and ethyl;

2- (2- napht pal;gngsptbb yramhd bl - phenyl - 3-[ 1- (4- pyri dyl ) pi peri di n- 4-
yl car bonyl am no] prop-2-yl acet am de, :
4-[1-(4-pyridyl)piperidin-4-ylcarbonyl]-1-[(E)-styryl sul phonyl] -
pi perazine, 1-[(E)-4-chlorostyryl sulyfiagiyt'k> 4-[ 1- (4- pyridyl) pi peridin-4-
yl car bonyl pi perazine, : -
1-[ (E)-4-nmethyl styryl sul phonyl ]-4-[1-(4-pyridyl)piperidin-4-
yl car bonyl ]ipivpe’.paszng}d R together form an ethylene group,

. 4-[(B) - 4- ch} gosth¥hsul.pgonyl | - 2- met hyl - 1-[ 1- (4- pyri dyl) pi peri di n- 4-
yl car bonyl ] pi per azi ne,
1- (4- bi phedy3§| SUI9FMnyl ) - 4-[ 1- (4- pyri dyl ) pi peri di n- 4-yl car bonyl ] -

A is a direct link to the carbonyl group or A is methylene;

M is a group of the formula
(TZR‘ ) r__Lz _Tst

in which r is 0 or 1, T is N, T is N,

R' is hydrogen, R’ is hydrogen, or R’ and R’ together form an ethylene
group, or R' is an ethylene group which is linked to a methylene group
within L’ forming a 5- or 6-membered ring involving R’ and T°, and

I’ is methylene, ethylene or phenylene, '

and wherein 1 or 2 methylene groups within L’ and the ring formed when
R’ and R’ are linked optionally bears a substituent selected from the
group consisting of carboxy, methoxycarbonyl, ethoxycarbonyl,
pyrrolidin-i-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
piperazin-l-ylcarbonyl, 4-methylpiperazin-l-ylcarbonyl, methyl, ethyl
and benzyl, |

and wherein the pyrrolidin-l-ylcarbonyl, piperidinocarbonyl,
.inorpholinocarbonyl, piperazin-l-ylcarbonyl or
4-méthylpiperazin—-l—ylcarbonyl substituent bptionally bears a methyl
or ethyl substituent;

M is a direct 1link to X, or M is a group of the formula

L’- (NR®),
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“pi perazine, 1-(4'-chloro-4- blphenylylsulphonyl) 4-11-(4-p r|d
7 DB 4o o ostyr vl sul phonyt 14 [ 1- (4. pyr i 1 i rMBMY UIJI IIIIMIIIIII IIII

yl car bonyl ] pi per azi ne,
1- (7-chl oronapht h- 2-yl sul phonyl ) - 4-[ 1- (4-pyri dyl ) pi peri di n-4- yl carbonyl
plpera2|ne :

- et hoxycanbcwhyq:h 4-t9- Jnthtlhylesi!erﬁW)L 1iq sayenyyretdyR¥RRiperi di n-
-155 - GAbReDY lhai per azi ne, : ;
1-(2- naphthylsul onyl 4- r|n1d|n eridin carbo
pi per azi ne® if- pp %)Y %%P%JS’I %F sluIBtFﬁW’rfr F HeVda- Ti)ﬁh]eé){,} Yﬁ@?’ll di n- 4-
yl car bonyl djpepesBaiafigl, biphenylyl, pyrldylphenyl or pyridylthienyl, and Q

1- [ ( E) 4- bégt%%éi’fykéé'réoqor‘ylz] séletltlgent%ygéldQé Lglﬂ}%ﬂll H‘le géo&f;l car bonyl ) .

pi per azi ne,

1- (4' - br onpenkibtideeng| Suoud prepdgrg.- brorol - fddqymetdyl) petidrti diathgxy wirdar bonyl
pi perazinegrplsd,6- chl or onapht h- 2-yl sul phonyl) - 4- [ 1- (4- pyri dyl ) pi peri di n- 4-
yl car bonyl | pi péer azi ne,

