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PCT/ GB96/ 01295 N- HETEROARYL- PYRI DI NESULFONAM DE DERI VATI VES AND THEI R
USE AS ENDOTHELI N  ANTAGONI STS The present invention relates
to :novel heterocyclic conpounds and, nore particularly, to novel

N- het erocycl yl sul phonam des, and pharmaceutical | y-acceptable salts

t her eof , whi chwipsssess endot hel i n receptor antagoni st acti vi tPCT/GHIEK295
conpounds are of value whenéver such antagonist activity is desired, such

as for research N-BEVEROARYL+PYRIDINESULFONAMOIRE OERIVATIVESNAND THEIRNUSE AS ENDOTHELIN
studi es or in thANTAB@NIST®Nnt of di seases or nedical conditions including,

but not |imted to, hypertension, pulnonary hypertension, cardiac or
cerebral circul atory di Bhepmsentinventionselatis senavel hoterocyglieedmpsyndsend, hom|

P T

conposi ti ons of thefeef, Mpossesqasnduﬂdu(mmﬂrtdrlanﬂagomstaéﬁﬁty Tl‘besenempﬁundtmafvaiqp
sai d di seases or_ nedi cal, condilions, r ses r manuf act ure
of the<novel coPBeREN “"hﬁﬂ’é"ﬁ"ﬂ\?@ﬁ‘ Wﬂﬁ’f’?ﬁé&‘? "fcg‘ %“’H’%‘B of the
novel _COWpOUﬂdﬁhdrﬂaédl 'ﬂ&gﬁ&ﬁcﬁﬁdf%ﬁsﬁfdﬁs'&mﬁé%ﬂﬁxﬁ%ﬂﬁe@&&%ﬂﬁﬁﬂ
conditions. A nethod o t'reati ng one or nore of the said diseases or

medi cal condi t i elitions ingludiagbug oeklisited $0,ihypestension, prlsyanagy dhypertension, cardiac or

comprising .t hr Saceuib e e SRRAR Mk b odteh iR iy ppo i

The endot hel i nsmermwmmmmmmmﬁmmgmﬁomm of

teES;/;reco_rrLgsg(r)lgdl Fn&ogﬁgﬂe)ngot hel i ns bé a !put ati.ve ogg)g I | n [o30) V@“‘Eﬂ‘ﬁgv\n

and have a char m&ﬂorﬁﬁeuﬁubaﬁgsﬁuwm%mwmuom%wﬁb@séeshﬂmde

range of other activities including cell proliferation and mtogenesis,
extravasation amgnufacwsofheqnovel sampounds. The iavention fyrtber relates to,the usstof shernovel

vasoactive agen T
bi ol ogi cal profw tlﬁgﬁe%e an st entr%ﬁ%@ﬁ&um& Atfethdifor
pat hophysi ol ogi WE@mmmmm&emmm@c%MmSﬁ'ﬁgm tids §s alées 0

have actions on phy5|olog|cal systens including the airways,
gastro-intestin reproductive system kidney, liver, centra
nervous system neuro- endocrine system and t he bl ood. The

~endothelins are released froma,  range of tissue and cell sources I ncl udi ng
“vascul ar endot hel i um  vEhecnfothelinggesa familx of endogangps.21 aming acid peptides compnsing

ai rways, intest tlii’é‘ex@d‘fﬂm;s' %ﬁﬁkﬁ-@%ndﬁﬁkﬁﬁ?ﬁn@&aoﬁ&n%'méh@ﬂdﬁﬁmd@?

shear stress, pééil cal 5_ LY and a W de range of hornones and cytokine
m

El evat ed endoth wgmf/tbe 1= Val thend of thein correspending pseandothelins by a putative
endothelin converting enzyme. The endothelins are among the most potent vasoconstrictors

known and have a characteristic long duration of action. They exhibit a wide range of other
activities including cell proliferation and mitogenesis, extravasation and chemotaxis, and also
interact with a number of other vasoactive agents. They also have direct effects on the heart.
Thus the biological profile of the endothelins is consistent with a pathophysiological role in
the cardiovascular system. The endothelins also have actions on other physiological systems
including the airways, gastro-intestinal tract, reproductive system, kidney, liver, central
pervous system, neuro-endocrine system and the blood. |

T The endothelins are released from a range of tissue and celi sources including
vascular endothelium, vascular smooth muscle, kidney, liver, uterus, airways, intestine and
leukocytes. Release can be stimulated by bypoxia, shear stress, physical injury and a wide
range of hormones and cytokines. Elevated endothelin levels have been found in a number of
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PCT/ (3B96/ 01295 di sease states in man including hypertension, pul nonary

hypert ensi on, pre-eclanpsia, congestive heart failure, nyocardi al

i nfarction, angina pectoris, acute and chronic renal failure, ischaemc

stroke, subarachnoi d haenorrhage, atheroscleyosis, hyperchol esterol aem a,

car di ogenj ¢ anWo®eMdessbxi c shock, di abetes Titus, Raynaud' BCHGB644295

scl er oder ma, tem c scl eroslf ger er.s disease, rheupatoid art hrl t | S,
hidhsease stgeeg ufige

ast hma, bronchi qn, pulmonsry, hypertensiqn, pre-cclampsiy,

di sease, ul cer ajoh, umiea&faﬁkud;a@b@rmme&&a@&ﬁmﬁﬁ,mwmmm
I n European patent apgl | catrons publ I cation nos. 558258 and 569193, .and in

| nt er nat i onal FE‘&I (ﬁ‘i‘ arachgpid haemesthage, athegoscerosis.diypercholesterolaemia,
descri bed cert
oo Raftidienic ahd EBMR1okhack RN ARG RAi D istiod BIEI0GR ) btemmic

appl i cation, 640596 are ertain
N- (pyri dazi nyI )Sshmhoﬂlmsﬂiedlsemrrbﬁmm argirigis ragthmapbrouchitiscasutegtspiratorycfaiiures

ant agoni st s. A or

ant agoni ot o ar AvEEcifost Fighaaseigk sl i, U b 3nb s SiEbY

ant agoni sts. The present invention is based in part on this need and on
our discovery of the ected antaqgonism of .. the end in tor by
certain N heterocycl %%E?Pﬁ%% tions, publication nos. g&@ég 5@? &ga%@
aspect of the imgugili@ip it&ﬁrﬁ%liciuﬁﬁwlﬂﬂibn%ocwmgf art B&crifedcBiiant (set

our hereinafter, together w the other chemcal fornmulae identified by

Roman- nuner al i)somlﬁ)slﬂpms #jddn Enropegnepatent applicatioh, puhlicafipreno. 540596 are

s & phonyl - or QseRRRRBAFN Gt pfy ildes il it 8t Sl ot BhTiepter

I ndependent | y aatagosistsl from (1-6C) al kyl, am no(l -6C)al kyl
hydr oxy(1-6C)al kyl, N-[(l- 4C) al kyl] am' no( 1- 6C) al kyl ,
N, N-[di (I -4C) al kyl ] am no(1-6C) al kyI caboxy(l 6C) al kyl ,

(1-6Q alk b (1
(ar barrglyl ?f(ygg aIOE);CI i &%hGC) al kyl car bano lJé&?Q%C) a Jﬂa@@Mﬂmma

-N-(1-6Q) al k y:logmmapd qah@gﬁmymagoms\ts present mventlon is based in part on this

6C) al kyl car ba QEEI Ké' ] géé” 1

car boxy(1-6C) al %? r ogﬁ%ﬁn@fa %xg(d)t/)thelmreoeptorbycertam
(1-60) al koxycarlﬂ)rhayto(:ﬁcl dnpinideso car banoyl (I - 6C)al koxy,

(I -6C) al kyl car banoyl (I - 6C) al koxy, di (1-6C)al kyl car banoyl (1-6C) al koxy,

car banoyl (I -6C)al kylt hi o, (1-6C)alkyl carbanoyl (1-6C)al kylt hi o,
di (1-6C) al kyl car barmyl talccordﬁg)t@bﬂedsp&wmé #ivéiitioa |theRéié provided a compound of the

car boxy(2-6C) aI ken (2-60) aI car boxy(2-6C) al kynyl
hal ogeno( 2- 6C) df )iai ‘i‘%“FB%!'P’B =h‘98e ef pith H‘P‘*tﬂ“@ﬂ‘rﬁ% 5 rmulae ddeptidied By Roman

(1-6C) al koxy, nmerals) wherein one of A', A%, A% and A*is nitrogen and the remainder of A!, A%, A®and A*
are CH; Ar is a pheny! group which is unsubstituted or bears 1, 2 or 3 substituents
independently selected from (1-6C)alkyl, amino(1-6C)alkyl, hydroxy(1-6C)alkyl, N-{(1-
4C)alkylJamino(1-6C)alkyl, N.N-{di(1-4C)alkyl]amino(1-6C)alkyl, carboxy(1-6C)alkyl,

_(1-6C)alkoxycarbonyl(1-6C)alkyl, (1-6C)alkylcarbonyloxy(1-6C)alkyl, carbamoyl(1-6C)alkyl,
N-(1-6C)alkylcarbamoyl(1-6C)alkyl, di-N-(1-6C)alkyicarbamoyl(1-6C)alkyl, N-(1-
6C)alkylcarbamoyloxy(1-6C)alkyl, carboxy(1-6C)alkoxy, carboxy(1-6C)alkylthio, (1-
6C)alkoxycarbonyl(1-6C)alkoxy, (1-6C)alkoxycarbonyl(1-6C)alkylthio, carbamoyl(1-
6C)alkoxy, (1-6C)alkylcarbamoy)(1-6C)alkoxy, di(1-6C)alkylcarbamoyl(1-6C)alkoxy,
carbamoyl(1-6C)alkylthio, (1-6C)a]kyicarbanmyl(1-6C)alkylthio, di(1-6C)alkylcarbamoyl(1- |
6C)alkylthio, (2-6C)alkenyl, carboxy(2-6C)alkenyl, (2-6C)alkynyl, carboxy(2-6C)alkynyl,
halogeno(2-6C)alkyl, trifluoromethyl, trichloromethyl, tribromomethy], (1-6C)alkoxy,



WD 96/ 40681 PCT/ GB96/ 01295 hydr oxy(I - 6C) al koxy,
di hal ogeno( 1- 6C) al koxy, tri hal ogeno(1-6C)al koxy, (2-

6C) al kenyl oxy( | -6C) al kyl, (2-6C) al kenyl oxy, (1-4C)al koxy( 1 6C) al kyl, (1-
6C)-al koxycar bonyl (1- 6C) al koxy(1-6C)al kyl, carboxy(1-6C)al koxy(I - 60) al kyl,
hydroxy(l- 6C)al koxy(Il-6C)al kyl, (I-40C al kyl ghl o(1-6C)al kyl ,

(1-4C) al kyl sul woieemoest - 6C) al kyl , (1- PCT/GB96/01295

(580 Lyol oal rvipos Rk %&Yﬁﬁ%‘”@?’ Rk

phenyl (1 - 6C) al keeyxikedHoyd-bC)alk§i 2 bERmeA: j{xox;ﬁ@)mmbxy(m@bmm- hydr oxy,

nmer capt o, cyano nitro, carbox (1 g_%:;i koxycar bon 1

?? glcyeln{l oxylc a@ﬁ@ﬂ@rﬁé)ﬁ% ﬁé@mﬁf@x@@al%mmﬂ -
- al kano %@gﬂﬁm alif:& QU%}] @ﬂ{y hé)éh&z -

(1-60) al kyl sﬁl -GC?] QI enyl sul phi ni‘/f EP%PML L 1

6C) al kanoyl am n@)a&ykﬁlbhmﬁw@WL (ﬂ#@ﬂh(hmaom,éﬁfﬁﬁbycloalkyl (3-8C)cycloalkyl(l-

carbaroyl (1 At PRSP hEYIC-Scaih SRS mebhn s b R RE TSR

sul phanoyl , N- (éC)alkyR hitpgeng) meinercwb.l(d muéQ)aaidny (axdqmm;;zhbonyl @-
N- phenyl suI phampyl . (1-6C) al kanesul phonam do nzenesul phonam ur ei do
3 (15 60) al kyl cr GoBleens oo PBrT R Bhes -G R ey (1 4

3- phenyl t hi our epdioe Iaczﬁwﬁg)ered het er ocycl yl . group cont al n| ng 1, 2, 3

or 4 heteroatons m’ge endently selected from nitrogen, %gen and sul hur

a zl X- rrgnbelr ed ﬂ&@ﬂkﬂwﬂd fpmyldﬂmnhowlr@ﬁﬂﬂm’ , phenglship ylolaheoybﬂphonyl (-

i ndependent |y sglected.fromnitrogen en_an ro

AR 1 il or AR %a%mha@ﬁ%%w@sfﬁaﬁﬁ@w%ﬂ oy 2ieico,

(1-60) al Koxycar pam % e Ry oot Doy e (- |

al koxycar bon ar anmy - a car banoyl or .

di (1-6C)al kyl ca‘?@&ﬁ% WMK BP‘;W% r‘éf@ﬂkylﬁ'gw}-ﬂeﬂﬂlete a

1-pyrrolidinyl, I peridinyl,
py y W‘, Pﬁéﬁ&ﬁbﬂbhuﬂoyl Rlﬁéfa!lﬂh&}ﬁghox%nﬁ -pip y

nor phol i no or th|a 'S anotlonal
substituent on bsweuebvdphmmnﬂooﬁre;dpé-q-ﬁc)ammmo.Aprns]lurgndo,qprome} #(ect ed

from (1-4Calk 0,

ring containi ngwﬁi"%&gﬁg iﬁﬁjﬂ &%mée r##g@éﬁﬂe%&éwy éol S steaf%@é&

from (a) a Bbﬂﬂhtt&oﬂbﬂﬁihdéb&nﬂeﬂﬂﬁ&h@dfmﬁmﬁog@iﬂ oxygémandistlplwgemsix and Z

is CRy in which I s, hydrogen, haloeno | -40) al kyl , . (1-4 ko

trifl uoromet hox R'V“degf%@ﬂ ngjl, ?,g%tgggtﬁmﬁgﬂe%&g{y seledted from

(1-4C) al kyl, rreméah ofygeR ¥nd sdl;muf |ﬁ&£gf&bmkam5inﬂ$ﬂbﬂml and Rb are independently
selected from hydrogen, (1-6C)alkyl, phenyl(1-4C)alkyl and (1-6C)alkyl bearing a carboxy,
(1-6C)alkoxycarbonyl, carbamoyl, (1-6C)alkylcarbamoy! or di(1-6C)alkylcarbamoyl group, or
the group -NRaRb taken together complete a 1-pyrrolidinyl, 2-oxo0-1-pyrrolidinyl, 1~

piperidinyl, 2-oxo- 1-piperidinyl, morpholino or thiamorpholino ring;

B! is an optional substituent on a carbon atom of A', A%, A®or A*selected from
(1-4C)alkyl, halogeno and (1-4C)alkoxy; m is zero, 1, 2 or 3; the ring containing W, X, Y and
Z and bearing substituent R' is selected from:

(2) a ring in which W is nitrogen; X is CH; Y is nitrogen; and Z is CRy in which Ry is
hydrogen, halogeno, (1-4C)alkyl, (1-4C)alkoxy or trifluoromethoxy; and substituent R is
hydrogen, halogeno, (1-4C)alkyl, methoxy, ethoxy, trifluoromethyl or ethynyl;
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PCT/ (3B96/ 01295 (b) a ring in which Wis CRz in which Rz is hydrogen,

hal ogeno, (I|-4C)alkyl, (1-4C)al koxy or trifluoronethoxy; X is nitrogen; Y
isnitrogen; and Z is CH and substituent R err] is halogeno, (1-4C) alkyl,
met hoxy, ethoxy, trifluoronethyl or ethynyl;, and (c) aring in which W
and X are bot hwo6rdoepen; Y is CH; andZ|s't,4F6<|n\/\h|cth|§CWFGPfﬁma$,

hal ogeno, (1-4QC)alk ). al koxy ar trjfl t hox bst ent
Rerr] s ha ogéwom{slmxéra“vi CKE B oiak s blartippe Bpientst FRRR gty
ethynyl; and Ww&m&&x&ﬁn@whﬂ&oﬁqnﬁﬂ%@n ; afd eibStivé R} is WRloSénioSS
of a substltuent on Ar be un tituted or bear one or two substituents
i ndependent | y iwsaﬂla@mqtgmay(qthmmwmem erethyR¥x3d hal ogeno, cyano,
carboxy and trifluoromethyl; or an N-oxide thereof; or a pharmaceutically-
acceptabl e salt thereof. - According to a further aspect of the
present invent i(o)midganwluchwmmim)bmhnmym.lﬁdsﬂ{ adeZ is€TRxib avhiich Rxis an

but excl udi ng. dBFah peloge. e Ok OpRE aniapniRe p APfpalR'S

accept abl e sal thlog &ﬁ:r M\/ﬁieﬁxbxf\ tHoRy tifléoromethyl or ethynyl; and wherein any of said
(1-6C) al kyl car bonyl oxy(1-6C) al kyl, (1- GC%‘;AI kyl car banoyl oxy( I - 6C) aI kyl ,
hydr oxy( | - 6C) alnked} or )oahmwcéﬁ!ﬂqmeey subjtitugnt on Ar may bé unsubstituted or

e oty b AT )

substituted or halegedns cyanocarboky sl tifintromethyl; et &y Naxiske gherepfionp pbarmaceutically- 1,
2, 3 or 4 heteroat %Eﬂeﬁegdently sel ected from nitrogen, oxygen and
sulphur a sub ubstituted six menbered heterocyclyl group
containing 1, 2 or 3 heteroatons independently selected from nitrogen,

- oxygen and sulphur or a morpholino or thiaporpholino rlng and excludlng

conpounds and N-oxi desW‘E&phﬂ'&hﬁ‘fﬁ%B@ﬁ?Pm?m jsprayided
th f wh
ereo er ei g ﬁlpaﬁlﬂﬁflth%rﬂlﬁ?f\%?ﬁﬁgdﬁ&é/or himﬁl*gﬁi

Ibsﬁf £s 2
car boxy group. be appr C|ate ependi ng on the
nature of the daﬁmdabnmbm,mdadmmommunﬂsmdmmeahmmmuﬁganpossess

opti oal 1y act | VESRPIRERIS Peckd i iise A prpa B pndoBEOSERLS on
concerns any fcﬁﬂmﬁf'lcﬁbﬁﬁbﬁbﬁgmmﬁl Wﬁmmxmmmﬂeﬁﬁ%@ml (-

af ore- nent i oned_usef ul har macol ogl ca roperties, it bein known how

to make opti cal9Gpalkex Ry gppbaxy/(lrgcaalkexy( éﬁxa&} hydspxy(1-
chiral inter nPCBG}LlEéxﬂI—é@)&[k&E %ﬂlk?ﬁ@ﬂfﬁyh%)ﬁﬂyl, a substituted or unsubstituted five

membered heterocyclyl group containing 1, 2, 3 or 4 heteroatoms independently selected

from nitrogen, oxygen and sulphur, a substituted or unsubstituted six membered heterocyclyl
group containing 1, 2 or 3 heteroatoms independently selected from nitrogen, oxygen and
sulphur, or a morpholino or thiamorpholino ring; and excluding compounds and N-oxides
thereof and pharmaceutically acceptable salts thereof wherein a pheny! or benzene moiety of
substituent on Ar bears a carboxy group.

It will be appreciated that, depending on the nature of the substituents, certain of
the formula I compounds may possess one or more chiral centres and may be isolated in one
“or miore racemic or optically active forms. It is to be understood that the present invention
concerns any form of such a compound of formula I which possesses the afore-mentioned
useful pharmacological properties, it being well known how to make optically active forms,
for example by synthesis from suitable chiral intermediates or by resolution, and how to
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determ ne their pharnmacol ogi cal properties, for exanple by use of the tests
descri bed hereinafter. It will also be appreciated that a
compound of forrmula I may exhibit polynmorphism that a conpound of fornula
| may forma solvate and that a conpound of fornula |I may exist in nore
than one tautoNe®9e4osstirm It is to be under$PSod that the pr REATEBIG/01295

i nvention al so concerns any pol'ymorphic form any _tautoner or any sol vate,
or any-mxture Rgﬁ!@#‘%&‘?g Broparties, 05 CRATTRIF DY WE b the e ASREAR st
activity. . It will further be appreciated that a conmpound of
the formula | maylg hemcally nodified such that in vivo it is converted

into a parent conpound of the fornula I (for exanple, "by hydrol ytic,

oxi dati ve or enzymatic : ’égﬁt“ H!“F]h jynds are
commonlby referred to as prﬁg%%ggs ma@nio r'%ggg ﬁqm&?%gﬂﬁl cally

| abi | e ester orpaymdq:h&m,maaicmundoﬁomnhhmaymmmuugtacmdmdpf| c
acid group (or Bt abol i ca ile ester of a pareny coppou havi n
hydr oxy group). ?‘?rfn “Uﬁ%ﬁ?!‘(?&ﬁ“ﬂ‘mmf‘lf Eeé%{’ewﬁégmoagwﬁ\
concerns any Suﬁﬁeﬁﬁdﬁ%%mfdg #‘Hbl?ﬂomﬂﬁtfaﬁﬂhhfﬁhﬂoﬁl&%&%oﬁﬁﬁ.%aﬁym&m&e

derivatives of conpounds of the Tornmul Is further to
be understood t thereofavhieh posscaseasndothelin meeptar anjagonistashivie both strai ght and
branched chain variants when the carbon nunbers permt

However, when a particular radical such as "propyl" is glven it is
specific to the strai gnwntmuappmamdmmmptunmamemﬂmywcmmwy

"i sopropyl" bein ci ficall when i nt ended The. s conv | on

applies to ot hew at in lvolt's“"n"ene%‘P'Pa %{a f%&?i@f’ét ed

~that the ring cegindy 'b?ﬁ%r&{»ﬁﬁé,]omdﬁtﬁ dr knzyfiaé é&a{dhkmican;amomned dyl
I )

ring optionally subst or 3 substituents B err] as defined

herein. In thoseomamﬁmagmmnnkmfemtnesm gerandamayHies o gxample; metabolically

Blerr] present tWhSmeHe Ve hh&f’hi ﬁgﬁc
t he sane or dif?brent SO d\%ﬂ%ﬁla%u stltu t on K?ngsa etewo%g@g(l)g

~group, it is at umbeli:dlylabﬂeestmogapmmompn@dﬁaemg}mhﬂmxymum[ duris fo bend
Alerr] by arin gn&rstootﬂhgt the ;glgseen lgge%rngﬁ: Xﬁcla Xclmcgrrng gx% such prodrugs, including
" metabolically labile ester or amide derivatives of compounds of the formuta I.

It is further to be understood that generic terms such as “alkyl" include both
straight and branched chain variants when the carbon numbers permit.