1-(6- brormﬁ‘éﬁ?ha‘?‘%ﬁé’iﬂcﬁ%ﬁﬂcfeﬂta[bie(szﬁlﬁyﬁ‘li‘e&ﬁ’fp| peri di n- 4-

yl car bonyl ] pi perazi ne,

)]/-| ((:gr Egl’lglr B?BQT‘ QZI gl SU|oBhQ c11c[ éel(lvag x;el %¥| t),l'Ba g{it?l'l a I 1as claimed

4- (2- napht hy|sakphonyl ) - 2- plperldlnocarbonyl 1-[1-(4- pyrldyl)
piperidi n-4s vl G3r oY leuPbPGY 344 Wach of &' ana & is cH;

m is 1 and R® is hydrogen;

M is a group of the formula
NR?_LI_TIRJ

in which R’ and R’ together form an ethylene group,

L' is methylene or ethylene, and

T is CH or N, .
and wherein 1 or 2 methylene groups within L‘_ and the ring formed when
R’ and R’ are linked optionally bears a substituent selected from the
group consisting of methyl and ethyl;

A is a direct link to the carbonyl group or A is methylene;

M is a group of the formula
(TZR‘) r__Lz__TJRﬁ

'in which r is 1, T is CH or N; ™ is N,

R' is hydrogen, methyl or ethyl, R’ is hydrogen, methyl or ethyl, or R’
‘and R’ together form a mefhylene, ethylene or trimethylene group, or
R' is an ethylene group which is linked to a methylene group within L’
forming a 5- or 6-membered ring involving R' and T°, and

L’ is methylene, ethylene or trimethylene,

and wherein 1 or 2 methylene groups within L° and the ring formed when

R' and R® are linked optionally bears a substituent selected from the
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”4-(6-chloronaphth-2-y|su|phonyr)-z-ethoxycérbony#rirf&rfA-pyridyI)-
pi peri di n-4-yl car bonyl pi perazi ne, 150

2- car boxy-4-(6-chl oronapht h- 2-yl sul phonyI-) 1-[1- tmmmnmlmtlmﬁnldln
* C L N S *

4-yl| car bonyl ] pi per azi ne,

1- (6- chl or onapht h- 2-yl sul phonyl ) - 4-[ 1- (4- pyri m di nyl ) pi peri di n- 4-

yl car bonyl ] pi per azi ne,

4-[ 1- ( 2- ardneopygangi-eli img4o§ [oKkpi p@rrbepnh netHoggeardinyy] - erh@yvehrlaydapht h-
2-yl sul phogyhd R Aer zide 1carbamoyl4 1\[1 P dlmethylcarbamoyl

1- (6- chl or onapht h- 2-yl sul phonyl) 4-pytidazi nyl) pi peri di n- 4-
y | car bon y | H%Fﬁ@‘dalfr Y- é{lcarbonyl p1per1d1nocarbony1 morphol 1nocarbonyl

4- ( 6- br onoapht he2nyl smhpﬂs@nyh)-a&dexbﬁuiréyﬁaﬂhbogsmdroixdmwymﬁfbdwl) or

di n-4-vyl b
B e by onirEre RS aorPA PERF) (et ontionaiy Nesrn one of fuo meewt or
yIcarbonyléqnypeSQEEtnEuents,
4- (6- br omopap {%hagraét8f1£b99yi) o2 WOLPROLIRACEE hRRYEschuld- (4-pyridyl)-

pi peri di n-4-yl carbonyl [ pi perazi ne,
4- (6-chl or onapht h- 2-yl sul phonyl ) - 2- nethoxycarbonyl 1-[1-(4-pyridy|)-
plperldln 4-yl carbonyl ] pi perazi ne ang-(ngr®),

2- car boxy- 4- (6- chl or onapht h- 2- yl sul phonyl )~ 1-[ 1- (4- pyri dyl ) pi peri di n- 4
- ylcarbonyl piperazine; or a pharmaceutically-acceptable salt thereof.
14. A pr obésts sf 08 1,h8° peepairatéroandfl’ ars aarvrolydtherhytymd ot deri vati ve of
the fornul gaxlbogyl g\ywr?e fornula la, or a pharnaceutically-acceptable salt

t hereof, as clalned in any one of
X is sulphonyl; and

Q is 3- or 4-biphenylyl which optionally bears, in the ring attached
to X, 1 or 2 substituents selected from the group consisting of
hydroxy, fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, ethyl,
methoxy and ethoxy and which optionally bears in the terminal phenyl
group 'up to 4 substituents selected from the group consisting of
fluoro, chlorxo, bromo, trifluoromethyl, cyano, trifluoromethoxy,
methyl, ethyl, methoxy and ethoxy;

or a pharmaceutically-acceptable salt thereof.

5. An aminoheterocyclic derivative of the formula I as claimed
in claim 1

wherein G* is CH or N and each of @' and G’ is CH;

m is 1 and R is hydrogen,;

M' is a group of the formula
NR’-L'-T'R’

in which R’ and R’ together form an ethylene group,

L' is methylene or ethylene, and

T' is CH or N,

and wherein 1 or 2 methylene groups within L' and the ring formed when
R’ and R’ are linked optionally bears a substituent selected from the

group consisting of methyl and ethyl;
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“claims 1 to 7 which conprises: - (a) for the productton of those

conmpounds of the formula | or formul alba wherein ‘'of the
formul a _ [err] i n whi IZ llM“ﬂ“ﬂﬂ‘nml s 1, the

reaction of an acid of the formula I, or a reactive dery vative thereof
with an am ne of the fornula [err]
: for the production of those corrpounds of the formula | or fornula
la vvherelnAl‘iylse?‘r‘ip

I W @hgdduy bk -t Bbrmula

[err]
(b)

[err]

irpgt all@}(o‘ifb tBF ctaﬁgo;p@,r fFE9up or A is methylene;

(TER‘) r_Lz_TsR!,

in which r is 1, T is CH or N, T is N,

R‘ is hydrogen, methyl or ethyl, R’ is hydrogen, méthyl or ethyl, or R'
and R togetp_er form a methylene, ethylene or trimethylene group, or
R° is an ethylene group which is linked to a methylene group within L?
forming a 5~ or 6-membered ring involving R‘ and T, and

L’ is methylene, ethylene or trimethylene,

‘and wherein 1 or 2 methylene groups within L’ and the ring formed when

R' and R° are linked optiocnally bears a substituent selected from the
group consisting of oxo, carboxy, methoxycarbonyl, ethoxycarbonyl,
carbamoyl, N-methylcarbamoyl, N,N-dimethylcarbamoyl,
pyrrolidin-1-ylcarbonyl, piperidinocarbonyl, morpholinocarbonyl,
methyl, ethyl and benzyl, and wherein the pyrrolidin-l-ylcarbonyl or
piperidinocarbonyl substituent optionally bears one or two methyl or
ethyl substituents;

M is a direct link to X, or M is a group of the formula

3

L’- (NR®),
in which s is 1, R® is hydrogen and L’ is carbonylmethylene or
carbonylethylene;

X is sulphonyl; and

Q is benzyl,' phenethyl, styryl or 2-phenylethynyl which optionally
bears 1, 2 or 3 substituents selected from the group consisting of
fluoro, chloro, bromo, cyano, trifluoromethyl, methyl, etﬁyl, methoxy
and ethoxy;

or a pharmaceutically-acceptable salt thereof.

6. An amihohetérocyclic derivative of the formula I as claimed
in any one of claims 1 to 5 wherein ¢, G*and G*is CH.

7. An aminoheterocyclic der_ivative of the formula I as claimed

REPLACEMENT SHEET

26 MAR 1998




and wherein MB is a direct link to X, the reactlon of an amine of fornu

11 [err] with a céound of tﬂ} m ulmjmllwﬂu V\herel n Z
is a displaceabl e group; (O for the product ounds of

the formula | or fornmula la wherein Merr] is a group of “the formula
[err] in which T[err] is N, and wherein Ais a direct link to the

carbonyl group, the reaction of an amne of the fornula IV
in any one of claims 1 to 6 wherein A is a direct link to the carbonyl

group .