However, when a particular radical such as “propyl” is given, it is specific to the
straight chain variant, branched chain variants such as "isopropyl” being specifically named
when intended. The same convention applies to other radicals.

It is further to be appreciated that the ring containing A', A%, A®and A*is a
pyridyl ring optionally substituted by 1, 2 or 3 substituents B' as defined herein. In those
compounds in which there is more than one substituent B present (i.e. when m is 2 or 3), the
value for cach B' may be the same or different. Also, when a substituent on Ar is a

. heterocycly! group, it is attached to the ring containing A', A%, A® and A* by a ring carbon of
the heterocyclyl group.
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PCT/ GB96/ 01295 Particul ar values for a substituent on Ar

i nclude, by way of exanple, for (1-6C)al kyl: (1-4C)al kyl, such as nethyl,
ethyl, propyl, isopropyl, isobutyl, tert-butyl and sec-butyl; for

am no(l-6C)al kyl : am no(I 4C) al kyl , such as am nonet hyl and 2. am noet hyl ;

for hydroxy(1-90)9%Me681: hydroxy(1- 4C) al kyl ~8such as hydr oxynREFGBIG01295

| - hydroxyet hyl, 2- hydroxyethyl, 3-hydroxy-2- ne%ﬁflpropyl alternatlvely

Rmen(acli §C§ h?/grl oxynet hy| B qsmﬂﬁ;wylueﬁferqswwyn |
a
ot byl am aonet ErAHECH R, sobl no&@]@ﬁ)eﬁ#ﬁgﬂr@dﬁﬁ%ﬂoﬁﬁsﬁdﬁm e
N, N-[ di (I -4C)al5¢°ybubdm no(1-6C)al kyl : N, N-[di (I-2C)al kyl]am no- (1-4C)al kyl,
h as dineth h
such s S M RRIBC AN M ACSL R ATRARRBLRY xSt

| - car boxyet hyl forby&oay(b@ﬂkﬁﬂy&&yﬁ%@ﬂkﬂpsmﬁ hydrsxymethyl, 1-hydroxyethyl, 2-

2- car boxy- 2- ne

‘1 804 koxyca%ﬁfeﬁﬁ%ﬁa@mﬂ PRSI SR ) s

met hoxycar bonyl Mﬁ{ﬁgﬁqr bonyl met hyl , |- (nmethoxycarbonyl)ethyl,

( met hoxycar bon%‘?‘)ﬁr&(géb ée hoxiﬁar bony 7265 2- (e(tl%mr bol?yl ) et hyI 2-
(et hoxycar bon dlpglwnmo such as

2- met hoxycar bo - % oxycar bonyl - 2- et hyl propyl; for

(1-60C) al kyl car oxy E | % yl car bonyl oxy( 1 4C) al kyl, such
as acet oxynet hﬁrH,HF[dﬂwcwmmmmh )alkyl E.m-r[dlélll zqmum f

3- acet oxy-2-ne t - 3- 0 ro or

car boxy( I - 6C) akﬂ%&%@é WW%‘@MM 1t hoxy,

| - car boxyet hox Yor carboRy( Sl & ARXymethfll 1-carboxyethyl, 2-

car boxy(1-6C)al kyl th| o car boxy(l NCQ al kyI t h| 0, such as carboxynet yI t hi o,

| - car boxyet hy| caberyethyk 3rcarhesynronyl and Zeasbaxy2-wethyipsepy: opy| t hi o, f or

e PR s LSRRI 1)
1- : _

L- (et hoxycar bometiveydatony o TELfoxyCar Dt ) propoty 2o

2- (et hoxycar bo% Deﬂ’&‘- W@%ﬁ%‘&ﬁ&?@?’%’%&ﬂ%?ﬁl o:

(I-4Qal kOXyca"(ﬂ&B&lyé:&rbdﬁl)PH(ﬁyi nlze@oxy@amh b Riiiokfdalionylld- RBiipkdpl dhd
et hoxycar bonyl net hyl't hi o net hoxycar bonyl' ) e ﬁyl thio, 1-

(et hoxycar bony I@?WY‘EW)’I'%HFWM%M bonyl ) et hyl t hi o,

2- (et hoxycar borgyl %&W}&h yﬁxyé'&ﬁwy&m&%%ﬁﬂt‘?ﬂkﬁ%chas

2- (et hoxycar bonyl”) propyl t
' acetoxymethyl, propylcarbonyloxymethyl. pivaloyloxymethyl, 3-acetoxy-2-methylpropyl and

2-methyl-3-pivaloyloxypropyl;

. fdr carboxy(1-6C)alkoxy: carboxy(1-4C)alkoxy, such as carboxymethoxy, 1-carboxyethoxy,
2-carboxyethoxy and 2-carboxypropoxy; '
for carboxy(1-6C)alkylthio: carboxy(1-4C)alkylthio, such as carboxymethylthio,
1-carboxyethylthio; 2-carboxyethylthio and 2-carboxypropylthio;
for (1-6C)alkoxycarbonyl(1-6C)alkoxy: (1-4C)alkoxycarbonyl(1-4C)alkoxy, such as
methoxycarbonylmethoxy, ethoxycarbonylmethoxy, 1-(methoxycarbonyl)ethoxy,

1-(ethoxycarbonyl)ethoxy, 2-(methoxycarbonyl)ethoxy, Z{ethoxycarbonyl)ethoxy,

(methoxycarbonyl)propoxy and 2-(ethoxycarbonyl)propoxy;
for (1-6C)alkoxycarbonyl(1-6C)alkylthio: (1-4C)alkoxycarbonyl(1-4C)alkylthio, such as
(methoxycarbonyl)methylthio, ethoxycarbonylmethylthio, 1-(methoxycarbonyl)ethylthio, 1-
(ethoxycarbonyl)ethylthio, 2-(methoxycarbonyl)ethylthio, 2-(ethoxycarbonyl)ethylthio, 2-
(methoxycarbonyl)propylthio, and 2-(ethoxycarbonyl)propylthio;



WO 96/ 40681 PCT/ GB96/ 01295 for (2-6C)al kenyl :
(2-4C) al kenyl, such as vinyl, allyl, 1-propenyl and 2-butenyl; for

car banoyl (I -6C) al kyl : carbanoyl (I -4C)al kyl, such as carbanoyl net hyI 1-
carbanoyl et hyl , 2-carbanoyl et hyl and 2-car barmyl propyl; for

(1-6C) al kyl car banoyl (1-6C)al kyl : (1-4C)al kyl far banoyl (1 4C) al kyl , such as
(N- et hyl car bweamssldpsset hy| | (N— et hyl car bamo§f J net hyl , PCT/GB96/01295

| - (N- et hyl car banpyl ) et hyl , rret hyl car banoyl )et hyI
1- (N-et hyl car be\fﬁb(?rﬁ‘:)é@lh?} L é trgwpenylandZ-buwnyl

ig?gg gzlkflﬁtr:ar banoyl 1 6C aI 5 ?g 4C§&Pkyl car bam)lyl)(l t%ﬂ? al kyI such
as (N, N- di net reprhamoplathyl, Rcatbamoy prepyanoyl ) met hy

(N N ELSY'@%%%WWW D

ﬁEN N- di et hy| methyleaimpioyDroethyl, (NethyRasbbinbyljtherhylyl- (N methylogthjmoy! wiyl.zﬁ@_r

suc% gsC) ﬁll- ir%![ ﬁ%%ﬂm\;'we %kﬁ}u_]@bﬁw%%&%&w 4C) al kyl ,

N- propyl car banoy s wﬁ Wmﬂ,
2- met hyl - N- et hyl car | oxyet'hy -nmethyl-N- propyl car banoyl oxyet hyl,
Wﬂmﬂwﬂbﬁ%ﬁ%

2- met hyl - N but yfpt:@l( (IW di(1-4C) Mpyl
car baroyl (1 - 30y SPRfAbEAS e@%iﬁﬁ%ﬂ?ﬁ&%ﬁ%ﬁc%‘w@ s
2I cgg balrrEy: et hA@«N.Nadimethy rs. -meﬂlylcarbamoyl)ethyl,lzi;&lN-dlethykr:]arbatnoyll\)l_
?ﬁeﬁ RZE?L%?E”‘E?' *&@&@W@?‘mﬁ@@&ﬁ@mﬁ&a Shgropst *" 2 ¢
1- (N-et hyl>/car banoyl et hoxy 2 ( m,{?ﬁyl car am)yl )et hc}i&b’a‘boyloxy(l%)alkyh such a5

2- (N- et hy| car RwRsfyIqerbamox Propylsaybamaqyjoxymethyl,
such as (N K diSerEaeh n&@}"%‘% it @W@@P@E@E%@E oy
O et s s 1
di net Kyl car barréfg’?yé O%W@&%EMM%@%BW?%W@ » for

car banmoy! ( 1- 6C)fat &arbdnioyi(1-60)4lkexyOsdrbdm aid;mkddmhcnssmaaﬁ» lmethoxy 1-
car banmoyl net hyl t hi o, 1- carbanoyl et hylt h| car bam)yl et hylthio and

2- car banoy! pr ofAt amcueﬂmy Wm do%‘ﬁﬁmqymykyl t hi o:

L TS AR ot 148yt o, e -

et hyl car banoyl )mﬁhﬂymmllnbﬁw.r@dﬁwl methexyhy| t hi o, :
1-(N-methylcarbamoyl)ethoxy, 2-(N-methylcarbamoyl)ethoxy, i-(N-ethylcarbamoyl)ethoxy,
2-(N-ethylcarbamoyl)ethoxy, 2-(N-methylcarbamoyl)propoxy and 2-(N-
ethylcarbamoyl)propoxy;
for di(1-6C)alkylcarbamoyl(1-6C)alkoxy: di( 1-4C)a]kylcarbamoyl(l-4(‘.)alkoxy, such as
(N, N-dimethylcarbamoyl)methoxy, (N,N-diethylcarbamoyl)methoxy,
1-(N,N-dimethylcarbamoyl)ethoxy, 2-(N,N-dimethylcarbamoyl)ethoxy, 1-(N,N-
diethylcarbamoyl)ethoxy, 2-(N,N-diethylcarbamoyl)ethoxy, 2-(N,N-
dimethylcarbamoyl)propoxy and 2-(N.N-diethylcarbamoyl)propoxy;
for carbamoyl(1-6C)alkylthio: carbamoyl(1-6C)alkylthio, such as carbamoylmethylthio, 1-

. carbamoylethylthio, 2-carbamoylethylthio and 2-carbamoylpropylthio;

for (1-6C)alkylcarbamoyl(1-6C)alkylthio: (1-4C)alkylcarbamoyl(1-4C)alkylthio, such as
(N-methylcarbamoyl)methylthio, (N-ethylcarbamoyl)methylthio, (N-
ethylcarbamoyl)methylthio, 1-(N-methylcarbamoyl)ethylthio,
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PCT/ (3B96/ 01295 2- ( N- net hyl car banoyl ) et hyl t hi o,
1- (N- et hyl carbanoyl ) et hyl thi o, 2-(N- ethyl carbanoyl ) et hyl t hi o,
2- (N-met hyl car banoyl ) propyl thio and 2- (N et hyl car banoyl ) propyl t hi-o; for
I (1-6C) al kyl car banoyl (1- 6C) al kyl t hi o:
(1-40) al kyl cHO6/4068t ( 1- 4C) al kyl t hi o, such” 83 : PCT/GB96/01295

1-
LT o R e b SRR L1
\ I me e i 0,
EN,N di et hyl Grnbasinoyhahyl uﬁ&blcﬁ MMmmglethyl%{hlo

N- di nmet hyl car banoyl )pro&/l thio and
(N, N-di et hyl %i o; for carboxy(2-C)al kenyl :

car boxy(2-4C) al 6?)311:9 lsc

4- car boxy- 2- but{gg&r or car% %@2 g%’iﬁ?ﬁﬁi gar%oxygg!lf FE§n i sug%
as car boxyet hyrm,m-dmuhylmbaynoyl)mpthym;w.m ﬂt!llityhﬂ.h{-for
(2-6C)al kynyl : (.2- kynyl uc et.h | ropynyl and
L butynyl | Tor dEeBgERBS e m@éﬁé@wwﬁ S

2-chloroet hyl,  dethylodBedidyy)bthylthio, 2-@HN Adipléarbattiopl)éBy1ehiG; RANIN-

di f1 uor onet hyI 2,2,2-trifl uoroethyl and ent af uoroet hyl; for

(1-6C) al | koxy: dime @E‘fﬂp?éﬁ )Pf%@m&%d%@ )PFRPM@B%y, isopropoxy

and butoxy; forg gjéyaﬁ@ ?%%x

hydr oxynet hoxy, tl]xﬂ&%? xyet 2- Kyg@xye%g"(@h% - hy r%xy-g- met hyl pr opoxy
and 2- hydr oxy- I3-Qarb@ynbpﬂ0p¢wim4y¢arﬁoxv-2dmtewl' tri-hal ogeno(1-6C)al koxy: di -
or trihal ogeno(,l-4Q) al such as _di.f| onet hoxy, trifl.uor thoxy,

2 2051 r1 1L uor oBF R R R AT S o bR R o
di- or trihal oqsra%@}aﬁmda{mx y-2-baltynilyor onet hoxy, trifl uoronet hoxy and
222tr|fluoroet 0X for (2-60C) al e'&%lox(l 6C) al kyl| :

(2- 4C) al keny| ox59r & |35 P ProPyny}, 2-propynyl and 1-butynyl;

met hyl - 2- pr ope d egg(? b Fﬂ)ng@

(2-6C) al kenyl o%él‘ﬂ?gg ?‘S%y oxlfl%l Ssuch ﬂﬁln%%i,% g%'%"f‘%ﬁh enyI oxy
and 2t Eut eny![ ﬁ)@qoréﬂhyl (dlchhm)mtthyixguﬂuortﬁﬁpﬂiykgﬁﬂl mw@tixﬁm;;ﬂl:aﬂﬁ)mbﬁyl such
20 e O e R gl A R HSHY, i o Bty an bty

(1 6C) al koxy car e hydroxiy( E6CfIKeRY:HydroR {1 ARalkoxy, suchashydmxymethoxy, 1-hydroxyethoxy,
(1-4C) al koxycar boya/rp(l 40) aI koxy 1- 40 al kyl suc
( 1- met hoxycar bo#rlt hydros¥Zrimethyiproppxy. WMF‘HW"’W’XY’

gfthgily)cgﬁ Bg)r(\z %?E%)WW mxgcar bonyl e%lﬁ‘c‘)?y) rre‘f ﬁ‘;llcl:h agnd

" (1- et hoxycar borgiflueromsthpxss griﬂuoromethoxy, 2,2,2-trifluoroethoxy, 3,3 3-tnﬂuoropropoxy and
pentafluoroethoxy; _

for di- or trihalogeno(1-3C)alkoxy: diftuoromethoxy, trifluoromethoxy

and 2,2 2-trifluoroethoxy;

for (2-6C)aikenyloxy(l-6C)alkyl: (2-4C)alkenyloxy(1-4C)alkyl, such as allyloxymethyl, (2-
methyl-2-propenyloxy)methyl and (3-methyl-3-butenyloxy)methyl;

for (2-6C)alkenyloxy: (2-4C)alkenyloxy, such as vinyloxy, allyloxy,

1-propenyloxy and 2-butenyioxy;

for (1-4C)alkoxy(1-6C)alkyl: (1-2C)alkoxy(1-4C)alkyl, such as methoxymethyl,
ethoxymethyl, 1-methoxyethyl, 2-methoxyethyl, 2-ethoxyethyl and 3-methoxypropyl;

for (1-6C)alkoxycarbonyl(1-6C)alkoxy(1-6C)alkyl: (1-4C)alkoxycarbonyl(1-4C)alkoxy(1-
4C)alkyl, such as (1-methoxycarbonyl-1-methyl)ethoxymethyl, (1-ethoxycarbonyl-1-
methyl)ethoxymethyl, methoxycarbonylmethoxymethyl, ethoxycarbonylmethoxymethyl, (1-
methoxycarbonylethoxy)methyl and (1-ethoxycarbonylethoxy)methyl;

di
di

(N
1-
1-
2-
2-
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PCT/ (3B96/ 01295 for carboxy(1-6C)al koxy(1-6C)al kyl :

car boxy(1-4C) al koxy(1-4C)al kyl, such as carboxymet hoxymnet hyl ,

(I -carboxy-I-met hyl)ethoxynmet hyl and (I-carboxyet hoxy)nethyl; for

hydr oxy(1 - 6C) al koxy(1-6C)al kyl : hydroxy(1-4Q) al koxy(l-4C)al kyl, such as

(1- et hyl - 2-  hywi segpe81hoxy) met hyl , (1, 1-di nethyl - 2- hydroxyet hcmqunys and

(2- hydroxyet hoxy) met hyI for (1 4C) al kyl t hi o( 1- 6C) al k
(1-20) al kyl t hi d{w 6§ia“wé &ﬂ%ﬂzﬁw ly-‘_IC)!III@eF.t}vhtﬂtm oet hyl ,

T A s BT e

( 1t ﬁCI) al Iky|h sul WWMB@MO@MW (emmuas(s@m&a—
(et KyFSUI’pIP%WI%WIW I@ré%ﬂ\" 0 W%Wﬁ%x:‘@{haw?%ﬁr%ﬂ%%}%ﬂv?
2- (ethyl sul phlfoy(l gztlas:fuﬁhylthxomemyl, 1-

(1-4C) al kyl sul p aI k I )aI I suph 4C) al uch as
rzre'z hyIt ﬁu: phlonKI M m‘ﬁlﬂ@é@#ﬁﬁg ‘;ﬁl ) fi; S—llh}’l 1'3'?1 ylthioethyl,

met hyl sul phonyhy i M ny prop y
et hyl sul phonyl net hyl, I - et h I suI phon QJ)%) 2- (ethyl sul phonyl)ethyl and
2- (et hyl sul phorfytﬁlp‘ﬂip‘kitlﬂ}lphmﬂ@rﬁ@mm h@nhlgxl(ll%lﬁwb@dl oXy,

o Rl B 5

(3-5C) cycl oal kylndeihy. W hm yipgextyh i (et loutphinyDethyl, 2-

(cycl opr opyl )et llspé (cycl gpro et hyl, . cyclo utyI met hyl and

cycl opent yl net }’ f’é@?’ IP;I"Y ’(1 4C) al kyI such as

benzyl, 1-phenygg ﬂul L% I 1_ %

phenyl (1-4C) al kox 33&2 ghbegzyl 0X ( enyI et hoxy henyl et hoxy,

2- phenyl pr opox ﬂs'ﬂpl}mﬂWLdr:(m ethyltz{m@yﬁsnlpbo;-yl 2y| oxy,

oyt dy! (1 2‘852'%“%OXMWIPW%CI%M%M&% 22

]glz (pyri dK: ) et hiethy)sniphémpyil)ethpichnd - 1—(u;hylsd;ph| ng)m)pmpﬂ-m h%/l }‘or hal ogeno:

uoro, chloro, 0; - oxy.car bgn

(190 al koxycar Bt AORs ey Mﬁﬁﬁé@%tﬁ?ﬂﬂli RSP encdiony:

pr opoxycar bonyl for 16Ty d?gﬂiﬁbﬁﬂy ycar bonyl ,

2- et hyl - 2- pr opentl oxycar bon and 3- neth I - 3- u?%gr?a?oxycar bonyl for

ohenyl 1. 60 al KR (BB A2 A araasri Doy, sid s velopropyimethyl, 1-

benzy! oxycar borelopropytRaR, 2RERIRGHHARN, cRRBu AR K ELRREUAARRAGY
for phenyl(l-6C)alkyl phenyl(1-4C)alkyl, such as benzyl, 1-phenylethyl and 2-phenylethyl;
for phenyl(1-6C)alkoxy: phenyl(1-4C)alkoxy, such as benzyloxy, 1-phenylethoxy, 2-
phenylethoxy, 2-phenylpropoxy and 3-phenylpropoxy;
for phenyl(1-3)alkoxy: benzyloxy, 1-phenylethoxy and 2-phenylethoxy;
for pyridyl(1-6C)alkoxy(1-6C)alkyl: pyridyl(1-4C)alkoxy(1-4C)alkyl, such as
pyridylmethoxymethyl, (2-(pyridyl)ethoxy)methyl and 2-(pyridylmethoxy)ethyl;
for halogeno: fluoro, chloro, bromo and iodo;
for (1-6C)alkoxycarbonyl: (1-4C)alkoxycarbonyl, such as methoxycarbonyl, ethoxycarbonyl
and propoxycarbonyl;
for (2-6C)alkenyloxycarbonyl: allyloxycarbonyl, 2-methyl-2-propenyloxycarbonyl and 3-
mettxyl-B-bixtenyloxycarbonyl; :
for phenyl(1-6C)alkoxycarbonyl: phenyl(1-4C)alkoxycarbonyl, such as benzyloxycarbonyl, 1-
phenylethoxycarbonyl and 2-phenylethoxycarbonyl;
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PCT/ (B96/ 01295 for (1-6C) al kanoyl: (1-4C)al kanoyl, such as fornyl, acetyl,
propi onyl, butyryl and isobutyryl; for (lI-6C)alkylthio: (1-4C)alkylthio,
such as nethylthio and ethylthio; for (I|-6C)alkyl sul phinyl:

(1-4C) al kyl sul phinyl, such as nethyl sul phi nyi and et hyl sul phinyl; for
(1-60) al kyl sul F)MOHQIMSI( 1- 40 al kyl sul phonyl %th as rret hyl sulmmﬁsﬁmaﬂﬁj

et hyl sul phonyl; for (1-6C am no: (1 40) al kapo am
for mami do, acet 5¥i b‘é& é‘aoél‘@ﬁé#’\? °me1 E gﬂWTandlsost}'ryl;

N-[ (1-4C) al kyl ] %dri¢ _kgym@mﬁt m,@jgky {,,ghy raﬁ&étﬂ}(ﬂﬂo .and N
ethyltrifl uoroacet am de; fo a (1-40 al kyI ] benzam do: nmet hyl benzam do
and N-et hyl benz#i( hﬂwc;

NN ety igfﬁﬁnéyﬁé”ﬂ%‘s"{é%%%?ﬁ[@“ amy%%%ﬁ%mn%%n’é;

N- et hyl sul pharmﬁir(l-ﬁﬁ)allﬂnoy 14 Chalkanoylaimjrioasuoly hs fopdrhido,asttmideahphanoy |
and N, N-di et hyl sul R’ |; for (1 6C) al kanesul phonami do:
(1- 4C) al kanesul B! gﬂgﬁé such as net hansul phonam do and

et hanesul phonan¥sqN-[(1-AC)alkylftrifitorédcktimideeNdRsthyltriflkordaceRlnlidd aadN-do, such as
3-methyl ureido, 3-ethylureido and 3- propylureido; for

3-(1-60) al kyl t hF@M@@W@AQ al kyl t hi our ei do, such as

3- et hyl t hi our eigg 4(3,;1{5}“ ﬂdﬂeﬁﬂﬂeﬁa@ﬁﬂ Q’ﬂ%!ﬂ'e flatlRdo. fOr a five
menber ed heterocygy(? grodp containing 1, 2, or4d %et roat ons

i ndependent | y s#rébA#Claliylcarhamoyk Nemaethylcorbapanyl anddN-sthylodrbamowlir rol yI , furyl,

LY o 422 R AR RS i,

4- oxadi azol yl , forw(mcmmmpml N-hiethgaiphdmoyl and N-éthylsilplchingly| V| | 1,3,

4-t hi adi azol yI tetéazoyéy and for a Sl X rrenberec{@géatero%l yl group
containing 1, 2 MW“@P‘B@(

oxygen and sul pi‘dl“lﬁ@)ﬂil&aﬂé( a]kaP ido, ﬂﬂ)ﬁ}snla daﬁngd yl
and pyranyl . ( MK aﬁlﬁgrgiva or EN%;aQ |nc udes o'
way of exanpl e, and eshangslhGharhidg] : ( 1- 4C) al kyI such as nethyl, ethyl,

PLOBY And | SOPRoco Rl AU b R Wl i, sty
di (1-6C) al kyl caplopyRididegr oup: _
for 3-(1-6C)alkylthioureido: 3-(1-4C)alkylthioureido, such as 3-methylthioureido, 3--
ethylthioureido and 3-propylthioureido; _
for a five membered heterocyclyl group containing 1, 2, 3 or 4 heteroatoms independently
sélected from nitrogen, oxygen and sulphur: pyrrolyl, furyl, thienyl, imidazolyl, pyrazolyl,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, 1, 2, 3-triazolyl, 1, 2, 4-triazolyl, 1, 3, 4-triazolyl,
1, 2, 4-oxadiazolyl, 1, 3, 4-oxadiazolyl, furazanyl, 1, 2, 4-thiadiazolyl, 1, 3, 4-thiadiazolyl and
tetrazolyl;
and
for a six membered heterocyclyl group containing 1, 2 or 3 heteroatoms independently
selected from nitrogen, oxygen and sulphur: pyridyl, pyrimidinyl, pyrazinyl, pyridazinyl,
triazinyl and pyranyl.

A particular value for Ra and Rb includes, by way of example,
for (1-6C)alkyl: (1-4C)alkyl, such as methyl, ethyl, propyl and isopropyl;
for (1-6C)alkyl bearing a carboxy, (1-6C)alkoxycarbonyl, carbamoyl, (1-6C)alkylcarbamoyl
or di(1-6C)alkylcarbamoyl group:
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PCT/ (B96/ 01295 (1-4C)al kyl bearing a carboxy, (1-4C) al koxycarbonyl,

car banoyl, (14C) al kyl carbanmoyl or di (1-4C)al kyl car banoyl group, such as
cardboxynet hyl , |- (carboxy)ethyl, 2-(carboxy)ethyl, 2- (carboxy)propyl,

met hoxycar bonyl nmet hyl , 1- (et hoxycar bonyl ) et JE%I , 2- (met hoxycar bonyl ) et hyl,
| - (et hoxycar bomydmhgll 2 (et hoxycar bonyl ) ethyl, 2- PCT/GB96/01295

(et hoxycar bonyl ) (et hoxycar bonyl ) pro ar bampyl nme
1- car barmoy! et hy{1 ‘2@3@&* ACalkesy ﬁﬂ%ﬂ&ﬁé’ 1 B4Rk larbamoy! or

(N-net hyl car bangy Yehrbatalvl d pit thyl, 2-(carboxy)ethyl, 2-
| - (N- et hyl car bam)yl hyl , &(ﬁﬁ%ﬂﬁgl car ba I Et I$y| , 2e( Igl- + y b
et hyl car banoyl ) xy)mlmetmsmc@&p oxycarbonylethyl, 2-

> (N ot LL‘ILS?LZ%&F%%!W@%%%I%@I@M%%@&?W? R 2

((EI[\I hyNI S?EI;?HBYLLWWMWI% —r;iy‘()lNz-l(\itl:;xgct:larbonggprgzyl carbamoylmeJ;hyl, 1-carbamoylethyl,

| - (N, Nedi hI@ﬁW@ AL M%ﬁ%@@l

0 gyhgﬁg;?ﬁ;hr%%/ b t il g h%, I b I a)t/noy 1I i é f
2- (N, N- t 2-

BQ:GI‘I'CE Il;;‘é)v Z:yﬁéﬁéc%w °féma” ym}moamhé z%&%%@%%ﬁi"pi aid for
fluoro, chloro, K MIM%%@9%@§P®%EY éﬁ%@%@%ﬁ‘ﬂ@rﬁ@f)z
and for (1-40Q aéth;dzgtbamn;ﬂ]pmpyl, (N Nadimgethglearbmnoylimethyl, (N,N-diethylcarbamoyTimdtinyd,u | ar

Tethyl ol hifbshéﬁﬁwﬁbf%w%ﬁm&% @%ﬁm&e&u@# g™ ot

- A particul ar valjedy ’ejﬂg LNEN-RitRfAdatBativlathyl12-al By lcABAESYNP

het erocycl yl noi et of stituent on Ar incl udes way of exarrpl e,

or (140 3l kyl {0k ethyicesbamDormyk spcfor yems koS alerh bRy lmwxgd%
. and for hal ogen 5, {ﬁ?[ chl oro, brono and i odo. Preferred
val ues for R[erﬁrn nc ude for exanple, nmethyl and hal ogeno (especially
chloro or bronp), net h)Rarﬁmlangalnsﬂ‘eanIRWMimludadforexample, Preferrd

TRl o ool ASG R, h GRR P S i, oy
unsubstitut ed pheQi4ChikoriahsthoySethoxitand.p y. 3 substituents independently
selected from (1- 6C)al kyl, (1-6C)al koxy, (I-6C)alkylthio,
(1-6C) al kyl sul phinyl, (1-6C)al kyl sul phonyl,

l_"a;ticular values for substituent R! include, for example, chloro, bromo, iodo,

methyl, ethyl, methoxy, ethoxy, trifluoromethyl and ethynyl.

A particular value for B’ or a substituent on a phenyl or benzene or heterocyclyl
moiety of a substituent on Ar includes, by way of example, for (1-4C)alkyl: methyl and ethyl;
for (1-4C)alkoxy: methoxy and ethoxy; and for halogeno: fluoro, chioro, bromo and iodo.

Preferred values for R! include, for example, methyl and halogeno (especially
chloro or bromo), methyl being especially preferred.

Preferred values for Rx, Ry and Rz include, for example, methoxy.
A particular group of values for the group Ar includes, for example,

unsubstituted phenyl or phenyl bearing 1, 2 or 3 substituents independently selected ffom (1-
6C)alkyl, (1-6C)alkoxy, (1-6C)alkylthio, (1-6C)alkylsulphinyl, (1-6C)alkylsulphonyl,
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hal ogeno, am no, N-(I-4C)al kyl am no, N, N-di (1-4C)al kyl am no,

carboxy(1l-6C)al kyl, (2- 6C)al kenyl, (2-6Cyal kynyl, (I-6C)al koxy(l-6C)al kyl,
(1-6C) al kylthio(l-6C)al kyl, hydroxy(l- 6C)al kyl, trifluoronethyl, -
trifluoronethoxy, carbanmoyl, (1-4C)alkyl.car aélrmyl , di (1- 4C)al kyl car banoyl
and (1-6C)al kowmnyl A particul ar sub-gf'dup of val ues fmlﬁnzﬁllg”éup Ar

ubsti tuent . ﬁwe@g”p' o ﬁb“ ik, i ol st S3IoR.

(1-40) al kyl t h| -BO)alkylth 1-6C)alk{l hydroxy(1-
N, N-di (1-4C) al am no car bo Oﬁ ‘6&2:) al kyI 48 al koaﬁé}(’“l)( 4C) a y i
(1-4C) al kyl t hi (%i R‘?ngth lcarbamoy], di

Compounds. i n i SWT*?%W%“%W st ?"?“"?“%2?%%“6@95“9

Preferably, m iAriadudes, for example, unsubsutueedfphenylerplpmytbeandlgl masgbsntlpntsf
COMPOUS, O ek AR R, (R3OS heitloohbiy

i ndependent |y gelegdietnkine) N, NaH( quﬁammbm&mmgdkﬁ.e(ﬂmalk@fy(mamyl
substituent on Ar, and nore partlcul arlﬁ phe | bearing a para substituent.

A preferred grd ¥hncl udes, for exanpl e,

conmpounds i n which theg W %#’fﬁgd&%ove éi@de?%:aex% tion

by a substituent sel ect rom a I ne and parti uT arly
(1-40) al kyl ( espmpourds $n whickomt iy £grp, K&-?Aﬁ)ﬁhmm(cehﬂpwabty Preferablyp oy zero.
(1-4C) al kylthio (especially methylthio), N N-di(1l- 4C)al kyl am no
(especially dinethylam no), carboxy(l-4C)alklyl  (especially

2- car boxypropyl ), car bafifer phrtiohliOoa-grpIRAE eoBpdundd ofthé m«wahhmmbs, for
hal ogeno (especi al I]y chloro (2 4C) al keny!l (espeC| ally vin or all yI )
e,( pgqm

hydroxy (1- 4C)m compewnds in Which the groupAstis yasubstitu

?rz ic?gmﬁgyf especl a@?w&a%e%ﬁym&iﬁm&@ am noQl%ﬁdsemk)le8l|%{331’letfuy4 am no)

i sopropyl am no)suMmAkamWﬂaﬂgphmylhdahqgmmmb}mcMnyl ),
(1-4C) al koxy(l- 4C)al kyl (especially methoxynethyl or isopropoxynethyl).
Wthin this group, conpounds |n which mis zero, (i.e. the pyridyl ring is

unsubstituted) are par A prefeiéd ﬁfo@hipeﬁhds%ﬂhb@wenﬁﬁz iAE1dR fofléxample)hi ch
t he para-substituent |s - droxy rret hygﬁsropyl and 2-car boxy- 2-
w!npﬁ ubstitited #theRaspesiies

et hyl propyl . compoundsin Fhe|gEup T, by sphgtituent
e o e gD s AR ety
(1-4C)alkoxy (especially xsopropoxy), (1-4C)alkylthio (especially methylthio), N,N-di(1-

4C)alkylamino (especially dimethylamino), carboxy(1-4C)alkyl (especially 2-carboxypropyl),
carboxy(1-4C)alkoxy (especially 1-carboxyethoxy), halogeno (especially chloro), (2-
4C)alkenyl (especially vinyl or allyl), hydroxy (1-4C)alkyl (especially 1-hydroxyethyl, 3-
hydroxy-2-methylpropyl or 2-hydroxy-2-methylpropyl), (2-4C)alkanoylamino (especially
acetylamino), (2-4C)alkanoyl (especially acetyl), N-(1-4C)alkylamino (especially
isopropylamino), (1-4C)alkoxycarbonyl (especially methoxycarbonyl), (1-4C)alkoxy(1-
4C)alkyl (especially methoxymethyl or isopropoxymethyl). Within this group, compounds in
which m is zero, (i.e. the pyridyl ring is unsubstituted) are particularly preferred, as well as

compournids ifi which the para-substituent is 2-hydroxy-2-methylpropyl and 2-carboxy-2-
methylpropyl.

A further preferred group of compounds of the invention includes, for example,
compounds in which the group Ar is phenyl substituted.-at the para-position by a substituent
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selected frompyridyl (especially 2-pyridyl or 3-pyridyl), pyrimdinyl
(especially 2- pyrimdinyl), oxadiazolyl (especially 1, 3, 4-oxadiazol-2-yl
and 1, 2, 4-oxadiazol-3-yl), 3- nethylisoxazol-5-yl, 3-methyl-1, 2,

4- oxadi azol -5-yl, 5-npethyl-1, 2, 4-oxadiazol-3-yl,

pyri dyl (1- 4C) alwoooenbes1 4C) al kyl (‘especi al |y 1B pyri dyl met hoxy peeiaBgé1295
(2-4C) al kenyl oxy(l- 4C)al kyl, (1-4C) al koxelcar bonyI (1-4Q) al koxy(1- ZC) al kyl ,
car boxy ( 1- 4C) al delsripd frommysifiwd fespeaigly 2puyidyL of 3ynyridele hieggerially 2-

E)Ihe?l%lll) gﬂkg%?;r onyﬁ?sgﬁéd‘%xﬁw fﬁ%&hyl oxy( 1- 4C)§x|adltayzlo-3- 1)'(3-

g 3 glo)liyl( I(:a 2 tc): 351 g}];kmgth)tlﬂokm@-al, BM)B-16ZI§?{D@M1W 1(5methyll |2y #-oxadiazol-3-yl,

‘n which A 1 %@*@fﬂ%ﬂéﬁﬁ%?wﬁp&@%%@‘@?!i)‘ﬁ‘:%ﬁ“’ngﬁg"”qf
e e T
exanpl e, corrpou‘ﬁtﬂ‘? yalky 6 and
Alerr], Aerr], ;hv(me)m xycdrsony Rl 30 dikyl 1 ACHAIB AR oﬁ?ﬂxﬁ] -ﬁgr)%kyl,[ AlLRiJ ]

and A[err] are ("3) Alérr] 1s nitrogen and Alerr], Alerr]

are CH and (kamwlwﬂlmblﬁmdpﬂkﬂ heatboxyh-4Q)alkkoxy d;

and R er 1 hav oG R Acgiony Wil R i cokbondfiihibh ol ooyt Wb,

val ues and gr oupsi-®iadiapdli3ef land ¢S 3, dakadiezob2+yl andwd is 2éreare patticilady preferrednd
pharmaceutically accept abI e salts thereof. Wthin these sub-groups,
further sub-groups include compounds in which: (i) the ring containing W

X, Y and Z and bear i ng pRrthbSindepeded? ﬂ%rédp@ﬁf&ﬁﬁﬂohﬂ&o?fheﬂﬂ&hnﬁ’&&&&hd@%r
defined herein; and (ii1) the rlﬁg contal ning W X, and Z and beari ng

Rlerr] is a pyrm Piee comnpoyndscof the-figrmmda hingwhighsr r | as deflned her ei n.

Wthin sub-groups (1), (2), (3) and (4) preferred conpounds are those in
which the ring containing W X 'Y, Z and bearing substituent Rlerr] is a
ring in which Wl)&k-mmmnmdszsA&bCHls nitrogen; and Z is CRy in which

Ry is hydrogen, 9%’0 eno, g’& ﬁp) alanXA‘
(3) A%is nitrogen and A', A%and A‘axe CH; and
(4) A’is nitrogen and A', A%and A® are CH;

and wherein, within each of sub-groups (1)-(4), B!, m, Ar, W, X, Y, Z and R' have any of the
values (including the particular and preferred values and groups of values) defined herein, and
N-oxides thereof, and pharmaceutically acceptable salts thereof. Within these sub-groups,
further sub-groups include compounds in which:

(i) the ring containing W, X, Y and Z and bearing R' is a pyrazine ring bearing Ry and R' as
defined herein; and |

(ii) the ring containing W, X, Y and Z and bearing R is a pyridazine ring bearing Rx and R' as
defined herein.

Within sub-groups (1), (2), (3) and (4), preferred compounds are those in which
the ring containing W, X, Y, Z and bearing substitbent R'is a ring in which W is nitrogen, X
is CH; Y is nitrogen; and Z is CRy in which Ry is hydrogen, halogeno, (1-4C)alkyl
or (1-4C)alkoxy; and R’ is hydrogen, halogeno, (1-4C)alkyl, methoxy, ethoxy,
trifluoromethyl, trifluoromethoxy or ethynyl. An espectally preferred group of compounds



or {1-4C) al koxy; and Rlerr] is hydrogen, hal ogeno, (1-4C)alkyl, nethoxy,

et hoxy, trifluoronethyl, trifluoronethioxy or ethynyl. An especially
preferred group of conpounds WO 96/ 40681

- 14- PCT/ GB96/ 01295 includes, for exanple, those conpounds
in which Ry is nmethoxy and Rlerr] is nethyl or hal ogeno, especially nethyl.
A further prefavossmoegioup of conpounds of thi# 1t nventi on i ncl mewsRIERIRIS
exanpl e, conpounds of the Formula Il in which Blerr], m A, W X"Y, Z

and Rlerr] havemfmmplmmmm%ﬁlﬁ xx and iR ds meghyl or
preferred meani gg %eng%fsg%ﬁﬂ £, or an N-oxide thereof, or a

phar maceuti cal | y atcept e Sal? thereof. Wthin this group, conpounds
which are especially preferred include, for exanple, compounds in mhich
the ring containing W t in
which Wis nitrogen; K(gmegfpr%fe%g&jﬁ%?%%o%msoﬁﬁ%o;‘ﬁé‘i@ &%/ Eﬂ“&ﬁﬁ‘r p?e
hydrogen, hal ogwmpo:ﬁasmmnanﬁrvﬂ@whkmgww, XrYqumn‘rmhmmfmeand

Rlerr] is hydrogen, no,. (1-4¢Q) al nej hoxy, OX trifl romethyl
or ethynyl . gﬁ?‘ﬁ“@% ﬂ“é P“E@B%&F‘&yﬂrﬁfem%gﬂ?%@ﬁ ?‘Rlcjﬁ ¢ for

exanpl e, those gpXp Eﬁartnﬁcéﬁfibﬁl a&égtaﬁle%ﬁiﬁﬁf_&%f@?ﬁhﬁhﬁ él.]oufa%oﬁﬁﬁtﬂﬂkwﬁfch
hal ogen (especi aI 'y met Ayl ), t hosé npounds in which Ar phenyl beari ng

a para substi tummﬂymmmmmmmmmwhmmemg containing W, X/An
xampl 6. compoutae i e ssnfear iy %&%“‘%ﬁwnvﬁ%ﬁ%&r&@g% i na Z
grogp beiarl6 2:9 iaka \ﬂﬁ&lskyilstkhy&bgaﬁhﬂcgend,(ﬂl ,ortnﬂuorloiglethox?',
o ot oup ) AR, i g ﬁ%raw S (IS ety PinabBebel gL

e ogen and (1 56ildeeu Bpesineraakeiinindstonle ok lmict e i ng

Rlerr] is selected from aring which Wis nitrogen,; Xis CH Y

is nitrogen; anaompmwmwmmﬂwynmiRnémn@xlprhalngen(esppcmﬂmthyigthqae

10" " a1 e BB Shpls 2o T P el o B e i i

or bronmpb. O théssaero.conpounds which are nost preferred include, for

exanpl e, those conpounds in lch the para .substijuent on Ar ,i el ected

from car boxy(| -4C) al ko><$n g’% %GE%EW 9‘)& ?@F%e?%ﬂnw i“‘f‘@‘lf% as

nmethyl, ethyl, pk®ipié, colnPeunad Wﬁefdﬂﬁﬁﬂﬁ'wﬁdbzﬁﬁkx&%ﬂ&pheﬂl#&b%&ﬂg&@aﬁo
am

(such as |sopropyl am no) di (1-4C) al kyI anm no §such as dineth no or

di et hyl ani no), substiwpnyspisered from{1r8@)alieyl. gadboyy( CQM@TWHYK bydrpxyd L
allyl), hydroxy %b)a‘i@l,a(h %a]ﬁa?:ﬂﬁhatﬁﬁ &oup ~-NRaRb in which Ra and Rb are
independenly selected from hydrogen and (1-6C)alkyl; the ring containing W, X, Y and Z and
bearing R' is selected from:
(3)  aring in which W is nitrogen,; X is CH; Y is nitrogen; and Z is CRy in which Ry is
methoxy; and
(b)  aring in which W is CRz in which Rz is methoxy; X is nitrogen; Y is nitrogen; and Z
is CH;
and the substituent R’ (in both (a) and (b)) is methy], chloro or bromo. Of these, compounds
which are most preferred include, for example, those compounds in which the para
substituent on Ar is selected from carboxy(1-4C)alkoxy (such as 1-carboxyethoxy),
(1-4C)alky] (such as methyl, ethy, propy], isopropyl, isobutyl or tegt-butyl), (1-4C)alkylamino
(such as isopropylamino), di(1-4C)alkylamino (such as dimethylamino or diethylamino),
(2-4C)alkanoyl (such as acetyl), (2-4C)alkenyl (such as allyl), hydroxy(1-4C)aikyl (such as 3-
hydroxy-2-methyl)propyl, 1-hydroxyethyl or 2-hydroxy-2-methylpropyl) and




hygr oxy- 2-net hyl ) propyl, 1-hydroxyethyl or 2-hydroxy-2-nethyl propyl) and
WD 96/ 40681 - 15- _ PCT/ GB96/ 01295
(1-4C) al koxycarbonyl (such as nethoxycarbonyl) and those conmpounds in which
the ring bearing W X Y and Z and R err] is as defined under (a).

A further especially preferred group of conpounds of the invention

I ncl udes, for weoeddpbsd, conpounds of the forMita Il in which POVGBSR128S Ar
i s a phenyl group bearing a para-substituent selected from (1 4‘31al kyI

(such as ethyl Or4@elkoxscotbpnyl spgh asmethoxycarhpmy}) and those porpppunds in whi

3- hydr oxy- 2- net roxy- 2- met hyl propyl ), (2-

6C) al kenyl (sucﬁééhgégf))%?lg ?%{/d?%?g%gnpyrl m j|jnyl 1, 3, 4-oxadiazolyl,

1, 2, 4-oxadiazolyl, hydroxy(1-4)alkoxy(1-2C) alkyl (such as

(2- hydroxyet hoxy) met hy dr ox \

(1-4C) al kyl car bonyl ox%%ﬁ%(@%ﬁﬁ%f%ﬁgﬁa%ﬁe%&ﬁg‘%&% fl)r '

(240 2l kanovl otk “‘M‘W“ﬁ?“)"“mﬁ’*é“c?““ml G
al kanoy suc as | Sopr.opanoy cyclo as

cycl opr opyl met hpam-substituent Hﬂfg‘ﬂ‘} gﬁ@)“&ﬁ %"é‘% ;@gx}% '4&)"%‘?1

(2- propoxycar bo _?% b%w, d Z

and Rlerr] is a&}%n & y% tr'g'gen ?&i]bﬂﬂ-}lﬁ&@i IS n|tro en and Z

is CRy in whi chGGQplkpsyltﬁmhes@l,yl)aWd}& Zepysimidingle hi3, Rosadigzolyl ln%tﬂmmlyl

chloro or brono S i : ; f

I nvention whi ch@a@ﬁ"‘%ﬁﬁ%ﬁgmlﬁu@ @‘s?".‘yﬁ’ﬁ" e?"%ﬂg’ﬁ%'?ﬁ"m@%m‘y

SEecifichenbodi (méﬁ?zslqtdrmf > éthb:lqt),edllnmd )ilkyllcarbo' ﬁy@yﬁ%ﬂlﬁﬁlﬂl yuch gs@awmlygz 1?‘

t hese, the conpoun s of Formul a i SC es

19, 21, 22, 23, methylpsapyl)goarboxy(1-4Qelkyl(suches ngfpf@ém@scmwgﬁw%hyé)?mpyl)-

| somer B and 69 Mi,}ﬁﬁﬁé} SdikylQ Qm;gm

phar maceuti cal 1y accept%ﬁﬁésalt t her @gcr:jg?‘grow ded "as a%(ra% her feature

of the invent i cyclopropylmethyl) and (1-4Cplkoxytasbonyl(1446Dalkyd (suchis (2-propiokycarhonyied-

derivatives of S

(1-60C) al kanol s, %@ﬁ)&%ﬁﬁé&%@ﬁﬁﬁm héh‘g?ﬁﬁ%pan&%nqhg%@?o%ﬁ%m

i ndanol ; adarranxakcu Yxﬁﬁilﬁgétamd)ﬂ i CRYylin $GjchRyrioimethexy; landithe substituent R' is methyl,

pi val oyI oxynet h co des; (S; rrﬁt hyl - 2- oxo- 1, 3- di oxol - 4-yl ) et hyl
al cohol ; and"’ - )é%’ﬂ 1%’511‘? 4) al kanol s.