8. An aminoheterocyclic derivative of the formula I as claimed:

in any ohe of claims 1 to 7 wherein M is a group of the formula
{TR') -L°-TR

in which r is 1, T°is CH or N, T is CHor N,R* is hydrogen or (1-
4C)alkyl, Rsis.hydrogen or (1-4C)alkyl, or R' and Rstogether form a
(1-4C)alkylene group and L’is {(1-4C)alkylene.

9. An aminoheterocyclic derivative of the formula I as claimed
in any one of claims 1 to 8 wherein

M is a direct link to X.

10. An aminoheterocyclic derivative of the formula I as claimed

in any one of claims 1 to 9 wherein X is sulphonyl.

11. An aminoheterocyclic derivative of the formula I as claimed
in any one of claims 1 to 10 wherein Q is phenyl, naphthyl or phenyl-
(1—4C)aikyl which optionally bears 1, 2 or 3 substituents selected
from the group consisting of hydroxy, halogeno, cyano, trifluoroethyl,
{(1-4C)alkyl, (1—4C)a1koxy, rhenyl, phenoxy, phenylthio,
phenylsulphinyl, phenylsulphonyl, benzyl and benzoyl, and wherein the
phenyl group in a phenyl—containing substituent optionally bears 1 or
2 substituents selected from the group consisting of halogeno, (1-
4C)alkyl and (1-4C)alkoxy.

12, 'An aminoheterocyclic derivative as claimed in claim 1 of the

formula Ia
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“[err]

conmpounds of the formula | or formula la wherein

fornmul a

with an acid of the formula

[err]

U VIR R

or a reactive derivative thereof; (dp3 - for th(ﬁ/‘r’iroduct i on of th

Merr]

[err]

e e vy e

[err] in which
S a group of the formula 1
G =G’
N, >—M-A-CO—M-M-X-Q
N G

Ia

wherein each of G' and ¢ is CH, G is N and G° is CH, or G’ is CH and
G’ is N;
m is 1 and R’ is hydrogen;

M' is a group of the formula
NR*-L'-T'R’

in which R’ and R’ together form an ethylene group,
L' is ethylene, and

T is CH or N;

A is a direct link to the carbonyl group;

M is a group of formula
(TzR‘ ) r_Lz_TJRs

in which r is 1, T is N and T is N,
R' is hydrogen, R® is hydrogen, or R' and R® together form an ethylene
group, and '

L’ is ethylene,

ose

of the
wherein -
58 -

and wherein 1 methylene group within 1’ optionally bears a substituent

selected from carboxy, ethoxycarbonyl, N-methylcarbamoyl,

piperidinocarbonyl, methyl and benzyl;

M' is a direct link to X, or M’ is a group of the formula
L'- (NR),

in which s is 1, R® is hydrogen and L' is carbonylmethylene;

X is sulphonyl; and

Q is 2-naphthyl which optionally bears 1 or 2 substituents selected

from the g'roup. consisting of fluoro, chloro, bromo, trifluoromethyl,
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“in which L3 is carbonyl net hyl ene, the feacti on-of an anine of the forrrula
11 with an acid of the formul a -154 - [err] or

R IO INEREEET [ [ 111 R
[err] in which T[err] is N, and wherein MB is a*difect I"nk td X and X

i s carbonyl am no, the reaction of an amne of the formula Il with an
i socyanat emashy} haetlppfyuppd ethoxy: OCN-X-Q  (f) t he

reaction ofy a ﬁHHIHQéEHii@glﬂﬂlﬁcééﬁfgyléiagid—addition salt thereof.

13. ‘An aminoheterocyclic derivative of the formula I as claimed
in claim 1 selected from

2~ (2-naphthalenesulphonamido) -N-{1l-piperidinocarbonyl-2-[1-(4-pyridyl)
- piperidin-4-ylcarbonylamino]ethyl}acetamide,
1—(2—naphthylsulphonyl)—4—[1—(4~pyfidy1)piperidin—4—y1carbonyl]—
pipérazine,

2—(2-naphthalenesulphonamido)-u—(l-piperidinocafbonyl-z-
{2—[1—(4—pyridy1)piperidin—4—y1]acetamido}ethyl)écetamide,

2~ (2-naphthalenesulphonamido) -N- {1-piperidinocarbonyl-2-{2-[4~ (4~
pyridyl)piperazin-1-yljacetamido}ethyl)acetamide,

ethyl 2—(2-naphthalenesulphonamido)—3—[1—(4-pyridyl)piperidin—4—
ylcarbonylamino]propionate,
1-[1-(2-naphthylsulphonyl)piperidin-4-ylcarbonyl]-4- (4-pyridyl) -
piperazine,
2—(2-naphthalenesulphonamido)—ur{l—pheny1—3—[1—(4—pyridyl)piperidin—4—'
ylcarbonylamino]prop-2-yl}acetanide,
4—[1—(4-pyridyl)piperidin—4—y1carbonyl]-1-[(E)—styrylsulphonyl]—
piperazine,
1-[(E)-4-chleorostyrylsulphonyl]-4-[1-(4-pyridyl)piperidin-4-
ylcarbonyllpiperazine,
1—[(E)—4—methylstyrylsulphonyl]—4—[1-(4—pyridy1)piperidin-4—
ylcarbonyl]piperazine,
4—[(E)—4—chlorostyrylsu1phonyl]-2—methyl—1—[1—(4-pyridy1)piperidin—4—
ylcarbonyllpiperazine,
1-(4-biphenylylsulphonyl)-4-{1-(4-pyridyl)piperidin~4-ylcarbonyl]-
piperazine,

1—(4‘—chlor6~4—biphenylylsulphonyl)—4-[1-(4-pyridy1)-
piperidin-4—y1carbonyi]piperazine,

1-[(E) -4-chlorostyrylsulphonyl]-4~-[1- (4—pyr1m1d1ny1)p1per1d1n -4-
ylcarbonyl]piperazine,
1-{7-chloronaphth-2-ylsulphonyl}-4-[1-{4-pyridyl)piperidin-4-~
ylcarbonyl]piperazine,

2-ethoxycarbonyl-4- (2-naphthylsulphonyl)-1~[1- (4-pyridyl)piperidin-
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“[err] wherein Zis a di spl aceabl e group,' with an am ne of the fornula
[err] (9) for the production of -ispse conpounds of the forrmula | or

car boxg-contarning o MG, Grehyvar o STIMUMEIIELI o v

*

fornula | wherein Merr], Merr] or Q bears a (1-*4Cfal kox{ycdrbonyl group;
(h) .- for the production of those conpounds of the fornula I or formula
| a wher ei r-M exbbnyNpépedazaneQ bears a carbanmoyl, N alkyl carbanoyl or

N, N-di al kw-?@rrgagpwlsg&% 1Llw1[aea&.tpy9 Qi n ) S2PRANRE- P ERg,hoT Ul a |
wherein Merr], Merr] or 6 ears a carboxy group, or a reactive derivative
t her eof , WPRragAR®Ni a or an appropriate al kyl am ne or dial kyl am’ ne; or

1—[(E)—4—f1uorostyrylsulphonyl]-4—[1—(4—pyridyl)piperidin—4—
ylcarbonyllpiperazine, '

1-[ (E) -4-bromostyrylsulphonyl}-4-[1-{4-pyridyl)piperidin-4-ylcarbonyl]
- piperazine, )
1-(4'-bromo-4-biphenylylsulphonyl)-4-[1-(4-pyridyl)piperidin-4~
yvlcarbonyl]lpiperazine,
1-(6-chloronaphth—2—ylsulphonyl)—4—[1—(4prridy1)piperidin—4-
ylcarbonyl]piperazine, _
1-{6-bromonaphth-2-ylsulphonyl)-4-[1-(4-pyridyl)piperidin-4-
ylcarbonyl}piperazine,
1—(6—chloronaphth—2—yisulphonyl)-4-[4—(4—pyridyl)piperazin-1—
ylcarbonyljpiperazine,