Compounds of the invention which are of particular interest include, for example,
the specific embodiments set out hereinafter in the accompanying Examples. Of these, the
compounds of Formula I disclosed in Examples 1, 5, 8, 12, 13, 19, 21, 22, 23, 26, 33, 35, 36,
39, 41, 48, 52, 57, 58, 63, 64, 66, 67 isomer B and 69 are of special interest and these
compounds, or a pharmaceutically-acceptable salt thereof, are provided as a further feature of

the invention.

Examples of metabolically labile ester derivatives of a carboxy group are esters
formed with alcohols such as (1-6C)atkanols, for example methanol, ethanol, propanol and
isopropanol; indanol; adamantol; (1-6C)alkanoyloxy(1-4C)alkanols such as
pivaloyloxymethy}; glycolamides; (S-methyl-2-0xo-1,3-dioxol-4-ymethy] alcohol; and
(1-4C)alkyloxycarbonyl(1-4)alkanols.

Examples of metabolically labile amide derivatives of a carboxy group include
amides formed from ammonia and amines such as (1-4C)alkylamine, for example
methylamine, di(1-4C)alkyl amines, (1-4C)alkoxy(1-4C)alkylamines such as methoxyethyl



Exanpl es of metabolically labile am de derivatives of a carboxy group
I ncl ude am des fornmed from amoni a and am nes such as (1-4C)al kyl am ne,
for exanple nethylamne, di(1-4C) al kyl am nes,

(1--‘4C) al koxy(l-4C) al kyl am nes such as net hoxyet hyl WO 96/ 40681
1 PCT/ GB96/ 01295 2(16 phenyl (1-2C) al kyl am nes
such as benzyl M?ﬁ@ﬂﬁ&lnd am no acids such asgl yC| ne or an PET/GBR6MAIRAS: eof .

It will be appreciat ed that wher e sub- groups, of conpounds of t he,

i nvention, or pine@henyk1-3C)alkylamingssuachas bengylagyne; ‘Wl’r?égg’ﬁ%ﬂﬁ‘bn
or speC|f|c &SRPBRAfs of the invention are referred to, these groups

I ncl ude prodrugs of said conpounds, such as netabolically labile esters
or am des. Sui t abl e "‘pharmaceuti cal | y-acceptable salts

i nclude, for exanple, um potassi um
or lithium, alkaline ear'%]%e\%érg?al#suc as ca@h éf%fgir;hﬁal arr%gfnem um,

anmoni um sal ts Wmhlm-pmkﬂmgmfémdmemoﬁb&mpdndgomm/mmgm@bﬁﬁc
acceptabl e cations, s as sal.ts with | am ne, | am

trimet hyl ani ne, “OfiPgEt ‘fsl&? Wﬂ'ﬁge BTOURS inF H%PPX‘F‘ f?‘ﬁ’&se
conpounds whi Cfboﬁfp@uxﬁﬂisﬁxbl?és&ﬂét&%h@ﬁﬁ'lﬂﬂe%%@hﬁn

pharmaceutical | y-acceptabl e salts include, phar macéut i cal |l y-accetabl e
acid-addition salts wi th hydrogen halides, sulphuric acid, phosphoric

acid and with organic gﬁ‘!gﬂ @Hfbﬁhc :qﬁig

met hanesul phoni ¢ acid an 0 ue?@gﬁl} |t§ﬁ%%|“§i erna saltswhmalkah
conpounds of Fanetall(such asrmdnmx.lpsﬁasmumnmﬁthiuam alicaline éarthrmetals (suchascalcmmor The
conmpounds of Fornul a | b.e obt ai ned, b t anda dur.es. ani c
chom sty wel | TRABSHAP: SEonaRsA) e e B R birebrREng s iegly

anal ogous conpGiibéptable m&%cwwﬁmmymm&m Dedind, pipbridife

of the invention and include, by exanpl e, the fol | ow ng

procedures in vi® @PTPW“@JR@#@BO‘F:SW %P@Wﬁaﬂl}l%ﬂmﬁﬁmaﬂlmcgﬁw

above, unless séhmmm&%y Pﬁgﬁg Qﬂf}% cgéjl!tlﬁ! Sclddalid I in

which P is a protecting roug, |s cf%prote’ge . di H’ bes‘h'ls
with hydrogen halides, sulphuric acid, phosphoric acid and with organic acids such as citric
acid, maleic acid, methanesulphonic acid and p-toluenesulphonic acid. Alternatively, the

compounds of Formula I may exist in zwitterionic form.

The cdmpounds of Formula I may be obtained by standard procedures of organic .
chemistry well known in the art for the production of structurally analogous compounds.
Such procedures are provided as a further feature of the invention and include, by way of
’ example, the foflowing procedures in which the generic radicals have-m_ly of the values given
above, unless stated otherwise.

(a) A compound of the Formula IIl in which P is a protecting group, is deprotected.

A suitable protecting group P includes, for example, an (1-6C)alkoxycarbonyl
group (such as methoxycarbonyl, ethoxycarbonyl or isobutoxycarbonyl), benzyloxycarbonyl
(in which the benz ring may be optionally substituted, for example it may bear a halogeno,
(1-4C)alkyl or (1-4C)alkoxy substituent), 2-methoxyethoxymethyl and tri- .
(1-4C)alkylsilylethoxymethyl (such as 2-(trimethylsilyl)ethoxymethyl). A protecting group P
may be removed from the compound of Formula HI by treatment with one or more



A syitable protecting group P includes, for exanple, an

(l1-6C) al koxycar bonyl group (such as net hoxycarbonyl, ethoxycarbonyl or
I sobut oxycar bonyl ), benzyl oxycar bonyl (in which the benz ring may be
optionally substituted, for exanple it may bear a hal ogeno, (1-4C) al kyl

or (1-4C)al koxy substituent), 2-nethoxyethoxynmethyl and tri-

(1-4C) al kyl si | woesshwossgnet hyl (such as 2- (triidet hyl si | yl ) et horgrspagoipss A
protecting group P may be_renoved fromthe conpound of Fornula I[1 by
treatment with tqstmmseéts Itwﬂlbeapwyasl tethe deprotecting agent or agents will depend
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appreci ated that tltn'h%m‘téeprot ect| ng agent %r age%tg H ihepeh‘&‘on tﬁe
particul ar val mmmm&mﬁmmmmmmmmwwmc
their. use are kno t.h al

my be.r omoved SRR AR o e ldinad e ORGP AL Yo B4R .
(e.g. hrret h0>r<]i degs methh afiolsuz-&naﬂioﬁyaﬁbnymﬂxysmd wneiehmaiusmgagxdxc conditions, suﬁh
2- met hoxyet hoxynet hyl group. may repoved USi c-conditions, such as
hydrochl ori c adS®y #rﬂcla%%ﬂqddsaém@wﬂ@n %&@ae&h . and a

tri(1-4C) al kyl w]ﬂgmm%@,pﬁm %W, Hlé lammonium fluoride
tetrabutyl amoni um fluori‘de 1 n tefrahydroturan, by~using trifluoroacetic
acid or by usi rigterahydvefuran, b)fusm;dnﬂm@pmwa:ymmaammféywm@macmoh

as et hanol . d of the Formula 11l may, be obtained by
coupling a corrpou'ﬁ SOFWPhgé?—‘ a |V where T is brono, iodo, -

trfl uoronet hanesul phonyl oxy or, |f Alerr] or Alerr] is nitrogen, chloro,

Witg(%rjbfg:irfn?lolryaﬁugz“tUted %&E&%l b%ﬁﬁr’@ﬁ?‘) (11: of he fqQrmul a sompound of the

sui tabl e base Fgmhi IVRéheR T &Brsiho %d@umbi@ﬂmmasﬁ%hmﬁ@!;ﬂ&qfn%ﬂmmmm
ui t'abl"e cat alelst S

ni ckel (0) or nickel (lIl1) catalyst

i ncl ude, for eW,MIMWWWWMWm@MQMWaMBO 2

bi s(t h I

bi :Et H Bhg% BB@%"%@@&% J&J MH{}:}:@&%&E&&FJ&&&&M%&’EMWM ofa

~tetraki s(tri pheailaditmod@hpaliailioe (B,dicke] () oonickeb@Dicadlystr( | | ) chl ori de.

A suitable base for use in the reaction is, for exanple, an alkali netal
al koxi de such as sodi um et hoxi de or sodi um et hoxi de, an al kali net al

hydroxi de such as sodi memﬁﬁnﬂﬁﬂd;lﬁﬂbmﬂ@wuﬂﬁﬂ&iph&mpmlﬂehﬁ%HOFafe

such as sodi um_qr, potassi um carhonate, or an organi.c base such as
tri(l-6C)al kyl H(Fwhegyiphogphineinickel inigkeldDchloride,

bm(mphenylphosPhine)palladmm(lI)clﬂoﬁdc, ‘
tetrakis(triphenylphosphine)palladium(0) and palladium(I)chloride.

A suitable base for use in the reaction is, for example, an alkali metal alkoxide
such as sodium methoxide or sodium ethoxide, an alkali metal hydroxide such as sodium or
potassium hydroxide, an alkali metal carbonate such as sodium or potassium carbonate, or an
organic base such as tri(1-6C)alkylamine, for example, triethylamine.

The coupling is generally performed in the presence of a suitable solvent of
diluent, for example, a hydrocarbon, such as toluene or xylene, an ether, such as dioxan or
tetrahydrofuran, an (1-4C)alcohol such .as methanol, ethanol or butanol, water, or mixtures
thereof (for example, a mixture of toluene, ethanol and water).

The reaction is generally performed at a temperature in the range, for example,
50-150°C, and conveniently at or about the reflux temperature of the solvent or mixture of
solvents used. '



The; coupling is generally performed in the presence of a suitable solvent
of diluent, for exanple, a hydrocarbon, such as toluene or xylene, an

et her, such as dioxan or tetrahydrofuran, an (I-4C)al cohol such as
nmethanol, ethanol or butanol, water, or mXxtures thereof (for exanple, a
m xture of toluene, ethanol and water). The reaction is
general |y per fWOpeH0681 a tenperature in theIPange f or exanpPE€l/GB96/01295
50-150[err] C, and conveniently at or about the reflux tenperature of the

solvent or m xture of solvents used. WD 96/ 40681
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a base, such as a tertiary amne rr exanpl e pyridine or tr
and in the presadpecedures fovhsedhareaf arsgenerallylkagwndn thesrth The prmewonpfmmmﬁ
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chloride respectively, ip the resence, of _.a base such a

di i sopropyl et hﬂlmw%ﬁwp%m ﬁ?#‘ﬂ@a‘?’?yﬂ@ °‘éYA§r°PH§ ﬁ’e‘h%‘fﬂwd‘“g
alkylchloroformate or benzylchloroformate in the presence of a base, such as a tertiary

amine (for example pyridine or triethylamine), and in the presence of a solvent such as
dichlorometban_e. A compound of the formula VI may be protected on the sulphonamide
nitrogen by a 2-methoxyethoxymethyl group or a trialkylsilylethoxyinethyl group’by reaction
with 2-methoxyethoxymethyl chloride or trialkylsilylethoxymethyl chloride respectively, in the
presence of a base such as diisopropylethylamine or sodium hydride, and in a suitable solvent
such as DMF. Sulphonyl halides of Formula V are known in the art or may be obtained, for
example, by analogy therewith, for example by analogy with the procedures described in
European Patent applications, publication nos. 558288 and 569193. A convenient method for
obtaining sulphonyl halides of Formula V is from the corresponding amine of Formula IX,

as illustrated in the Examples hereinafter or by analogy theréwith. Amines of the Formula IX
are commercially available or are well known in the art, being described in standard works of
heterocyclic chemistry, and others may be obtained by analogy therewith using standard
procedures of organic chemistry.



such as DMF. Sul phonyl halides of Fornmula V are known in the art or may be
obtai ned, for exanple, by analogy therewith, for exanple by analogy wth

t he procedures described in European Patent applications, publication nos.
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wel | -known in the art. - When a conpound of the Fornula Xla is
used, it is prefesanpl, of abputef3Coon sodive hydride, forexamplesatiambient tamperatures pr to

ol vent, prior {8 SRR BB shBRG BURKT R 40 SR Shrrp et TRe Racdota Bipnom .,
t hen. halide with an amine to form a sulphonamide (and the type of solvents and conditions used
therein) is well-known in the art.
When a compound of the Formula Xla is used, it is preferred to prepare the alkali
metal salt of the amine of Formula VII jn situ, as mentioned above, using, for example, DMF
as solvent, prior to addition of the compound of Formula XIa. The reaction may then

conveniently be carried out at or near ambient temperature.

A compound of Formula XIa may be obtained using a similar procedure to that
- described above for the preparation of a compound of Formula 111, but using a compound of
- FormulaX in place of the compound of Formula IV. A compound of Formula X may be
obtained by reaction of a sulphony] halide of Formula V with the appropriate phenol of



conyeniently be carried out at or near anbient tenperature.
A conmpound of Fornula Xla nay be obtained using a simlar procedure to that
descri bed above for the preparation of a conpound of Fornmula I1l, but using
a conmpound of Formula X in place of the conpound of Fornula IV. A conpound
of Formila X may be obtained by reaction of sul phonyl halide of Fornul a
V with the apprWpssetsst phenol of WP/ 40681 PCTIGBIG/01295
such.as
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converted into anot her conpound of Formul a | by conventional functional
group interconversion, for exanple as' illustrated in Exanple 22, 33,
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foll owed by renmoval of the protecting group (for exanple, as illustrated
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in the art. FOr y.odora Greene (John Wiley and Sons Inc., 1981).
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‘Whereafter, when a pharmaceuﬁcally-acceptable salt of a compound of formula I
is required, it may be obtained, for example, by reaction with the appropriate base affording a
physiologically-acceptable cation, or with the appropriate acid affording a physiologically-
acceptable anion, or by any other conventional salt formation procedure.

Additionally, a compound of the formnla I may be converted into a prodrug (for
example, a metabolically labile ester or amide) by methods well known in the art. For
example, a pharmaceutically acceptable metabolically labile ester or amide may be formed
respectively by esterifying a compound of the formula I bearing a carboxylic acid (or
hydroxy) group or reacting the carboxylic acid group (or a reactive derivative thereof) with
the appropriate amine, using conventional techniques.

Further, when an optically active form of a compound of formula I is required,
one of the aforesaid processes may be carried out using an optically active starting material.
Alternatively, the racemic form of a compound of formula I may be resolved, for example



exanpl e, a pharmaceutically acceptable netabolically |abile ester or am de
may be formed respectively by esterifying a conpound of the fornula I
bearing a carboxylic acid. (or hydroxy) group or reacting the carboxylic
acid group (or a reactive derivative thereof) with the appropriate ani ne,
usi ng conventional techniques. Further, when an optically
active form of Woeesitund of formula | is réHU|red one of tREE/GBYSPEERI d
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whereafter the o |caII actlv or of sald ound of farnul a Yy
| i berated by tr%‘g‘i E‘Tﬁm&‘iﬁ Bk ‘Eé‘é‘ai}?;e 4‘831%1

exanpl e using a&m&%@u&cﬂlbﬁ@ atﬁu@baamﬂiclcumpomwl arfleddifitodts
Alternatively, a racenic conpound may be separated into its i nd| vi dual
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illustrated in W&&G?. Certain of the internmedi ates
defined or exenplitied herein are novel, for exanple conpounds of the
formuta I'll and 1V, and are provided as a further feature of the invention.
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endothelin play a significant causative role. (References to _ studies

supporting the inpli c atAssatest abomwel sherrompgunds of farmplad will have benefigjal phagmacological

condi ti NS ar e, etilcln G4AR|BecUrRRHERRTd il 3 ARlab ARl 18R Shpditions where
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ischaemia, asthma, and organ failure after general surgery or translantation. They may also be
useful for the treatment of pre-eclampsia, premature labour, myocardial infarction, angina
pectoris, dysrrhythmia, cardiogenic and endotoxin shock, diabetes mellitus, Raynaud's
disease, scleroderma, Buerger's disease, systemic sclerosis, bronchitis, acute respiratory
distress syndrome, liver cirrhosis, osteoporosis, Crohn's disease, ulcerative colitis,

irritable bowel syndrome, urinary incontinence, migraine, glaucoma, arthritis and certain

cancers.,

The endothelin receptor antagonist activity of the compounds of the invention
may be assessed using one or more of the following procedures:
Test A: The endothelin receptor antagonist activity of compounds of formula I may be
assessed in vitro by their ability to inhibit binding of ['**1}-Endothelin-1 to its receptors.
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peni ci 111 0/ st r AEG syt Srbinbe A oSk b ey (R Ml A jaoesy
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after 180 m nutes incubation. nbrane suspension (equivalent to 1.5[err]g
and 0.5pg pr ot cnembranepetivywassemspenied ip puffer aag stored inlignid vifrogenymtilyse. added t o

the incubation contai “'[“%]-isﬁ&&me‘ﬁﬂﬂ%ﬁi{?g @MELcell membranes was measured in incubation
buffer containing 50mM Tris HCl, ImM CaCl,, 0.05% polyoxyethylenesorbitan monolaurate,
0.1% Bovine Serum Albumin (BSA), 0.02% sodium azide pH 7.4 at 30°C after 180 minutes
incubation. Membrane suspension (equivalent to 1.5pg and 0.5ug protein/tube ET,
and ETjy receptor mspecﬁvely) was added to the incubation containing test compound and
30pM{'*I}-Endothelin-1 in a total volume of 225ul. Nonspecific binding was measured in
the presence of 100nM unlabelled Endothelin-1. The incubation was terminated by harvesting
the incubation with 50mM Tris pH 7.4 through a GE/B filter on a Brandel cell harvestor. The
filter discs were punched out and counted in a gamma counter. Compounds are tested in

triplicate over a range of concentrations and ICs, (or pICsg) values calculated.

In general, compounds of formula I as defined above show inhibition in Test A
with a pICsp of 6 or more.
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Test C: This in vivo test involves the measurement of the antagonist effect of the test
compound against the pressor response induced by intravenously-administered proendothelin-
1 in a pithed rat preparation.

Male rats (280-330g) are anaesthetised with halothane and artifically respired
through a tracheal cannula. Rats are pithed by passing a 2mm diameter needle through the
orbit, through the foramen magnum, and down into the spinal canal. The left femoral vein
and the right carotid artery are isolated and catheters filled with heparinised saline are
implanted for MRaﬁon of compounds and measurement of blood pressure respectively.
Body temperature is maintained at 38°C (as measured rectally) by a heated pad. Rats with
an initial baseline mean arterial pressure of less than 55 mmbHg or greater than 70 mmHg are
excluded. Blood pressure is allowed to stabilize for approximately 10 minutes before a
bascline reading is taken. Two initial challenges of proendothelin-1 (0.3 and 1.0 nmol
kg™) are administered intravenously in a cumulative fashion and pressor responses recorded.
Thereafter, a 55 minute recovery period is allowed and rats in which the blood pressure fails
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Body t enper at urwo besoesi nt ai ned at 38[err] C‘(%" measur ed rect #drgBEg1298
heated pad. Rats with an initial basel ine nean arterial pressure of |ess

than 55 mrHg or togewmm teWithing0% of therbrse. excldedi cPest compoundyis dosed inirgvenously

eading i 5 takon” i ume BRI ORLED % S e SERR s FP‘?’S&%‘“&E‘SH‘%

nmol  kg[err]) mnamedﬁlmmwrrﬂmaﬁe&ohwlgsadmmst@mnmﬂmelyﬁamand

Bl Fowea and r at st (HARHeRRE 0 st i el debp e obsBRA fodhlfintebib

96/ 40681 antagonism is quantified by calculating dose ratio shifts at the 30mmHg change level.
PCT/ GB96/ 01295 to return to within 20% of the baseline are excluded. Test
conpound i s dosed intravenously at a dose volune of 1.0 m kg[err] body

I ght d furt
welrght and tur roendotighﬁ%&rﬁm&!ﬁﬁmmﬁe&oﬁm@mmg&f&%&iﬁfﬁgmﬁ

m nutes | ater. is adm ni stered cunul ati I n 1 ncreasing

doses ('starti ngcompogndagainst the pressof fesponse indmedbsmtrampsiyrgémnmeedmgmde
Endot hel i n recepto Qni is quantified by cal culating dose ratio
shifts at the 38?%14—%“‘5%@&3%&%&' Test D: This in vivo test involves

t he nmeasurenent of the antagonist effect of the test conpound agai nst the

pressor respons nduce nt r avenouysl ni st ered proendothelln-
in a conscious MQJF @éﬂ%z@ﬁmmthmeéz@gh mﬂNﬁ’&sFﬁ%’E‘S‘!&ed
wi th saffan adn}ugmmd%ualaﬂeryafémw  Cafhetedsdied w ‘*W.“%ﬂ%me

carotid artery are isolated and catheters filled wth hep
These are ext%tﬁﬁwmdatttmmkbémeMkmmtm@aﬂgn@lnmﬂmmmdasedand

t he neck inci si (

with free access g’h?a%g %%%Me% UCH,IE Bﬁ&m%\%ryg&niggqvaﬁgﬁ@g%
the day, food iscovenpplase. mrummewsmsﬁmmmemmmmwerﬁigwmﬁee
~access to water. The foll O’i%e day the rats are pl.aced in perspex

restraini ng tub®SesstywaKe Qing day-the FALs &0 Plaped in BRFsRErdCStaining ubeg apd thy
pressure transdugeh) daterdrAried ai® Bdnnelted B hressdtt (usugcfrmuram.ﬁsﬂnem ng

a ten mnute stabilization period, proendothelin-I l'y 0. 3- 1.0 nnol

kglerr]) is admmsmeﬁmmsemmshb@zmm prospsisthelin-d (uspallyn®dlg

i s achi eved. I iﬁﬁﬁ A8 rm % 0

recover for 2 hours co?r%’g@%d 1”s ad%&?f{gﬂﬁ% ora %%f%\ég\g/‘éetge)

at a known ti neTlmamﬂdmmmMmedmmenc;gmaprlaallmddtd’iweommmmaqsoﬂ'hetesurve

to proendothelln 1 is,then.r t afi edtlrre .after the . oral dose

(0sta 1y 0. 5 or omrseRd racfaitisEea if iy dhvacel i Kopw e pios g e gooyesy

hours). . period. The dose response curve to proendothelin-1 is then repeated at a fixed time after the
oral dose (usually 0.5 or 1.0 hours) and again at a further time point (3 or 5 hours).
Endothelin receptor antagonism is quantified by calculating dose ratio shifts at the 30mmHg
change level. ’

' By way of illustration of the endothelin antagonist properties of compounds of
the formula I, the compound of Example 3 showed a pICsp value of 8.6 in Test A and, when
dosed orally to rats at 3mg/kg, using the protocol of Test D, produced a mean dose ratio shift
= 2.93(n=5) on the pressor response to proendothelin-1, as determined one hour after
administration of the test compound.