4- (2-naphthylsulphonyl)-2-piperidinocarbonyl-1-{1-{4-pyridyl)-
piperidin-4-ylcarbonyllpiperazine,
_4—(6-chloronaphth+2—ylsulphonyl)-2-ethoxycarbonyl—1-[1—(4—pyridy1)—
piperidin-4-ylcarbonylipiperazine, . '
2—carboxy—4-(6—chloronaphth—2-ylsulphonyl)—1-[17(4-pyridy1)piperidin—
4-ylcarbonyllpiperazine,
1-(6~-chloronaphth-2-ylsulphonyl)-4-[1-(4-pyrinidinyl)piperidin-4-
ylcarbonyljpiperazine,
4-[1-(2-aminopyrimidin-4-yl)piperidin-4-ylcarbonyl]-1-(6-chloronaphth-
2-ylsulphonyl)piperazine,

1- (6-chloronaphth-2-ylsulphonyl)-4-[1- (4-pyridazinyl)piperidin-4-
ylcarbonyllpiperazine,

4- (6-bromonaphth-2-ylsulphonyl)-2~ethoxycarbonyl-1-[1- (4-pyridyl) -
piperidin-4-ylcarbonyl]piperazine,
44(6-bromonaphth—z—ylsulphonyl)—2—carboxy—1—[1—(4¥pyridy1)piperidin—4—
ylcarbonyl]piperaziné,

4- {6-bromonaphth-2-ylsulphonyl)-2-morpholinocarbonyl-1-[1- (4-pyridyl)-
piperidin-4-ylcarbonyl]piperazine,
4-(6—chloronaphth—2-ylsulphonyl)—2—methoxy¢arbqnyl—1—[1—(4-pyridyl)-
piperidin-4-ylcarbonyl]lpiperazine and

2-carboxy-4-({6-chloronaphth-2~ylsulphonyl)~-1-{1-(4~pyridyl)piperidin-4
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T(i) for the productlon of those corrpounds of the f lal or fornula
la wherein Q bears a hydroxy group, t-hesdeal kyl ation of a co of t he
formula | wherein Q bears a (1-4C)al koxy group; “m\“‘ en_a'
pharmaceutical | y-acceptabl e salt of a conpound of \“\“ I*S
required, it may be obtained by reaction of said ccrrrpéun W|th a suitable
acid or base using a conventional procedure; and when an

optical | y -agtrapohptniperaeivenpound of the formula | is required, it may be
obt ai ned by, Qaﬁﬁa){:&nQQelRliEaPﬁQaQSeﬂtQEléfsQi@%%legec&r ocedures using an optically
active starting material or by resolution of a racemic formof said
conpound u3| ng a cgnventl or}%r Brogec

rocess dua i0n 0? an 1no%e rOCrr(al'feCUtl Cal
conpositi oft "whi ch col?'rprl Ses an-a d;héf’leroc ¢ 7 3 ETVETIVE 6f° the formul a

| or of thRerEBrTAYeacT Fheotorzuppdy ﬁﬁc‘éfuttP%aﬂ°F§‘“]zfcéépt°5bFe salt thereof, as
cl ai ned i rotempacavéiofllytaceaptablep st itherapfochatcilaimesi i apy one of :
phar maceut ¢xzahé yr @6 CEpinabh ecofiptisaet - Oor carrier. 16. An

am noheterocyclic derivative of the formula I or of the formula la, or a
pharmaceut jcal ly-a ab th n clains 1
to 7 for é in rreglglgath xgordg%hon ogf%%Sé C%ﬁlﬁlﬁgér?dﬁggpo? a‘?\g}é“rh?%?hg%er ocyclic
derivati vefqrﬁnuildnéaf whenelin ¥2 35 oforphe oforrilfarmEa or a

pharmaceutical |l y-acceptable salt thereof, as clained in any one of clains 1
to 7, in the production of- a nedic ?g%ﬂt L@ o3yse i n producing an

anti coagul ant or antithr onbotl c ef _ S

in which T2 is N and r is 1, the reaction of an acid of the formula II,
or a reactive derivative thereof, '