Endot hel i n receptor antagonismis quantified by cal culating dose ratio
shifts at the 30mtHg change | evel . By way of illustration
of the endothelin antagoni st properties of conpounds of the formula I,

t he. conpound of Exanple 3 showed a plC[err] value of 8.6 in Test A and,
when dosed orally to rats at 3ng/ kg, using.he protocol of Test D,
produced a nearwaeoe/d6snti o shift = 2.93( n'%é)' on the pressoPCT/GBISOIE t O

E(r)(r)ne)(r)lgtr)]éhel in-1, asv\fjoet9 m nedug&lseof 8ur e&ft. rge ia\ycLT Bl strat | ?orr] of pfe‘tluec&eﬂst
PCT/ GB96/ 01295  prophylactic purposés 18 wePAGUAES artinak Gibluding InaMy redquifify @ER tréatmbi@ in

adm ni stered for therapeutic or prophylactic purposes to warm bl ooded
ani mal's (incl udilhﬁgfoﬁaﬂgapm sQrappsition s ik Well knownin thepharmagsutigal

phar maceut i cal (éﬁ’m)ﬁﬂ | Pt Vf{ﬁhl RO eri : B&m@& i‘%{ﬁﬁke a0t .
Accordi.ng to a furt errh*ngg?ﬁre 8 f e-? nvent?dgﬁnﬁégerlg I'S pl’gél e ém@s[l
phar maceuti cal wmmﬁummmgpmmpmdmfmmmmmmuywmm
Phar maceut | cal | G aR A Shevey omRtog itk pmpsceulraly SEE A FPikaH e it Such
conveni ently be dompasificts Wil dbriveRiktly 1 in @ Term suitaBlo fop bfahhdrafistration (e.2Sas @ tablet,
tabl et, capsule, solution,” suspension or enul sion) or_ parenteral .
adni ni stration (c@psuleasolgtion; syspensiop OE emplSioRLAT Parshteral pdmigistration(e.g- asran injectable
i nj ectabl e enul gj a0 s s unds of fornmula L or a

§dq or oily solution, or tlﬂec&g?fer bl elﬁlﬁﬁ%

: oi
phar maceuti cal | y faccept alyl e sa may = al so be advant ageously:-
adm ni stered for therapeutic or prophylactic purposes together with

anot her phar nacol ogi cal ent kn jn th eneral art.to be of value in
treating one or nore oFﬁgﬁbmm“g@%V%ef'g ﬁﬁ?@éﬁ%ﬁﬁ‘f#’?&?@?@%ﬂf@ﬁ may
her ei nabove, suckod® ad sB@inflhiSteftd F61tBérapenti® br sruphilictic PlrPosel Wgdtherdwith

cal ci um channel bl ocker (for exanple nifedipine), an angiotensin .
converting enzyriBotherpharmacelogicabageptknowa,in the gendral art 4o, be of valuen eating ope oy mere
exanpl e furoserg :ﬁ§ea§}¥ REiLA 1616 i rred B hefoiABEVEEL Edﬁﬁ'e?@c ocker
~enzyne (ECE) inmf(gi%t or ( g% exar‘r:gﬁs&gh%ﬁosphorgm don), aidﬁgaf?ég bl
endopept i dase ( NERexemple bienalol), axalciunahannel blookear ffovexample ifedipine), an aigiotensin

.oXi de donor, an i ~0Xj VA i |.at e ;. nj
st op ot oct i've DRt ok (aCeVRR Bl @b Shamdie ASRAN CaRRAIB cxaliple |

t hronbol yti c agefatoserhide o Bydrachlveothiagide)s amedothelit converting enzipine ZECH) inhibieor Jfoy

constitutes a furthe spect 0Q he invention e I neral a

conpound of for rﬁ}F"QP{" P?B%immﬁeaﬁm%ﬁ% fnhibitor,an #M&Sgg reductase
inhibitor, a nitric oxide donor, an anti-oxidant, a vasodilator, a dopamine agonist, a
neuroprotective agent, a steroid, a beta-agonist, an anti-coagulant, or a thrombolytic agent. It
is to be understood that such combination therapy constitutes a further aspect of the

invention.

In general a compound of formula I (or a pharmaceutically acceptable salt thereof
as appropriate) will be administered to man so that, for example, a daily oral dose of up to 50
mg/kg body weight (and preferably of up to 10 mg/kg) or a daily parenteral dose of up to
5 mg/kg body weight (and preferably of up to 1 mg/kg) is received, given in divided doses as
necessary, the precise amount of compound (or salt) administered and the route and form of
administration depending on size, age and sex of the person being treated and on the
particular disease or medical condition being treated according to principles well known in the
medical arts.

In addition to their aforesaid use in therapeutic medicine in humans, the
compounds of formula I are also useful in the veterinary treatment of similar conditions



as appropriate) will be admnistered to man so that, for exanple, a daily
oral dose of up to 50 ny/kg body wei ght (and preferably of up to 10 ng/ kQ)
or a daily parenteral dose of up to 5 ng/kg body weight (and preferably of
up to 1 ng/kg) is received, given in divided doses as necessary, the

preci se anount of conpound (or salt) adm ni Zéfmd and the route and form of
adni ni strati on WRH¥BIng on si ze, age and seX of the person IPETHBI6/013%% ed

and on the partjcylar dise cOo d|t|on be|n trea ed accordi ng
to principles m gﬁ%@?“ Q"Q& animals, such es db ’f“l% t(af"‘o

their aforesai diiseferhl ot $iRh BLRMbAICthE BSthSduas éfrthéwmnwnt&admwwf
formula | are also useful in the.veterinary treatnment of simlar conditions
WO 96/ 40681 analogous amount and manner to those described eforadmlmstrauontohumans The

PCT/ GB96/ 01295 F."W" Wam ch
as dogs, cats, horses ang cat{: élgdnégenera or s treat rrent @ ot sl
conpounds of thszﬂdardmhmﬁmbjmhsfmihemahtaaomd'mne&mmﬁmmmmabwand
manner to those descr8| ed %-%)ove fga%bﬁgdm @Sttrﬂ{s@ﬁﬁ? t.o hu r?§f'ﬁThe conpég ds
of formula I ar%‘“?f’lé t
and st andar di safor aéw aid in§fréved Yierf8ttid dpents.ne eval uatlon of the effects of

endothelin in | aboratory ani mals such as cats, dogs, rabbits, nonkeys, rats
and mce, as part of the contl nui ng search for new and irrproved t herapeutic

agents. ,ﬁ%p@,

followi ng non-limting Exarrp @@%B\Aﬁ&? unle slh%tdt@%vw tsngﬁist at lefm
concentratlons uhﬂh,e\nbupmthmstaﬁﬁr-e carried out by rotary evaporatlon in
vacuo; (i) ations re g rried out at oo erature hat is in
the range 18- 26{ibr r FRCER Vo 2 i ob LR Hafgreticih vicho!

chr onat ogr aphy @bs ppérﬁﬁﬁﬂ@%rﬁknﬁ@&kaﬂib@@é@ﬁbtﬁ@ thayis in thorang38526°€nd t hi n

| ayer chromat ograyphyb‘_gTLC) was performed on 0.2 nmthichness pl ates of
Ki esel gel 60 (AfE hy, pd-flash eolpmp, mm YWWPWWMWI@

5
(iv) where a sigd st glm %-[Ce gee,fgi,rﬁ,
(unl ess ot herw se statse %ﬂ%ﬁ%# g {-;?g I ca x#@t mcron
particle size, plhbsngneégdbéﬂﬁ@ﬂmnSHmm&mﬁ@MMdeteGmmge and
supported by a oy | G r|a.n I|f
USA under the n @e %ﬁe e% g?"‘{ﬁ% fﬁH!?eJ) gwé?aﬁg
i ntended for thﬁwm@g@mnwmmgm?oﬂﬁwmﬂmdmm?wwmﬁmwgﬁe
maxi mum at t ai napl e il rocess devel o and (vi er.r
spectra were not"r‘?aqqné 3 oug;disce ffS’LFb 1‘%"@*&6‘3@
DMSO) or CDC1[ etity, Ghﬁfd}ﬁa,tm,gamhﬁlnm&am {ﬁa@maﬁslan i nternal standard,
and are expressed as chemcal shifts (del ta val ues) in parts per mllion

‘relative to TVSMsi riields whenggivencare intended for the assistance of the reader only and are not
necessarily the maximum attainable by diligent process development; and

(vi) 'HNMR spectra were normally determined at 250 MHz in ds-dimethylsnlphoxide (ds-
DMSO0) or CDCl; using tetramethylsilane (TMS) as an internal standard, and are expressed as
chemical shifts (delta values) in parts per million relative to TMS using conventional
abbreviations for designation of major peaks: s, singlet; m, multiplet; ¢, triplet; br, broad; d,
doublet; dd, doublet of doublets.



abbrevi ations for designation of major peaks: s, singlet; m multiplet; t,
triplet; br, broad; d, doublet; dd, doublet of doublets. WO

96/ 40681 - 27- PCT/ GB96/ 01295

1M .sodi um hydroxi de solution (11.2 nl) was added to a solution of N

(1 sobut oxycarbonyl)-2-(4-isobutyl phenyl)-N- g? met hoxy- 5- et hyl pyrazi n-2-yl)
pyridine-3- sWpetetedhi de (2.6 g) in nmethandl (50 m) and t hBECHGRIGM2IS\was
stirred and heated under reflux for 30 nminutes. Water (100 ml) . was added
and the mxture was acidified to pH 3 wth 2M hydrochloric acid. This

m xture was exm#with et hyl acetate (5 x 30 mM) and the extracts were
washed with water (3Q.m).  and saturated sgldig’gg chl qride saol ytion.and dried

(MySO[err]). Vol at i 1M spdiue hydroxide solutiop was adedte e sAlutonotNre 1 esi due
was purified byjssHutkySborgl)t-t4%8obu I_I;Hgn}q). OrRdchoky-RethAbRAARS #,Amgy.gh a

silica-gel Mega Bond El ut “col um f owed b 34@;”' uration with ether to
give 2-(4- |sob@ﬂphgdam&5)g-)hm&bmm@1)5n mtptymsm@.andheatedunderreﬂux

| d 3-sul
WL o s | ?‘5’ ISR, el (1o Tt wifpdded fid the afiohe wak deidiia e} S M Ly
(Zd ST) 68 8 (dd oﬂﬁﬁm?gfﬂwse 0Si rfl/th el ecte:agzﬁ’(mnI)itaethESP
213’ (I\/Hrl_DHj[err] (werew wﬁgwﬁWF pndesoutxozam{dned(MgS 4)-
N- (i sobut OXycaWﬁé&ménﬂ dsm iot\ard3hERERAS Was unfiedlc))YFradlenteluuon

5- et hyI pyrazin- pyri di ne- 3- sul phoriam de was obt al ne as f
(i) A soluti (Yﬂ 1 dthgihacetatefliexane tizroagh) a silicaget Megq Bond Elnt apbunnfoliowsed by

(100 m ) and o SHGph S siles i AR AR Rb Uy RRYS N Redhbiy ShndsflBfbntz ' ¢
col d sol uti on wiypyFillie-3asidplibnaniide (720 nig) 6s 4 svlid, mip. 12831290¢ 'H NMR (CDCls):
(5[err]C) mxture of co per(liﬂchl oride

! acetl aci d
Satur at o wi ¢ h 05 G0 18 (o th 3 Bty 258 e 38 A€ o 0 3161 3 o 4eD.
After the addit7gy ¥ q¥, 8. @ac BRYad, A hm%%pé&ﬂﬁn jdvekldciBspra
m xture was sti rrg&mfu Iﬂrilaer 0 mmr?h%lgjs gg anbl)ent terrpera@gsre Vol atlle
materi al was réﬁm@‘-&l’)b;ﬁlé‘@@'@atlon and water (300 nml) was added to the
residue to give a solid. The water was decanted off and the solid was
di ssolved in ether (500 mM) and washed with saturated aqueous sodi um

hydrogen carbonat e sol Whe startipg fifatenia) N-(isethuroxytdtDéhyl)--(4-sotatydpienylNe(@-methioxym

chlorT e ol U g et 150l SR wal e RRRE 1 1

(i) A solution of sodium nitrite (6.5g) in water (15 mil) was added gradually to a solution
of 3-amino-2-chloropyridine (10 g) in acetic acid (100 ml) and concentrated hydrochloric acid
(37 mi) at 0-5 °C. This cold solution was then added portion-wise to a stirred and cooled
(5°C) mixture of copper(I) chloride (2.33 g) in acetic acid (160 ml) saturated with sulphur
dioxide keeping the temperature below 10°C. After the addition was complete the cooling

' bath was removed and the mixture was stirred a further 90 minutes at ambient temperature.
Volétile material was removed by evaporation and water (300 ml) was added to the residue to
give a solid. The water was decanted off and the solid was dissolved in ether (500 ml) and
washed with saturated aqueous sodium hydrogen carbonate solution (200 mi), water (200 mi)
and saturated sodium chloride solution and was then dried (MgSO;). Volatile material was
removed by evaporation to give 2-chlompyridine—3-sulphonyi chloride (12.1 g) as an oil
which solidified upon refrigeration and was used without further purification; ‘H NMR
(CDCL): 7.5 (dd, 1H), 8.5 (dd, 1H), 8.7 (dd, 1H).



renpved by evaporation to give 2-chloropyridine-3-sul phonyl chloride (12.1
g) as an oil which solidified upon refrigeration and was used w t hout
further purification; [err]HNWR (CDC[err]): 7.5 (dd, 1H), 8.5 (dd, 1H),
8.7.(dd, 1H). WD 96/ 40681 28 - .

PCCT/ GB96/ 01295 (11) Sodium hydride (60%7g|sper5|on I n 0|I 0.083 g) was
added to a sti woedieasti uti on” of i sobutyl PCTIGB96/01295

N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl)-carbamate (0.451 g) in dry NN -

di met hyl formami de (DVF; 8 m) at 4[err]C. The mixture was stirred whil st

warm ng to anbignt gqmﬁ 2&.?53 Q%?Q% <Ghed

2-chl o?opyrl di n(?;fltygﬂv@ b G(E% 5&3?8 Zﬂd mmgﬁioﬂélrg)i% po&f%ﬁ’s&%er 2
m nut es. The misg smihdm&meﬂ!ﬂpmmn )-canbamate gy NN-and stirred
a further 30 m a { . I | C
~acid to acidi fym%%r@ n@(%& g‘gg%lﬁﬁ%g%%‘%g%y %t%zg&g %B{ﬁ#t)
ang t he ﬁlr gan 11 mnpmmﬁwwmgmwwsm?othﬁj@mQ{Wmﬂ%brym@de
sodi um chl ori de tio and then dri r olatile
material was r @S M?ﬁﬁvgmﬁﬁ&ri@’gm ?}Q“!“Fll ‘. Yamg, to ambient
gradi ent el Ut'qanﬁérhﬁlregm Mﬁ%@%ﬁ(&%?%@e@'f&llﬁd%'lwga

Bond Elut colum and triturted with ether to give
2- chl or o- N- i sobhydeoehlosie beid $a acidify. This mixture was extracted with ethyl acetate (4 x 15 ml).

St oY oo d s orkad el wete) wRKLd Yol et (1 ol Ao hatich, horfst

i 5 (o e BV vt ottt
gol ution of 2- %é“w&%ﬁieégy ﬁ wiéﬁ%%}*bc%m

yl) pyridi ne- 3- sgehmgaamui&x&ﬂhdﬁwrae@ﬁmkm?k@mmm ,g»@) (d%ﬁ?Z

as described in European Patent Application, publicCation 05691

g) and tetraki sl\m-npﬂmy-ﬁmbﬁmrm; 2 ) pydidineGesniphonagsde §)34i8) as msalidire.p( 9B

B bon (4-cyar et BMIEOENE R Pl HACHSIG, SR, 3. o d T, r s
“mxture was st i{@dedDang (§di)eRi6 (ddg £H), 8T (dd I H)pmassGpévtmns(+ve\ESE): 4{3(+H)")

was added and the m xture was extracted with ethyl acetate (4 x 40 m). The
organic extracts were washed with water (50 m) and saturated sodium

chloride sol utigp (AGoRtiba bﬁﬁmﬂf&ﬁ%&%ﬁﬁ%ﬁ;ﬁiﬂ (3R ihbky-S nikRiyfHyradin-2as

renoved by evaporatlon and the residue was purified by gradient elution

wi th 0-20% et hyyDpyedineSesulphonamide Gﬁ@)@lsabwplynﬂbomm Kobtained apdesgribad in
(r:rglt Eggyt g ?r{e;/ﬁyl?ﬁ y#agl n- gtxyﬁ?{)mﬂ# %éﬂéﬁ%%%%&)ﬁ*ﬂ%?? %L“ 4 { 25 a solid,
m p. 133- 137] ertefrdiis(friphedylphisbyRinelpiailadiam{0) (0.333. g) ir( wlueta-{B0 nﬂ) axd(emanam ml). was
7% 150 ety A e e . Al
solution (25 ml) was then added. The mixture was stirfed and heated under reflux for 16
hours. Wat_ter (100 ml) was added and the mixture was extracted with ethyl acetate (4 x 40
ml). The organic extracts were washed with water (50 ml) and saturated sodium chloride
solution (50 ml) then dried (MgSO,). Volatile material was removed by evaporation and the
residue was purified by gradient elution with 0-20% ethyl acetate/hexane through a 20 g silica
gel Mega Bond Elut column to give N-(isobutoxycarbonyl)-2-(4-isobutylphenyl)-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (3.1 g) as a solid, m.p. 133-137°C;
TH NMR (CDChLY: 0.7 (d, 6H), 0.9 (d, 6H), 1.7 (m, 1H), 1.9 (m, 1H), 2.5 (m, 5H), 3.9
(d, 2H), 4.0 (s, 3H), 7.2 (d, 2H), 7.5 (m, 3H), 8.85 (dd, 1H), 8.9 (s, 1H), 9.0 (dd, 1H); mass
spectrum (+ve ESP): 513 (M+H)".
The isobutyl N-(3-methoxy-5-methylpyrazin-2-yl)carbamate used in step (ii) was
obtained as follows:




spectrum (+ve ESP): 513 (MtH)[err]. The i sobutyl

N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl)carbamate used in step (ii) was obtained
as foll ows: WD 96/ 40681 - 29-

PCT/ GB96/ 01295 (a) A solution of bromne (0.11 m) in chloroform (20

m ) was added dropwi se over 20 mnutes to aagol ution of

2- am no- 5- net hwognessi ne (0.218 g) in chloféfdrm (30 mM) whi POT/GR/01295
protected fromlight. The reaction m xture was stirred for 90 m nut'es after
addition was conplete and was then washed with water (50 m). The organic
phase was driegny(M : : | it (200 {,gmg&pdrgﬁ,-
evaporation to%gi veﬁz%lgﬁlgﬁ%fw ol X@ﬁiﬁﬁ?%ﬁrﬂ i e)d by el uti Onxsewo\{eﬁm

di chl or onet hanenititestagisolution ¢of 2-amigeiS-meshylpysazine @218 g)in formn (FOval) which was

i no-3-b -9 VA Al Wh < -
o 00120 1 & B e ey 50 s dcPaition s
- 2- iAmt no- 3- ?r omgpﬁpmta?% mgﬁﬂ mea?viﬂw?@%(sengs). gmgkghfc.m&m hﬁ%t_l M£3Oy ig5
solution or sodium oxide 1 n ne no e . addl 110 sQdl um .
g) to methanol %Vﬂ@?!ﬂﬂl‘fﬁé“?@é@?@@n ¥‘W£‘P%6Péﬁ%¥°¢°§f9r’]¥1%*8§“ﬁp :
cool ed to anbi gpiejutishRith dichioforidthank Mrotsh oIt gEPEYCSolAEIMCBRRINAD bR 2- VAL er

(5 n) was added to the residue and extracted w th dichloronethane (3 x 20
m ). The conbi nednci-hromoeS-methylpyrazingd0.28aig)ias @ whitg Sutide myg. 51-9R%C; tnbass spottnamt
removed by eva y fesidue was purified. by chromatography on
silica gel, el Eﬁe%b\?\in%ts%?@hl oronmet hane to gi ve 2-am no- 3- net hoxy- 5-
nmet hyl pyrazine as a white crystalline solid (0.208 g, 759, mp.
67-69[err] C S spectru +ve Cl): 140 (M err]. C
| sobutyl chl oro m%%%ﬁ%ﬁé@éﬁ@@‘?ﬂéﬁ)l‘;ﬁéﬂd@é?ﬁwww
2-ami no- 3- et ReNMorPof EBA AN HMthEdd 18 niethasiol (Aidde By dﬁ%fﬁé’di\_%ﬁ(ﬁﬂl)sgf)?omethanol
di chl oronet hane (10 ml) at anbi ent teﬁerature. After 90 m nutes 1he

v

reaction m xt u@mii.sThe rea¢tion wgsihrated undenredlire ford8doum, opoled 4o embiensiterperitug 2V

Sotuton” (20 ey Sedolbpd et VEyBloryll, el {E ol LR BRI T\ G
by -evapor at i on exwaagdeitledichibrothethiane (8 x2ml)e Thy combihedsmgarfic omatte warealried gi ve
R N, R B R S B Rl e ' L5 1
3H), 7.3 (s, lidhromés oft bflica ) uthigenith didhidromethirie\ts give Qlkinfifd-3-nfeftokRISL ON

“(+ve A)): 240 (MtH)[err]. . . .
' methylpyrazine as a white crystalline solid (0.208 g, 75%), m.p. 67-69°C; mass spectrum (+ve

CI): 140 (M+H)".

¢) Isobutylchloroformate (4.79 ml) was added to a stirred solution of 2-amino-3-
methoxy-5-methylpyrazine (5 g) and pyridine (2.91 mi) in dichloromethane (10 ml) at ambient

| temperature. After 90 minutes the reaction mixture was diluted with dichloromethane (10 ml)
and washed with 2M hydrochloric acid (3 x 20 ml), water (20 ml) and saturated sodium
chloride solution (20 ml) and then dried (MgS0O,). Volatile material was removed by
evaporation to give a solid which was recrystallised from hexane to give isobutyl N-(3-
methoxy-5-methylpyrazin-2-yl)carbamate (6.5 g); "H NMR (CDCl): 1.0 (d, 6H), 2.0 (m,
1H), 2.4 (s, 3H), 4.0 (d, 2H), 4.02 (s, 3H), 7.3 (s, 1H), 7.8 (s, 1H); mass spectrum (positive
chemical ionisation (+ve CI)): 240 (M+H)".

Examples 2-3
Using an analogous procedure to that described in Example 1, the following
compounds of formula I were obtained in yields of 10-37%:- '



Exaypl es 2-3 Usi ng an anal ogous procedure to that described in
Exanple 1, the followi ng conpounds of fornmula I were obt ai ned in yields of
10-37% - WD 96/ 40681 - 30-

PCT/ GB96/ 01295 (Exanmpl e 2):

N- ( 3- met hoxy- 5- et hyl pyrazi n-2-yl ) - 2- phenylp‘w;l di ne- 3- sul phonam de; ‘gerr]H
NNR (d[err]- DV 96/48681 (s 3H), 3.6 (s 3-7.55 (m 6H)PCT’FFB“’Q
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starting from '\bbtmmkﬁi% procedire to tdescnbcdexmnplel paxt (iii butusm
| sopropoxyphenyl ) - N- ( 3- nmet hoxyé%isrret hyl pyrazi n-2-yl ) pyri di ne 3- (su)l phonagm de

; [errJH NWMR ( ylberopicacid. 7 (d, 6H), 1.40 (d, 6H), 1.7 (m 1H), 2.5 (s,
3H), 3.8 (d, 3H), 4.0 (s, 3H, 4.6 (m 111), 6.9 (d, 2H), 7.45 (dd, 1H),
7.6 (d, 2H), 7.9 (s, 1H), 8.8 (dd, 1H), 8.95 (dd, 1H); nmass spectrum (+ve
ESP) . glg '(Mng)x Mgl_&_ Mﬂds@@pkyﬂ?gb@@?—m:m?s@qhylm?m?wpyﬁﬁnmt
escribed in anpJe 1, i i of __pot assi

i odi de (1 ol ar%ﬂ@%?ﬁ%@@?ﬂg 143%‘ ?#bgéi&gﬁbrﬁ%?ﬁﬁ éb lglmvﬁ\—(@ﬁ
was prepared asg Q@?CGN&?QHD Y. ﬁ?'@gléﬁ?ﬂ-lf‘?tﬁﬂﬁ, l’ﬁ)%??&i A, 8. 8)@9, 11?&&5&”

569193. Exanpl e | anmoni um fl uoride (0O
- 1. 1M sol uti on i spevtemmp (e ESRIIHS (Mﬂ-fy s frogmNdsobutoxycarbonyl-2-(4-

(1 imathytor [y DERRESHARRh M- eaho: - ilfGinierh PR &bl i

(4 M) and the (CDCl): 0.7 (d, 6H), 1.40 (4, 6H), 1.7 (m, 1H), 2.5 (s, 3H), 3.8 (d, 3H), 4.0 (s, 3H),4 6 (m,
1H), 6.9 (d, 2H), 7.45 (dd, 1H), 7.6 (d, 2H), 7.9 (s, 1H), 8.8 (dd, 1H), 8.95 (dd, 1H); mass
spectrum (+ve ESP): 515 (M+H)"; itself obtained using an analogous procedure to that
described in Example 1, part (iii) but with the addition of potassium iodide (1 molar
equivalent) and using 4-isopropoxyphenylboronic acid which was prepared as described in
European Patent Application, publication no. 569193.

Example 4

Tetrabutylammonium fluoride (0.7 ml of a 1.1M solution in THF) was added toa
solution of N-(3-methoxy-5-methylpyrazin-2-yl)-2-(4-methylthiophenyl)-N-[2-
(trimethylsilyl)ethoxymethyllpyridine~3-sulphonamide (0.373 g) in dry THF (4 ml) and the
solution was heated to 60°C for 3 hours. More tetrabutylammonium fluoride solution (0.35
ml) was added and heating was continued for 5 hours. Further aliquots of
tetrabutylammonium fluoride solution (a further 2.5 ml in total) were added until reaction was
complete as judged by thin layer chromatography (eluting with ethy! acetate/hexane (1:1
v/v)). Volatile material was removed by evaporation and the residue was diluted with water
and extracted three times with ethyl acetate. The organic extracts were washed with water



sol ytion was heated to 60C for 3 hours. More tetrabutyl anmoni um fl uori de
solution (0.35 m) was added and heating was continued for 5 hours.
Further aliquots of tetrabutylamoniumfluoride solution (a further 2.5 n
in total) were added until reaction was conplete as judged by thin |ayer
chromat ography (eluting with ethyl acetate/ hsﬁane (1:1 v/v)). Volatile

mat eri al was r SMO9EWEBl evaporati on and t he"?®5i due was di | ut RCE/GBISNI2N8T er

and extracted three tines wth ethyl acetate. The organi c.extracts were
washed Wi th wat aad saturated sodiupgrehigridesolytion and then dried (MgSO,). Volatile materjal was
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7.15-7.35 (m 4H), 7.5 (m 1H), 8. dd, TH) ; b
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met hyl t hi ophenyl ) -N-[ 2-(trnethyl silyl)et hoxymet hyl ] pyri di ne- 3- sul phonam de
was obtai ned as foll ovvsThestaﬂu)gm#elﬁ)lm oxynppethylpyrasincByD-2¢¥- was added
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di chl or onet haneadfollows: and the m xture was stirred at anbi ent tenperature
for 18 hours. The solution was then transferred to a silica gel Mega Bond
El ut colum. Elution with 0-40% et hyl acetat e/ hexane gave

2-chl oro- N- (13- ng§ hi gy mﬁtﬂ(}i’&mu\%%ﬁﬁig@l Ejegﬁmﬁ'a%ruugnﬁfﬁm%ﬁgﬁcﬁﬁe-ﬁo 47

g) egs( 33 OI1|H) | ;%%&%Rmmg& Oszg)?z(amo-&mpthomésneﬂp&wnmnh@ﬂég)@nﬂ py:@&a
(M Terr] . (i dog i ol G AASEBRL 1 o LAPOY T wl HGd f ScbbtpDbr 187

added dropw se rrre
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Stirring was boﬁ&%r‘?‘%@/\‘@;’q ‘éf%z'?lﬂ ﬁ%&%?@z‘ﬁy ¢syDpyridine-
addi tion was COBRh?h@nanE&é"@O'ﬂ%%ﬂi&l : (H VIR \doBRISOY RS (2 BH), 3P N3FYY, vrsezsvma

washed wi th wat er and sat ur ated sodi um chl ori de sol uti Qn and

“then dried (MySH68K(Ed,NH)\Bhhtdd) BRTdAd, JH)imass speptryad +3g CBY AuMtEon and

G 2-(Trimethylsilyl)ethoxymethyl chloride (0.315 ml) was added dropwise to a stirred
solution of 2-chloro-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (0.47 g)

' and N,N-diisopropylethylaniine (0.347 ml) in dry DMF (7 ml) at -15°C. Stirring was
continued for 40 minutes at this temperature after the addition was complete. Ethyl acetate
(40 ml) was added and the mixture was washed with water (3 x 15 ml) and saturated sodium
chloride solution and then dried (MgSO.J. Volatile material was removed by evaporation and
the residue was puriﬁ_ed by gradient elution with 0-30% ethyl acetate/hexane through a silica
gel Mega Bond Elut o_olumn to give 2-chloro-N-(3-methoxy-5-methylpyrazin-2-yI)-N-
[2-(ttimethylsilyl)ethoxymethyl]pytidiﬁe-3-sulphonamide (0.462 g) as an oil; "H NMR
(CDCl,): 0.0 (s, 9H), 0.85 (t, 2H), 2.5 (s, 3H), 3.75 (1, 2H), 3.8 (s, 3H), 5.3 (s, 2H), 7.3 (dd,
1H), 7.8 (s, 1H), 8.4 (dd, 1H), 8.5 (dd, 1H); mass spectrum (+ve ESP): 403 (M-!-H)".

(iii) Tetrakis(triphenylphosphine)palladium(0) (0.022 g) was added to a deoxygenated
mixture of 2-chloro-N-(3-methoxy-5-methylpyrazin-2-y1)-N-[2-(trimethylsilyl)



the, residue was purified by gradient elution with 0-30% et hyl

acet at e/ hexane through a silica gel Mega Bond Elut columm to give
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[2-(trinmethylsilyl)ethoynethyl]pyridine-3-sul phonam' de (0.462 g) as an oil;
[err]H NVR (CDCl[err]): 0.0 (s, 9H), 0.85 (t 2.5 (s, 3H), 3.75 (t, .
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deoxygenat ed i ug @e roeéd Ien‘.ahgslm].&n- 1993, 34, 8237) (0.148 %),tolucne (4.5 ml),
2-chl oro-N-(3- methoxe/ yra2|n 2-yl)-N-[2- (trlrrethyIS|
WO 96/ 40681 ethanol 25ml)and sodmmcarbonatesolutlonﬂnﬂ)an tmxturewas stirred and
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(s, 3H), 2.55 (mass3pdctruth @véESPREB3 (M+R)*(s, 3H), 4.8 (s, 2H), 7.3-7.
3H), 7.6-7.7 (m 2H), 7.8 (s, 1H), 8.7 (dd, 1H), 8.8 (dd, 1H); mass

spectrum (+ve ESP): 533 (MtH)[err]. Exanpl e 5 Sodi um hydri de
- (60% dispersion_m%ﬁ&g 0.098 g) was washed with hexane (2 x 3 m) under an
at nosphere of argon. y DM (1.5 m) was added with stirring. The

resul tant suspensi on whedngviyeddde (603 dispelsidrein 0il::0.098 g) twas wastfed with hexane (2x 3
2- am no- 5-chl t 0.

. L el A8 B G, 53 A .yl o
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(2 x 200 M). The extracts were washed with water m’) and saturated
- sodi um chl ori deO%ﬁmm'@FF Theepolingheth was ramavedrand the reagtioy mpstyry was/stireedifor40
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El ut colum to e¢hylacttaie$2 x20@mi). Fhe extracts were washed with water (2x 100 ml) and saturated
sodium chloride solution, then combined and dried (MgSO). Volatile material was removed
by evaporation and the residue was purified by elution with methanol/dichloromethane (1:99
v/v) through a 20g silica gel Mega Bond Elut column to give N-(S-chloro-3- _
methoxypyrazin-2-yl)-2-(4-isobutylphenyl)pyridine-3-sulphonamide (0.339 g) as a solid,
m.p. 156-157°C, 'H NMR (d-DMSO): 0.9 (d, 6H), 1.9 (m, 1H), 2.55 (d, 2H), 3.85 (s, 3H),
7.1 (d, 2H), 7.3 (d, 2H), 7.6 (dd, 1H), 7.7 (s, 1H), 8.4 (dd, 1H), 8.8 (dd, 1H), 10.9 (br s, 1H);
mass spectrum (+ve ESP): 433 (M+H)".

The starting material 4-nitrophenyl 2-(4-isobutylphenyl)pyridine-3-sulphonate
was obtained as follows:



met hoxypyr azi n-2-yl)-2-(4-isobutyl phenyl ) pyri di ne-3-sul phonam de (0.339 g)
as a solid, mp. 156-157[err]C, [err]H NWR (d[err]-DVMsO): 0.9 (d, 6H), 1.9
(m 1H, 2.55 (d, 2H), 3.85 (s, 3H, 7.1 (d, 2H), 7.3 (d, 2H), 7.6 (dd,
1H,, 7.7 (s, 1H, 8.4 (dd, 1H, 8.8 (dd, 1H), 10.9 (br s, 1H); nass
spectrum (+ve ESP): 433 (MtH) . The starting materi al
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fol | ows: WD 96/ 40681 - 33-
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(dd, IH) 8.3 (d, 2H), 8.4 (dd, 1H), mass spectrum(+ve FAB,
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g), potassi umGdﬂulﬂ)’,ﬂ.s(@.lm;xgassspmmevémmmsmaaﬁmm* m ) and the
m xture was stirred and heated underreflux for 24 hours. Water (50 ml) was
added and the m'xture was extracted vvith ethyI acetate (2 x 80 m ). The

organi ¢ extracgy Wo%%@ﬂddd%ﬁﬂéd*&g&ﬂteand
en conbi ned an rie err 0 e material was renoved by
Chen conbined S Sred e ] V@'mmm%emba v Slgbenylbori
evaporation a o 13Q0R nic
di chl or onet ha é&as fi]uog EFEFI{hF
acetate (10: gn%é(hg § $ ou;lﬁma Sl Fy@@sg@hﬁpggéﬁgond ut co B% owed by
recrystallisat wmstlfmedmdahda;eld uadetrefluy/ foe2haurs. Weter/(504nl)ivas tqdhéagdthe mlxm:e
2-(4- |sobutylphe ( 123-1 er :
[err]H NMVR (d[ ¥P% %%W%ﬁ%ﬁ “L‘%gf‘%f%%??ﬁ E%i“”g}“gg ’?ﬁ?‘i 2 s
(m 4H), 7.5 (shiurded sAodinB ﬂNEl‘A{/m sgld)lon 8nPthésicondbihed a3d ﬂﬁdﬂ(MQSQ:) Voktilé stehteriat) ;
ass s peCt rum &+ve oved by evapoD!ra\{l%n)andﬁm res(iM Ijv) %L;i}iéd by gradient elution with

dichloromethane/hexane (1:1 - 1:0 v/v) then dichloromethane/hexane/ethyl acetate (10:9:1

v/v) through a silica gel Mega Bond Elut column followed by recrystallisation from ethyl .

acetate/hexane to give 4-nitrophenyl 2-(4-isobutylphenyl)pyridine-3-suiphonate (0.50 g), m.p.

123-124°T; 'H NMR (ds-DMSO): 0.9 (d, 6H), 1.9 (m, 1H), 2.55 (d, 2H), 7.2-7.3 (m, 4H),

7.5 (d, 2H), 7.7 (dd, 1H), 8.2 (d, 2H), 8.4 (dd, 1H), 9.0 (dd, 1H); mass spectrum (+ve

FAB, NBA/DMSO): 413 (M+H)". '

The starting material 2-amino-5-chloro-3-methoxypyrazine was obtained as
follows:

(a) Methyl 2-aminopyrazine-3-carboxylate (5.4 g) was suspended in acetic acid (40 ml)

and water (140 ml) was added. The mixture was warmed to 40°C and chlorine gas was
bubbled through it. The resulting clear solution was then cooled to 0°C and chlorine addition
continued for 20 minutes, at which time the weight of the reaction mixtwre had increased by |
4.8 g. The precipitate which had formed was collected by filtration and chlorine was bubbled
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.in acetic acid (40 m) and water (140 m) was added. The m xture was war ned
to 40[err] C and chl orine gas was bubbled through it. The resulting clear
solution was then .cooled to O[err]C and chlorine addition continued for 20
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was added to a solution of 'sodium hydroxide (2.0 g) in water (20 m) and
the sol uti on wd® hebetul Zamino-3 @hlpmym@ne-i-csr%ﬁm?lemﬁ@waéaéwdﬂammmf
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at nosphere for 15 m nutes. The reaction m xture was cool ed to ambi ent

t enper at ur e andFRgtevhich formaedoyvascellected by filtratipn and;washed withice/waterd2 X 28 med
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St pyri dime. ( Zaubten oiplance i eied afth ke GRS, SiSemriof ShRL o 190 )
its contents W%necwduy@nmnfaMWHeamm&&na(mm)wgﬁé mhmstembﬁpinﬂha
'n chioroform ((§%Sg1),)‘HNMR(d6-D§dSO) 655 (brs,2H),767 (d, 1H), 7.95 (d, 1H); mass spectrum

(+ve CI): 130 (M+H)".

(o) 2-Amino-5-chloropyrazine (1.7 g) was dissolved in chloroform (190 ml) and pyridine
(1.3 ml) was added under an argon a‘tomos';ﬂ:ere. The flask and its contents were protected
from light and a solution of bromine (0.7 ml) in chioroform (85 ml) was added over a period
of 1 hour. After stirring for 2 hours more bromine (0.07 ml) in chloroform (8.5 ml) was

~ added. After stirring for 30 minutes, pyridine (0.2 ml) was added. The reaction mixture was
stirred for a further 30 minutes then washed with water (50 ml) and the organic phase was
separated. Volatile material was removed by evaporation and and the residue was
purified by chromatography through a bed of silica (90 g), eluting with hexane (200 ml),
followed by dichloromethane. Dichloromethgne fractions containing the product were
evaporated to give 2-amino-3-bromo-S-chloropyrazine (1.68 g); 'H NMR (d;-DMSO): 6.94
(br s, 2H), 8.09 (s, 1H); mass spectrum (+ve CI): 208 (M+H)".



of 1 hour. After stirring for 2 hours nore bromne (0.07 m) in chloroform
(8.5 M) was added. After stirring for 30 minutes, pyridine (0.2 nl) was
added. The reaction mixture was stirred for a further 30 minutes then
washed with water (50 ml) and the organi c phase was separated. -Vol atile
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chr omat ogr aphy wdnseneglt a bed of silica (90 “eluting wth rm:mms/orzm
m), followed bépdlchl or onet hane.” Di chl or omet hane. fractions cont aini ng the

product were evéor Sodim Q.83ig) avas digsalyed indeyrestiansl (A ml} wpisr argenand 2ramigody

H NVR (d[ eg - . L
Lerr] b1 MR (I ool iflcopshasif (12 £ waghilioa o QS rtiohthi Batbg S PR (v
PCT/ GB96/ 01295 golijtion ves dieated 4t ZefBx upflenanaitriosphest obargomion # ows: 'ﬁbmsﬂlut(osovzm )

mal | por't 1 ons HEPROK foef o LtaR st BRL B BEA I8 it iy afl e

unde:rban at mspﬁmeﬁywmdmdﬁdgﬁlrgGM)Wag?dgﬂi@nfml ahbmmdemscool
to ambi ent tenperature ter s .adde ol atil e mater Wwas
renoved by evapStaetedyi tﬁﬁwh{@r @Wg’“ﬁg@dﬂ!&féﬂ‘w ‘g;ragge& Oq)
m xture was ext gyChashobd &é‘ﬂaﬂfrﬁ@éﬁ&ﬂ%—ﬁ&h& 2t (ﬁing)t hS. 6510 H

extracts were dried (MySO err]) and evaporated t

2- ami no- 5- chl or NMR (@DMSO) 3196, 3E)( 1.526, thl): mas:pspemogni%[@ ApC(MEE: ] H NVR
(dlerr]-DVMBO: 3.90 (s, 3H), 7.53 (s, 1H); nmss spectrum (+ve C): 160
(MtH)[err]. Exanpl e 6 Usi ng an anal ogous procedure to that |,
described in ExBg@hple§ there was thus obtained (in 23%yield)

N ( 5-chl -3-neth 2-

0 1ot Pyl arm no) phenyl | s Fansios s TR eaite ththa depesbes R REammpiesh ere aRss 3. 0
6 3.8 7 1

(o S (i St s g, 7 6 1

starting from 4dimethylpnine)phenylinyridings3-sulphonamide; 'H NMR (d-DMSO): 30(8. 6H), 3.8

(s 610 6.8 (b Hty 6. %?Z?@i?*f?gzﬁmgﬁ (4 e ) Sy Uk )
8s?n(dgn é:balo us 0 s o t.hat b crib hedylz-l[ N o ne;:l

sing (N N-d SRR Be S RBoRas: LN Gerobsy: 10! SR s 2.
described in Anﬂé'(&@lﬂevsgh.emﬁs 21(%725111){55,%@ a9, 90(dd5’fﬁm&s m(+wESP)

Tet rabut yl anmoni um FIuor| £ M'solution in s added
to a solution 680 (M+H)" itself o tamedusmgananalogousprooeduretothatdescnbedexampleS

(irimenyl o) 191 Tat bbb PR R alnc oty (5l by e oo

(2 mM) and the descﬁbedegg Chemie, 1971, 753, 80).