G:G’
Ny | 2~ M"A-COH i
(33

(R")
m
with an amine of the formula

HNR4-12-T3R5-M3-X-0

(b) for the prbduction of those compounds of the formula I or

formula Ia wherein M2 is a group of the formula
(T2R4 ) r_LZ_T3R5

in which T3 is N,
and wherein M3 is a direct link to X,
the reaction of an amine of formula III
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157 - e

;| AR

G=G” * |
Ny| 2 MA-CO—(T°RY)L*NHR® 1
G

( 1),,,‘

with a compound of the formula Z-X-Q wherein 2 is a displaceable
group; :

(c) for the production of those compounds of the formula I or
formula Ia wherein Ml is a group of the formula

NR2-11-T1g3

in which T! is N,

and wherein A is a direct link to the carbonyl group,
the reaction of an amine of the formula IV

GLG?
N , »—NR*LLNHR® - WV
\ Gs

(R))
m
with an acid of the formula

HO4C-M2-M3-X-0
or a reactive derivative thereof;

(d)

for the production of those compounds of the fqrmnla I or
formula Ia wherein M2 is a group of the formula

(T2R4) ,-12-T3R5
in which T3 is N,

and wherein M3 is a group of the formula
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s

L3-(NRS) ¢

in which 13 is carbonylmethylene,
the reaction of an amine of the formula III
with an acid of the formula

HO,C-CHy- (NR®) o -X-0
or a reactive derivative thereof;

(e) for the production of those compounds of the fornmla I or

formula Ia wherein M2 is a group of the formula
(T2R4) ,-L2-T3R5

in which T3 is N,
and wherein M3 is a direct link to X and X is carbonylamino,

the reaction of an amine of the formula III
with an isocyanate of the formula

OCN-X-Q

(f) the reaction of a compound of the formula V

o

GEG |
N , »2Z Vv
\ 3

R,

wherein Z is a displaceable group,
with an amine of the formula

HNR2-L1-71R3-A-co-M2-M3-X-0

{g) for the production of those compounds of the formula I or

formula Ia wherein M2, M3 or Q bears a carboxy or carboxy-containing
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group, the hydrolysis of a compound of the formula I wherein Mz, M3 or
O bears a (1-4C)alkoxycarbonyl group; ' '

(h) for the production of those compounds of the formula I or

formula Ia wherein Mz, M3 or Q bears a carbamoyl, N-alkylcarbamoyl or
N,H—dialkylcarbamoyl group, the reaction_of a compound of the formula

I wherein M2, M3 or Q bears a carboxy group, or a reactive derivative
thereof, with ammonia or an appropriate alkylamine or dialkylamine; or

(i) " for the productiop of those compounds of the formula I or -
formula Ia wherein Q bears a hydroxy group, the dealkylation of a
compound of the formula I wherein Q bears a (1-4C)alkoxXy group;

and when a pharmaceutically-acceptable salt of a compound of
the formula I is required, it may be obtained by reaction of said
compound with a suitable acid or base using a conventional procedure;

and when an optically active form of a compound of the
formula I is required, it may be obtained by carrying out one of the
‘aforesaid procedures using an optically active starting materiél or by
resolution of a racemic form of said compound using a conventional
procedure.

15. A pharmaceutical composition which comprises an
aminoheterocyclic derivative of the formula I or of the formula Ia, or
a pharmaceutically-acceptable salt thereof, as claimed in any one of
claims 1 to 7, in association with a pharmaceutically-acceptable
diluent or carrier.

-16. An aminoheterocyclic derivative of the formula I or of the
formula Ia, or a pharmaceutically-acceptable salt thereof, as claimed
in any one of claims 1 to 7 for use in medical therapy.

17. The use of an aminoheterocyclic derivative of the formula I
or of the formula Ia, or a pharmaceutically-acceptable salt thereof,
as claimed in any one of claims 1 to 7, in the production of a
medicament for use in producing an anticoagulant or antithrombotic
effect.
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