Example 7
Tetrabutylammonium fluoride (0.45 ml of a 1.0M solution in THF) was added to

a solution of 4-(4-isobutylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yl)-N-[2-
(trimethylsilyl)ethoxymethyllpyridine-3-sulphonamide (0.205 g) in dry THF (2 ml) and the
solution was heated under reflux for 40 minutes. More tetrabutylammonium fluoride solution
{(0.95 m!) was added and heating was continued for 2 hours. The reaction mixture was
diluted with water (15 ml) and extracted with ether (2 x 30 ml). The organic extracts were
was‘hec_l with water and saturated sodium chloride solution and then dried (MgSQO,). Volatile
material was removed by evaporation and the residue was purified by gradient elution with
40-50% ethyl acetate/hexane through a silica gel Mega Bond Ejut column followed by
recrystallisation from ethyl acetate/hexane to give 4-(4-isobutylphenyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide (0.014 g), m.p. 232-233°C; "H NMR



solution was heated under reflux for 40 m nutes. Mre tetrabutyl amoni um
fluoride solution (0.95 m) was added and heati ng was continued for 2
hours. The reaction m xture was diluted with water (15 m) and extracted
with ether (2 x 30 m). The organic extracts were washed with water and
sat ur at ed sodi um chl oride solution and then dried (MySQ err]). Vol atile
mat eri al was rwoO®s8essby evaporation and t he 30¢si due was punrmenwnss
gradient elution wiith 40-50% ethyl acetate/hexane throu ica ge

Mega Bond El ut @giDMIOX 99 @610, bP OrmciFs 24133 Grim. éﬁ),f%& %E%h%m 3 (m, 4H>.
acet at e/ hexane 485 fﬂp‘lﬁ) Add: mpbma SICARE hhgfioem Nty mass s spectrum (+ve ESP

nmet hyl pyrazi n-2-yl ) pyri di ne- 3-'sul phonam de mp. 2 233[ err]

[err]H NWVR 413 (MD'.96/ 40681 - - 36 -

PCT/ GB96/ 01295 (d6-DWVSO): 0.9 (d 6H), 1.8 (br m 1H), 2.1-2.5 (br m 5H),

3.8 (s, 3H, 7.1-7.3 (m 4H), 7.35 (d, 1H), 7.5 (s, 1H), 8.75 (d, 1H, 9.1

(T ﬁ 1 tH) » 10. 4 (s, IH) mamgmmmweb@ﬁbmyn-&(%ww mpthylpyrazin-2-yl)-
e starting

3 (451 Sobut I prg ety siyRetiem ey I ipe yPlebppamidevas obiained as follows:

N-[2-(trinmethylsilyl)ethoxynethyl] pyr| di ne- 3- sul phonam de was obt ai ned as

fol | ows: (i) _ 2- Am no- 3- net hoxy- 5- et hyl pyrazine (0.346 g) was added to
a suspensi on of(lbodzmﬁ@¢m(%m¢m§(@ﬂ 6 ) wab pddeg tog sugpension pf sodjung

?Tct%)t aﬁ\tegr biot hr“é’&g?%@é’%ﬁ }” esCr Pgﬁet?jﬁleg? .YiTo ghar %@'3@@&%&@%@% e

was added as a Mpﬁylmm&dosagwobmxﬁu/ﬁytﬁbm%ﬂhscﬁbedmmm@r 1978, at
anbi ent tenper for urt h oured intp M

sodi um hydr oge?é— @F&P&%w("%a tﬂw&&‘ﬂaﬁ‘g BHXTRE g

acetate (2 x 1%m&mﬂﬂﬁmemmﬁ&n%amawwmmmwcﬁﬁmm%

| 0OOm ) and saturated sodi um chl oride solution then conbined and drie

(MyS err]). Votiphpissolytientl00mi)and extraterwitivethyl aegiase 62 x 300 mhd The ergpeic Jayers

2ai 1 Pon gel  wouge AR it (73, 1000 i el e € iy DG UG RS phtl "

et hyl acet at e/ handalnied (MgSﬂ)A)eVﬂanlzl materidlw@asSremoved by evaporation and the residue was

Gecompbsed i B prisdt i 4&@&%9?9#?&“%%%%0 pighphicy B Mega pnd

3H), 4.0 (s, 3"ﬁlut@oh§nﬁ§>lloﬂ@b @cn?staﬁigau ﬁaéédatelﬁéi&m (SchickbIN-(31BSS
spectrum (+ve ESP): 315 (MtH)[er (ii) 2-(Trinethylsilyl )et hoxymet hyl
- chloride (0.22 oxyE-methy lpyraginch VP myEiding3-sutphanamide @.1 1?6)5(}@{!1%0@1?0@& ution

of 4-chloro- N (Gt Bigitihp 36dHE 1 50600V VIR 1S BY 2. $1td) Sy, 40 s PHHY) 83 @ a1m, 8.5
(d, 1H), 9.0 (d, 1H), 9.2 (s, 1H); mass spectrum (+ve ESP): 315 (M+H)".

(i) 2—(Tzimethylsi1yl)ethoxymetﬁyl chloride (0.22 ml) was added dropwise over 5 minutes
to a stirred solution of 4-chloro-N~(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide
(0.306 g) and N,N-diisopropylethylamine (0.21 ml) in dry DMF (1 ml) at -15°C. The
resultant solution was allowed to warm to -5°C over 40 minutes then ethyl acetate (30 ml)
was added and the mixture was washed with 2M hydrochloric acid (30 ml), water (30 ml) and
saturated sodium chloride solution and then dried (MgSO;). Volatile material was removed
by evaporation and the residue was purified by gradient elution with 30-50% ethyl
acetate/hexane through a silica gel Mega Bond Elut column to give 4-chloro-N-(3-methoxy-
5-methylpyrazih—2-yl)—ﬂ-[2-(trimethylsilyl)ethoxymethyl]pyridine-3—sulphonamide (0.266 g)
as an oil; "H NMR (ds-DMSO): -0.1 (s, 9H), 0.7 (t, 2H), 2.45 (s, 3H), 3.6 (t, 2H), 3.85 (s,
3H), 5.2 (s, 2H), 7.8 (d, 1H), 8.0 (s, 1H), 8.8 (d, 1H), 9.1 (s, 1H); mass spectrum {(+ve FAB,
DMSO/Glycerol): 445 (M+H)*.



(0.306 g) and N, N-diisopropylethylamne (0.21 m) in dry DM (1 nl) at
-15[err]C The resultant solution was allowed to warmto -5C over 40

m nutes then ethyl acetate (30 mM) was added and the m xture was washed

wi th 2M hydrochloric acid (30 m), water (30 m) and saturated sodi um
chloride solution and then dried (MySg err]),., Vol atile material was renoved
by evapor ati onwongbMpése resi due was purified ﬂ/ gradi ent el ut iPCH/GEIEMI2ED- 50%
ethyl acetate/hexane through a silica gel Mega Bond Elut columm to give

4- chl or o- N- ( 3- met hoxy- _
S-met hyl pyr azi nggy Y %ﬂeﬁi Lwl hona
m de (0.266 Q) ngs ;%a%&l(%p%%ryﬁﬂéﬁ DI\E%@(W(?)% t&&&&m (t, 2H,
2.45 (s, 3H), Wof%mm@ss-q@hoxyémeﬂm yORN-L mmqu!sﬂyl)H) 8.0 (s,

1 8.8 (4| okl pyrkilec s BRBRocaRER'6.253 éfmaﬁmmgng ARG . 445

[err].
PCT/ GB96/ 01295 tolvene (4) ml), lethanak21) mmmgmmmbnmsqhmma(d mi)ena the(rixthitSwas

dded t d t f
Ao or o0 N (3 BB A B gt 1o 18 boue. Ribees25 s i e mixur ws
et hoxynet hyl | DYW%ﬁMrl@QQsmlﬁﬁd(sM sodiunrchiordl Séltid) KRS &AatsGrere

acid (0.109 g), toluene (4 , ethanol (2 nm) and 2M sodi um car bonat e

sol ution-(6 M)b@#ﬂm er(%yﬂ)st'ﬂl\emwaumawsmh@wmrdr@st(moﬂs

ggu;ns) Eﬁ\ge;agﬁra{&%% um c% d@ﬁoﬁ&ﬁ ueoush'?!'g ﬁ%‘é‘l’a\%@éﬂm‘aﬁm

back- extract ed withR25&08%aathyl ﬁﬁetattlhexaih&rmgbalsilma gelMegatBnnd/Elm columhltmgde 441
dried (MySO[ err r enp\ve g%”e:vaﬁgl n and th

. yh-N= 0 )-
{ﬁfloggﬁ \ga; F%M@gﬁ JW QEM gi—s o HﬂBﬂt‘HngQdélDMSO) 0.1 (3:91{) 07%132216)
1 sobut yl phenyl ) - 3met%é)x- - razin é g{a trlmef |SI| _)eth
oy ot byl Ty PEED, L8N Eh R AARI D25 (@ 2FRe3 4 24T, 3.8 G T e 25D,
d DVSO)
(5. 3 2 5)(d<‘9%ﬁy(ﬁ<d§b%z ol Ui, s, 108, B0 B 1.2 oyl et
7.3 (d, 2H), 7.BSPUS4AGMHIY.O0 (s, 1H), 8.8 (d, 1H), 9.2 (s, 1H); nmss
spectrum (+ve ESP) 543 (MtH)[err]. Exanpl e 8 2M Sodi um

hydr oxi de solution (1 m) was added to a solution of N
(i sobut oxycar boExhmpk§ 4- [ 1- (et hoxycar bonyl ) et hoxy] phenyl) - N-(3- met hoxy- 5-

nmet hyl pyrazi n-2-yl ) pyri ul i,n net hanol 5mM) and
di met hoxyet hane (5 nl) %4%@‘?‘? H%F&éﬂrq 's'Pﬁ egyto 3 sQjution of P54 | e

material was r GESHERAyRYbORY . ﬁEthBiyia&Bﬁylfeﬁﬁ -@Mx,eé- i n wat er
(15 nl). The solution was ~“washed W|th ethyl acetate 15 m )" and
acidified to pHawelyirrazin-2ydpysidines-sulphguaneide Wg)mmethanol(srm)and

dimethoxyethane (5 ml) and the solution was stirred for 3 days. Volatile material was
removed by evapomtion and the residue was dissolved in water (15 ml). The solution was
washed with ethyl acetate (2 x 15 ml) and acidified to pH3 with 6M hydrochloric acid. The
mixture was extracted with ethyl acetate (2 x 10 m!) and the extracts were re-extracted with
saturated sodium bicarbonate solution (2 x 10 ml). The aqueous solution was acidified with
2M hydrochloric acid and extracted with ethyl acetate (2 x 10 ml). The extracts were washed
with water (10 ml) and dried (MgSOy). Volatile material was removed by evaporation and
the residue was recrystallised from ethy] acetate to give 2-[4~(1-carboxyethoxy)phenyl}-N-
(3-metiloxy-S-methylpyrazin-2~yl)pyridine-3-sulphonamide (0.098g), m.p. 149-151°C;
microanalysis found: C, 53.6; H, 4.9; N, 11.7%; CsH1:N4O06S.0.2CH:0, requires: C, 54.1;
H,4.7;N, 12.1%.



m xture was extracted with ethyl acetate (2 x 10 m) and the extracts were
re-extracted with saturated sodi um bicarbonate solution (2 x 10 m). The
aqueous solution was acidified with 2M hydrochloric acid and extracted
with ethyl acetate (2 x 10 m). The extracts were washed wth water (10
m) and dried (MgSO err]). Volatile material _was renoved by evaporation and
t he resi due waworoereegst al | i sed from et hyl ad8rate to gi ve PCT/GB96/01295

2[ 4- (1- car boxyet h henyl
(5 Mot oy 5. 1t Iy 1 BRI B Grobptmeseacbaml i Gmeibonssabamptopmpenyl-

149-151C, mcr oY f
G or 11 M er | N QeF] PSSyt By 2nibtiodimide s Gbained o ollows;

N, 12.1% WD 96/ 40681 : - 38- _
PCT/ GB96/ 01295 . t -
N- (1 sobut oxycar(Bony‘IQ °1§E(?14&E4?6Mn c?g?/lc(gé'g%bi r%%oxyﬂh%'r%ﬂ (]49'2 g) and pyridinium
N( 3- met hoxy- 5- rpetolughgsylphariate (1 Zﬁlg) dickiorometham (500 mb)owasdtirrediendebargomfod 24 s

fol | ows: by 1B bl f | (8
5 4 i hydr o- o1 g TR AR e el AM e ool hlution R D 2o e By
i n di chi or omet imomiméﬂmeum SOp! VAR EIREria 0aS Forioved Byevapérdficn andilie

sol ution was washed with 2M SOdI um hydr oxi de sol ution (200 ) and water (2
X 200 m) and Tesidne wpsittyratad ity hexpne to givs|2:(¢remenberonyyPHrletabydropyian (Y3 2).

evaporation andy gl, ﬁ gsi due was triturated wth- hexane to.give
2- (4- br onophenoxy)-2H-tetrahydropyran (94.3 g), mp. 51-53[err]C. (i)
tert-Butyl lithiumin pentane (1.7M 200 nml) was added over 20 mnutes to a

solution of 2 4b ) 2H-t et ran i.n_dr

t et r ahydr ofura ";mj&‘ &i?}%g@ﬂﬁ% aéd?:ﬁgvgg#o %/Hs”l“mn |
stirred at -90[&9;(]4@6 ngimhmg (B8% Q:'z | ttfahgirofilrir (50 R at
borate (30 m) in dryxtﬂ%%rarfyz:l—rofuran (50 V\%S added over 15 m nutes.

The sol ution wa@Gides argonyt QT%PIPY'@W %%twé@mme&anéﬁheawsemmefo

and e m xt ur Sedo et PR mY Y skl 10 88 s il he e T ¢

added and the mmnwmmmwmmws n&lbow%ﬁ:waﬂ@to-ﬂl)?&@ntnrmts _

were washed with water | )

material was’ rmﬁﬁl%é"‘ps@ﬁg'f’%#odﬂg gﬁ@%ﬁ&@?@é)@t‘?&@&@ﬂ om

a mxture of  abmMpérard W10 nd) \ﬂas\aﬂdedandthemlxmrewasextractedthhether(2x250

4- (2I—|-tetrahydrm8yran 2-yl oxy)phe?all boronic aci d gp

140- 142[ err] C with yaten &k 200 %%QV!&S ) Valstileat er

(100 i) waes a@ﬂ%&l%@:&@y&ﬁbﬁ&aﬁémmnandtheresiduewasmcrystamsedﬁomamixmreof
ether and hexane to give 4-(2H-tetrahydropyran-2-yloxy)phenylboronic acid (23.4 g), m.p.
140-142°C.

(iif) A solution of potassium fluoride (6.5 g) in water (100 ml) was added to a solution of
2-chloro-N-isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide
(7.8 g), 4-(2-(2H)-tetrahydropyranyloxy)phenylboronic acid (10.0 g), tri-o-tolyl phosphine
(0.73 g) and palladium acetate (0.25 g) in toluene (100 ml) and the mixture was heated under
reflux under argon for 18 hours. Ethy] acetate (150 ml) was added and the organic phase was
separated. The solution was washed with 2M sodium hydroxide solution (100 ml) and water
(250 ml) and then dried (MgSO4). Volatile material was removed by evaporation and the
residue was purified by flash chromatography, eluting with 25-50% ethyl acetate/hexane. The
residue was crystallised from ethyl acetate/hexane to give N-(isobutoxycarbonyl)-2-{4-(2H-
tetrahydropyran-2-yloxy)phenyl]-N- (3-methoxy-5-methylpyrazin-2-yl)pyridine-3-
sulphonamide (4.0 g), m.p. 142-144°C,



2-chl or o- N-i sobut oxycar bonyl - N- ( 3- net hoxy- 5- net hyl pyrazi n-2-yl ) pyri di ne-3-s
ul phonanide (7.8 g), 4-(2-(2H)-tetrahydropyranyl oxy)phenyl boronic acid
(10.0 g), tri-o-tolyl phosphine (0.73 g) and palladiumacetate (0.25 g) in
toluene (100 mM) and the m xture was heated under reflux under ar-gon for
18 ‘hours. Ethyl acetate (150 ml) was added and the organi ¢ phase was

separ at ed. TheywgokiissrnN Was washed wth 2Mr38di um hydr oxi de pOCT/GB96129§100
m) and water (250 ml) and then dried (MgSO err]). Volatile naterial was
renoved by evaporation and the residue was purified by flash

chr omat 097 aphy gyl Unlsdfth bf NS RNy RS9 b bl Soyrab Rkl e

crystallised fro

N- (i sobut oxyca (bme;ﬂo}y—ﬂ—:{xethﬁlghhzm-}yl)pyndme-}sulphonannde (5.9 g) and pyridinium p-

3 23?%8&’2?8@%&%%% B0 gimnol | B s B B S el "
39 material was removed byévdpdnitith/add aﬁ%xdlklw& pupﬁidifﬂylﬂaklﬁébxﬁlatography
N- (i sobut oxycaronyl ) - &‘J’ (2H-tet rahé‘dropyran | oxy) p

( 3- met hoxy- 5- P W Xyﬂgfthahd

pyri di ni um p- ‘“9’95&5 ?_q)dré t
60[err] C for 3taf1%urs é ati I e r%%e%@é xgpﬁéggovedl e a ora -on anﬁg"pﬁe
resi due was pubihethylpyrezif-Red)pyridine dosuiphopquhide (h'lgbtmqgl%i%°€t hyl

acetate/ hexane (2:3 v/v). The residue was triturated with ethyl
acet ate/ hexane (1:9 v/v) to give

2- (4- hydr oxyphegy| ) AhhikinfOSR2-@ayadaxt ?ﬂien y1)-N\iéobu tmy,m l)—N—(3—methox 5- .
5- et hyl pyr azi Sﬂ | ) pyridi ne-3- sul phonan de 31 y . 144- 46{ err] C
(v) A m xtur @e@hypymzm—Z—yl e-3-sulphonam1de (04 2g), yl 2-bromoprop10nate 217mg)

2- (4- hydr oxyph
met hyl pyr azi n- %ﬂd*w} pyridine- 3- suﬁéﬁgﬁgm Jm%%@gl;g\ﬁr um{/erreﬂuxfor 15 hous.

rZﬂ- ;)r om)p[1 opE[ 0 gékmd mmgalf I mgemedbyleuapsomobv anmw&e(@ﬁ&ﬂ)w?s dddedroghemesidge 0
was heat ed . hnder, refl ux r ol
evaporation an APrE S G W?Wag'%é%g #153’%)@& %e&h%ew%\@ afﬂegqv\kg’?ﬁy
exéI ract ﬁddw th gedlhmlhytamws?gﬁ&ﬁclm:ﬂ% m;mnggnym ambs%wm%mh&msob ;BM g
sodi um roxi de sol ution and wa olution was drie
(wgsqerry]) andh"c‘}?vegb\"%séﬁé“’m;g) &aﬂmy) %e E}éﬂfﬂ%@gmw
purified by f| aflingRi@Eaiy? Wgwﬂm Wé&eslcmu@@e&%ﬂ/xmmne (1:1

v/iv), to give N (iSobut oxycar bon I)-

( met hoxycar bonympherysaspppyethoxy methex\5Swetiypymzina2-ypyridiney3oy r i di ne-

(m ar. 2.5 ?ﬂ@ﬂ%ﬁ@@@“ﬁ%ﬁ‘m@@@%%@‘m@ b4 fp Al s, 3u), 97
6.95 (0 249 16,SHDXS 8028740 351 (g D, GRS16(38). 10, OPRTCNS (loE. 829
(d. 1H. (s, 1H), 8.85 (d, 1H), 8.9 (d, 1H).

balD

Example 9
Sodium methoxide (0.115 g) was added to a solution of 2-f4-(IN,N-

dimethylamino)phenyl}-N-(isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-
3-sulphonamide (0.212 g) in methanol (10 ml) and the mixture was stirred and heated under
reflux for 90 minutes. The reaction mixture was cooled, poured into saturated aqueous
ammonium chloride solution (30 ml) and extracted with ethyl acetate (3 x 30 ml). The
organic extracts were combined and dried (MgSO,). Volatile material was removed by
evaporation and the residue was triturated with ether to give 2-[4-(N,N-
dimethylamino)phenyl]-N-(3-methoxy-5-methylpyrazin-2-yD)pyridine-3-sulphonamide
(104 mg) as a solid, m.p. 183-184.5°C; "H NMR (d-DMSO): 2.2 (s, 3H), 2.95 (s, 6H), 3.8



Exanpl e 9 Sodi um net hoxi de (0.115 g) was added to a solution
of 2-[4-(N, N 3-sul phonam de (0.212 g) in nethanol (10 m) and the

m xture was stirred and heated under reflux for 90 m nutes. The reaction
m xture was cool ed, poured into saturated aqueous anmoni um chl ori de
solution (30 m) and extracted with ethyl ﬁtate (3 x 30 mM). The organic
extracts were waosi4oest and dr| ed (MgSq err])~" Vol atile naterPG]‘lGMI”érmved

gy[ 4e\('§p(,i[ ati on ang 60l S35 Y% N3, iy, 4159 68 18 'L G, 401 WS 1mn; mass
di et hyl ami o) piyeauial ¢:Ve FABTENSOABaRBNIAPMOGAERTE- y1 ) pyT i di ne- 3- sul phona

mde (104 ng) as a solid, mp. 183-184.5[err]C, [err]H NVMR (d[err]-DVSO :
2.2 (s, 3H), 2.95 (s, 6H), 3.8 ' WD 96/ 40681

E%O-4H) 8.37 (dd, 1H) Thgﬁgﬁﬁﬂ%ﬁ%&g%ﬁ%ﬁ o ?Bect"?d‘b% Ve

FAB, DVBQ net haNSHheéBexy-5-méthylpytakini2eyl)pyridine-3-sulphonamide was Dhiaingd i 31%nyjeld using

N3 et hoxy. 5. (AR AIPIOBYR EREIe 1 PRy BRI B tarpi b ok FRLO B e 1 1
51%yi el d usi ngdimafhy Eﬂﬁi :ﬁsaﬁmr‘n NMRt(b,aDNm@m 6 pBEH), 1 ﬁtﬁrmi)ez 35 (s

baoronic acid

t but |
?S{ergi ! ID?\/BO;J 0 n@ds’ﬁg'ﬁ)“id @H()v(ﬁo .2 ‘)5@ %Ié 74§ 1. 2K, 7 (dd, H{;E'qur selrg
d 2 4.0 SINB . 8.2 1
2(3 85 |(_l)m 2H) ; (?rsags"; specfrum +ve FAB, %OM\IBA) 45’00% [err]: s Exgl)rrpl e

10 : Usi ng an anal ogous procedure to that descrl bed i n Exanpl e

1, there was tI;# abégl ned (in 32%yi el d)

2- (4-chl or ophe ££3. net hoxy- 5- net hyI pyrazi n-2-yl ) pyridi ne-

3-sul phonani de; [err]H dnGhgibg afs ﬁ)tbﬁt,de&kﬂaedﬁﬁémbkl thisbe, wd thus( S,

1H), 7.25-7.45 (m .5 dd alz_P mass
spect rum (+ve Eél”?mﬂdi‘m '}’h‘ ?@( @rmet#pxr-s-methylpyr n-2-yl)pyridine-

2- 4- chl or opheny:. ) pyr

i di ne- 3-sul ph%%\%lml er W? gl’ ?ﬁ,@%éy(%?}{fgézﬁ, m%?szwmzs @\) ,

(ng ( i ) 3H23 9§ ﬁ?ﬁ as (ﬂﬂi)LH)AS 65 (d, 3H), B8 (d, TH); thass @eétmdg (15*%'\,%51’):99@ $M+H¢)? sta?i]fl§5
: , 8. , ss.spectrum (tve : errl. S,

obt ai ned usi ng %%%M@MP@M@@M& &W%Eﬁﬁ%%ylspf?&ﬂﬁ’r t

~(1i1) but usi ng3-4ulktn@infie)'SINMEROCDITLS): 665 @, 6H), 1.7 (m, 1H), 2.5 (s, 3H), 3.8 (d, 2H), 4.0

(s, 3H), 7.35-7.6 (m, 5H), 7.9 (s, 1H), 8.85 (dd, 1H), 8.95 (dd, 1H); mass spectrum (+ve

ESP): 491 (M+H)"; itself obtained using an analogous procedure to that described in Example

1, part (iii) but using 4-chlorophenylboronic acid.

Example 11
2M Sodium hydroxide solution (1 ml) was added to a solution of N-

(isobutoxycarbonyl)-2~(4—propylpheny_l)-bl—(3—methoxy-5-methylpymzin—2-yl)pyridine—3—
sulphonamide (0.7 g) in methanol (2 ml) and the reaction mixture stirred for 17 hours at
ambient temperature. The methanol was removed by evaporation and water (20 ml) was
added. The reaction mixture was extracted with ethyl acetate (4 x 15 ml), the combined
organic extracts were dried (MgSO,) and then the solvent was removed by evaporation. The
resultant oil was purified by eluting with 30% ethyl acetate/isohexane through a silica gel
Mega Bond Elut column, followed by trituration with isohexane/diethy] ether to give 2-(4- .
propylpheny)-N-(3-methoxy.5-methylpyrazin-2-yl)pyridine-3-sulphonamide (0.4 g) as
a solid, m.p. 70-72°C; mass spectrum (+ve ESP): 399 (M+H)".



Exanmpl e 11 2M Sodi um hydr oxi de solution (1 m) was added to a
sol'ution of N

(i sobut oxycar bonyl ) - 2- (4- propyl phenyl ) - N- ( 3- net hoxy- 5- met hyl pyr azi n- 2-yl ) py
ridine-3- sulphonamde (0.7 g) in nmethanol (2 m) and the reaction mxture
stirred for 17 hours at anbient tenperature, The nmethanol was renoved by
evapor ati on ancvosdé4mesi( 20 nl ) was added. THE 1 eact i on m Xt UrRCTVGRY6/01295
extracted with ethyl acetate (4 x 15 m), the conbined organic extracts
were dried (MySerr]) and then the solvent was renoved by evaporation. The

resultant oil was purif taEﬁ] Sﬂu‘ig%ﬁﬂ &cﬁgﬁﬁ 19X
through a silica gel gg it ut c M&eﬁég&&’?*ﬂéngrg?l 0?1‘9%035
i sohexanel di et h§-megtytpyrazins2-yipseidihe(34sulphonamide was obtamedasfollows

propyl phenyl ) - N- ( 3- met hoxy- 5- et hyl pyrazi n- 2-yl ) pyri di ne- 3- sul phonam de
(0.4 g as asolid, mp. 70-72[err]C mass spectrum (+ve ESP): 399

(MH)[err]. @ B/L\Qfl%ﬂﬁ@!ﬂ-ml of a 1.6 M solution mlmxanes) was adiiéd dropwise to a stirred
PCT/ GB96/ 01295 he startin rrat eria

gl— ﬁr{efﬁbrt o?ggﬁamﬂik@%ﬂw&@mﬂ anﬁ&m@f’mb at -70°C under argon. Thle
o Buty! |t uni A 0§t o PRPEREASE IAROR B BUplordFurl (P eng

to a stirred sothen stirreddor 4 fukthen 9 ndinptes aty-7@PE} hefore additiGitof grturatedciqyeotsEmmdoium
0 er r] G bet or SRRk e Bhe D TresEton e R rbAC fr oty M i pret o

for a-further 9000y vasaddbd armhefdh&&nwsauewmiw&mo @ihbiAf tehPér@tredThe OUS
ammoni um chl oride solution (30 m). The reaction was stirred at -70[err]C

for a further 1W%WWMWWW%@§§OM@MMMWH§N

allowed to war h&aRéveld 9 Q%Mﬁ ﬂﬁﬁra ed
wi th diethyl et ?%@tﬁg%o%%?ﬁﬁfcﬁy{sg%ﬂ-% or gani g yers were r| eﬁﬁé
(MySO[ err]) andresuwcleveoﬁmﬂnmhem grerfopropyibhenpibogovicacidas a white selidab.7gn of
the resultant c 1 th i p nyl boronic acid as a
white solid, 6. %%“’%ﬁ‘%‘?%‘ﬁ%‘&"?%‘&&? YEsEDD %@%Eﬁiy (-ve ESP)): 163
(MH). (i) Tet rakl s(tri phenyl phosphi ne) pal | adium (0) (60 ng) was added

to a deoxygenat utlon di ym ca nat 12
4- pr opyl phenylb on| “%‘ET(H‘M EWI é& )maddedtoadeoxygenated

N- (i sobut OXycarQﬂmﬁdd%&&nW%&(ﬂz@Wﬁrﬁw ﬂbgmﬁic)aﬁidr?;ﬁh é;d?l-&hmwﬂa

mde (828 ng) in a mxture of water oI 8 n1) and ol uene

m ). The mi xtur E’Wb“@ﬂcﬂbéwlkﬂc(3mm prsplphangmide (8
DSk v v ey S0k R TGP 5, S
_ and heated under argon at 80°C for 17 hours and then allowed to cool to ambient

temperature. Ice water (25 g) was added and the reaction extracted with ethyl acetate (3 x 50
ml). The combined organic layers were dried (MgSO,) and evaporated to afford an amber
oil. This was purified by chromatography on a silica gel Mega Bond Elut column, eluting with
20% ethyl acetate/isohexane to give N-(isobutoxycarbonyl)-2-(4-propylphenyl)-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (760 mg) as a solid, mass spectrum
(+ve ESP): 499 (M+H)".

Example

Using an analogous procedure to that described in Example 11, there was thus
obtained (in 72% yield) 2-(4-ethylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yhpyridine-
3.sulphonamide as a white crystalline sofid, m.p. 73-75°C; 'H NMR (DMSO-ds); 1.2 (t,
3H), 2.25 (s, 3H), 2.65 (g, 2H), 3.8 (s, 3H), 7.2 (d, 2H), 7.4 (d, 2H), 7.6 (dd, 1H), 8.45 (dd,
1H), 8.8 (dd, 1H); mass spectrum (+ve ESP): 385 (M+H)*; starting from N-



m ). The conbined organic |ayers were dried (MgSO err]) and evaporated to
afford an anber oil. This was purified by chromatography on a silica gel
Mega Bond Elut colum, eluting with 20% et hyl acetate/i sohexane to give
N- (i sobut oxycar bonyl ) - 2- (4 propyl phenyl ) - N- ( 3-

met hoxy- 5- nmet hyl pyrazi n- 2-yl ) pyri di ne- 3- sul &honam’ de (760 ng) as a solid,
Mass spectrum wowesessr) : 499 (MrH)[err]. anple 12 PCT/GB9603395g an
-anal ogous procedure to that described in Exanple 11, there vwas t hus

obtai ned (in 7grggweﬁrbonyl)-z-(4—ethylphenyl)-N-(S-methoxy-s-methylpyrazm 2-yl)pyridine-3-

2- (4- et hyl phen%h&[-aﬁ;ﬁe[ret hoxy- 5- met hyl pyrazi n- 2-yl ) pyri di ne-

3-sul phonam de as- a white crystalline solid, mp. 73-75[err]C, [err]H NWR
(DVBO-d[err]); 1.2 (t, 3H), 2.25 (s, 3H), 2.65 (q, 2H), 3.8 (s, 3H), 7.2

ggect2 |r_?1 m (7+3e( ESP)Z ", 38@%\%&'&% m%ﬁl %5 A gcafb&g?*ﬁﬁ@*ﬁ‘ylpq&y"%‘ﬁ?’%%ﬁ

- 42 - pyrazit2-yTRAding 1326dphonamide was obtained as follows:
(1 sobut oxycar bonyI ) 2- (4- et hyl phenyl ) - N- ( 3- net hoxy- 5- net hyl pyrazi n-2-yl) pyr
i di ne-3- sul phonam de. The starting materi al

N- (i sobut oxycard)onytlr ﬂmbg Whﬁa&&s@%&@ﬁ?ﬁmﬁg}le llpart(l)butusmg 1-
ne-

nmet hyl pyrazi n- 2-yl )pyr1 di sul phonam_de was obt ai ne (i

Usi ng an anal o@smo-fetylhensese W%@EW{%WH‘“&W‘&%%&@&&) but

(T Sa% yi ol ) FR Q%#’“P“S’ﬁ%ﬁ%ﬁ%%?oﬁ??%%?ﬁmﬁ?*ﬁ#@so}"fé”%"@“ipiﬁi fum

(-ve ESP): 149 (MH) (||) Usi ng an anal ogous procedure to that

ther e was t hus (bt Aoty Fhioges 'M*W%Mg&%e g e g

et hyl phenyl ) - anhazpm yIORIS acid theé Wil tBils dbtained! (nB6% FbIGFN mbeﬂamwbez#ﬁ a

white crystalline solid, mass spectrum (+ve ESP) 485 H)[err] Exanpl e
13 etbylphglb)rﬂ MM%&W% pasaide 452 Whiterp| e
11, there was %ggﬁﬂ&[{oo
2- (4 tert- butyI eny )a@?@s t oxy(ﬁ y1 p;gMazm 2-

le 1

~ Using an analogous procedure to that described in Example 11, there was thus
obtained (in 48% yield) 2-(4-tert-butylphenyl)-N-(3-methoxy-5-methylpyrazin-2-
yhpyridine-3-sulphonamide as a white crystalline solid, m.p. 150-151°C; 'H NMR (DMSO-
de); 1.3 (s, 9H), 2.25 (s, 3H), 3.8 (5, 3H), 7.4 (m, 4H), 7.6 (dd, 1H), 8.4 (d, 1H), 8.8 (d, 1H);
mass spectrum (+ve ESP): 413 (M+H)"; starting from N-(isobutoxycarbonyl)—Z—(tl-_t_gt-
butylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide.

The starting material N-(isobutoxycarbonyl)-2-(4-tert-butylphenyl)-N-(3- '
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:

i) Using an analogous procedure to that described in Example 11 part (i) but using 1-
bromo-4-tert-butylbenzene as starting material, there was thus obtained (in 81% yield) 4-tert-
butylphenylboronic acid (81 %) as a white solid, mass spectrum (-ve BSP): 177 (M-H)

i)  Using an analogous procedure to that described in Example 11 part (ii) but starting
from 4-tert-butylphenylboronic acid, there was thus obtained (in 33% yield) N-
(isobutoxycarbonyl)-2-(4-tert-butylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-



yl) pyridi ne- 3-sul phonam de as a white crystalline solid, mp.

150-151[err]C, [err]H NVR (DVBO- d[err]); 1.3 (s, 9H), 2.25 (s, 3H), 3.8
(s, 3H, 7.4 (m 4H), 7.6 (dd, IH), 8.4 (d, 1H), 8.8 (d, 1H); nmss spectrum
(+ve ESP): 413 (MrH)[err]; starting from N-(isobutoxycarbonyl)-2-(4-tert-
but’yl phenyl ) - N- ( 3- met hoxy- 5- met hyl pyr azi n- Zél)pyri di ne- 3- sul phonam de.

The starting rebdesissss N- (i sobut oxycarbonyl y (4-tert-butyl pPETIGBYSORRIS 3-
nmet hoxy- 5- met hyl pyrazi n- 2-yl ) pyri di ne- 3- sul phonani de was obt ai ned_as
follows: i) sul idgrps &White grystelline selidsimess spestmmyt-velESR): S M+ Exanpl e 1
1 part (i) but using 1- brono-4-tert-butyl benzene as starting material,
there was thus obtained (in 81%yield) 4-tert- butyl phenyl boronic acid (81
% as a white ExampleMass spectrum (-ve ESP): 177 (MH). i) Usi ng an

anal ogous procedure tao.,t.hat de cr| bed i.n pa t sta i ng
from4:tert-butyl phenﬁpﬂﬁﬂfh Eéﬁd?sﬁ%?ddﬁ#ﬁ‘ﬁ%‘ﬁ Rﬁ Rl d)
N- obtamed gn 42 % yield) z-(misopmpylphenv%@-meth -S-methylﬁyrazm-z-

(i sobut oxycar bonyI 4-tert - butyl phenyl) net h oxy yl pyrazin-2-y
| ) pyri di ne- 3- yDpyridine-3ysoiphonamisdeias a white crystalline solid, m.p.74-75°C; mass spectopm (+ve

(rve £SP): 513 E0MER] GRS sl SH NSuuBbutalRurbbif £ B hiprofiaRadp e
procedure to t nmthotpSensthydpyrazin-Sylpyridinet3-sulphonemideas t hus obtained (in 42 %

yi el d) 2-(4-isopropyl phenyl)-N-(3-methoxy-5-nethyl pyrazin-2-
yl ) pyri di ne- 3-sul phonani de as a white crystalline solid, mp.74-75[err]C,

mass spectrum (+ve Espme sti¥ing MathibIN i bu%ﬁé&téigl)fmpmpylphenyl)-m(s-

N- (i sobut oxycar bonyl ) - 2- (4-1i sopro}&pl phen 1) - N-(3-
met hoxy- 5- met hyneghoxy-brmetiryl obtained as follows: The

starting material N-(isobutoxycarbonyl)-2-(4-i sopropyl phenyl ) - N-( 3-
nmet hoxy- 5- met hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonam de was obt ai ned as

fol |l ows: (1 XD lBsmg;axmabgakmmsdmpmﬂmddasmhbd mBmmple!sl:parb(e)but nstgm-an e
11 part (i) b n rono- 4-i sopr enze
thelroe WaéI % hug mu& ) ?ﬂ?&‘“@?ﬁ"’é’@% S&FI SB%'R% ial, thére was bs Sbiain 81?95%}'10 )64-

isopropylphenylboronic acid as a white solid, mass spectrum (-ve ESP): 163 (M-H)-.

(ii) Using an analogous procedure to that described in Example 11 part (i) but using 4-
isopropylphenylboronic acid, there was thus obtained (in 45% yield) N-(isobutoxycarbonyl)-
2-(4—isopropylphenyl)-}_l—(3-methoxy-S-meﬂlylpyrazin-Z-yl)pyridine-3—sulphonamide asa
white crystalline solid, mass Spectmm (+ve ESP): 499 (M-+H)*.
Example 15

~ Using an analogous procedure to that described in Example 11, there was thus
obtained (in 33% yield) 2-(4-vinylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-
3-sulphonamide as a white crystalhne solid, m.p. 110-112°C; mass spectrum (+ve ESP): 383
(M-j-H)*; starting from N-(isobutoxycarbonyl)-2-(4-vinyiphenyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide.

“The starting material N-(isobutoxycarbonyl)-2-(4-vinylpheny!)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:



i sopropyl phenyl boronic acid as a white solid, nmass spectrum (-ve ESP): 163
(MH)-. (i1) . Using an anal ogous procedure to that described in Exanple
11 part (ii) but using 4- isopropyl phenyl boronic acid, there was thus
obtained (in 45%yield) N-(isobutoxycarbonyl)- :

2- (4-isopropyl phenyl ) - N-(3- et hoxy- 5- net hyl pyrazi n- 2-yl ) pyri di ne- 3- sul phona
mde as a whi woesgggesial | i ne solid, nass sp‘éét'rum (+ve ESP): pé9&B96/01295

(MtH) [err]. I.Exangl e 15 "+ Using an_anal ogous procedure to that
descri bed i n Ex@np| Psing an anplogousprocaduredo thabdeseuihed ig Examapled | past @) but using 1-

2- (4-vinyl phenyl) - = = - | N 2- el .

3-sul phonam de %my%@%&%%%%%%mf@%rﬁ???y%ts
spectrum (+ve B3R)iphedgiBorofiviatid|as r white sdlid; tassgpdetrom (-ve ESP): 149 (M-H)'".

N- (i sobut oxycar bonyl ) - 2- (4-vi nyl phenyl ) - N- ( 3- met hoxy- 5-

met hyl pyrazi n- 2-yl ) pyri di ne- 3- sul phonam de. The starting
material N-(i sofiyt OWNaa ahaiidgous’ tety thab @siribediih & D jsatt () but using 4-

met hyl razi n-2-yl ri di ne-3-sul phonam de was obt ai ped:a ol | ows:
Dz N Dy IbSronis acid. thers was diss obtained G 21% yicid) N Gsobutoxy Casbonyl)-2-(4-

PCT/ GB96/ 01295 Wmﬁn%fmpﬁmﬁﬁw@%gmwsmﬂﬁoﬂﬁmw RoAlid N
Exanpl e 11 part (1) but usi'ng 1- bronb-4-vinyl benzene as starting material,
there was thus aystallivesolid, masssmectyira (-tve BSP)\ASRYMHB Ry | boronic acid as a
white solid, mass spectrum (-ve ESP): 149 (MH).. (ii) Using an anal ogous
procedure to that described in Exanple 1 1-part (ii) but using 4-

vi nyl phenyl bor Bxsiniilelgl. t here was thus obtained (in 27%yi el d)

N- (i sobut oxycar bonyl ) - 2- ( 4- o o
vi nyl phenyl ) - N- ( 3- net h&lenganaptingous progeduse o that deseribed indixgmple 11 nthemswagdhugs a

16 1€ CTyStall] il (o0 Tem 208 AN MelplifininoipheniF &Gty S methylby Al ©
L 17 e ettt .2 e e
2-§/| )|(oy’ri di ne- gﬁﬁ%ﬁﬁﬁiﬁﬁ%&%%ﬁ%@%@rﬁ@@ 115-117C;

mass spectrum dietiyaminb)phenyHAN(MiisitoRy-5ime i idzin e yl)pyaidine-3-sulphonamide.
N- (1 sobut oxycar bonyl )-2-(4-(N, N

The starting material N-(isobutoxycarbonyl)-2-(4-(N.N-diethylamino)phenyl)-N-
(3-n1ethoxy-5-methylpyrazin-2-yl)pyridin_e43-sulphonamide was obtained as follows:

(i) Using an analogous procedure to that described in Example 11 part (i) but using 4-
_ bromo-N,N-diethylaniline as starting material, there was thus obtained (in 76% yield) 4-(N,N-
diethylamino)phenylboronic acid as a white solid, mass spectrum (-ve ESP): 192 (M-H).,

(ii) Using an analogous procedure to that described in Example 11 part (ii) but using 4-
(N, N-diethylamino)phenylboronic acid as starting material, there was thus obtained (in 31%
yield) N-(isobutoxycarbonyl)-2-(4-(N,N-diethylamino)phenyl)-N-(3-methoxy-5-
‘methylpyrazin-2-yl)pyridine-3-sulphonamide as a white crystalline solid, mass spectrum (+ve
ESP): 528 (M+H)".

Exsmple 17

Using an analogous procedure to that described in Example 11, there was thus
obtained (in 50% yield) 2-(4-propoxyphenyl)-N-(3-methoxy-5-methylpyrazin-2-
pryﬁdhe-S-sﬂpmmde as a white crystalline solid, m.p. 134-135°C; mass spectrum



di et hyl am no) phenyl ) - N- ( 3- met hoxy- 5- net hyl pyr azi n- 2-yl ) pyri di ne- 3- sul phonam
i de. The starting nateri al

N- (1 sobut oxycar bonyl ) - 2- (4- (N, N-di et hyl am no) phenyl ) - N-

( 3- et hoxy- 5- met hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonanm de was obtai ned as

foll ows: (1) Usi ng an anal ogous procedure to that described in Exanple
11 part (i) buiygbsiap4- ~ brono- N, N-di et hyl-ed%i< i ne as starti PQT/GBIGO1RE |
there-was thus obtained (in 76%yield) 4-(N, N diethylam no)phenyl bor oni ¢
acid as a whi te(-l-seJESH) 413 Od+EY esarting fromN-(ESEjoxydaonyIN2H-propoxyplieryl)-NsBn g
an anal ogous pr ri.hed. i e 11 part (ii) but using
4- (N, N-dieth ?%@X@P%%Pdﬁnﬁ@yg%}g@ g&ﬁp hg material, there was

t hus obtai ned (i n 31%

ret hyl pyr agi n- 291 ) pyr RBY HACRE QRSN RO BT - EpER P G oRy-

mass spectrum (Stifﬁthﬁﬁgim yeithbl3l <81 ande\ﬁm&li&dﬂfon Usi ng
an anal ogous procedure to?ﬁget descri t?gd I n Exanple 11, there was t hus

obtained (in 50% yi el d) 2-(4-propoxyphenyl)-N-(3-nethoxy-5-nethyl pyrazi n- 2-

LL0PYELE RS s 53 s oo con

- 45 - (6.9 g) and PYGPYXB201d8 16.95 g) wascheaEPhndes bFluf ik ddefone (100 ml) ford8 hgurs.

e e
starting materig| Jﬁ‘aﬁ'aﬁﬁﬂ”&xpmw?ﬂﬁﬁ&r Mﬁ%ﬁﬁ%%&%%@ﬁh@iﬁe
5-met hyl pyrazi n- flyl ) pyridine- %ggnam de was obtained as”fol |l ows:

(i) A m xt ur ethemgh a giliongel Mega/Bopd cglymp@wgéTmexxl&gzqngx94s)asa
pot assi um car boggag +de (6.15 g) was heated under

reflux in acetone ?&D&gﬁgﬁpg%o gé’g(ﬂﬁ)ﬂ“ hzﬂe reaction was cooled to

anbi ent tenperature, filtered and the acetone renoved in vacuo to give an

amber of L. Thi s e ol sdogis Sroactidd to that dedcaiBed tn Hramale 13 pik (i) but starting.

acet at e/ i sohexa
from 1-bromo-4-propoxybenzene, there was thus obtained (in 95% yield) 4-

propoxyphenylboronic acid as a white solid, mass spectrum (~-ve ESP): 179 (M-H)".

(iii) Using an analogous procedure to that giescribed in Example 11 part (ii) but starting
from 4-propoxyphenylboronic acid, there was thus obtained (in 46% yield) N-
(isobutoxycm'boﬂyl)-z-(4-pmpoxyphenyl)-P_I-(3-methoxy-5-methylpyrazin—'2-yl)pyridine—3-
sulphonarnide as a white crystalline solid, mass spectrum (+ve ESP): 515 (M+H)".

Example 18
Using an analogous procedure to that described in Example 11, there was thus

obtained (in 46% yield) 2-(4-ethoxyphenyl)-N-(3-methoxy-5-methylpyrazin-2-
yl)pyridine-3-sulphonamide as a white crystalline solid, m.p.162-163°C; mass spectrum
(+ve ESP): 401 (M+H)"; starting from N-(isobutoxycarbonyl)-2-(4-ethoxyphenyl)-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide. '

The starting material N-(isobutoxycarbonyl)-2-(4-ethoxyphenyl)-N-(3-methoxy-
5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:



through a silica gel Mega Bond Elut colum to give |-brono-4-propoxybenzene
(9.4 g) as a clear oil, mass spectrum (+ve Cl): 214 (MtH)[err]. (ii)
Usi ng an anal ogous procedure to that described in Exanple 11 part (i) but
starting from 1-brono-4-propoxybenzene, there was thus obtained (in 95%
yi €ld) 4- propoxyphenyl boronic acid as a white solid, nmass spectrum (-ve
ESP): 179 (M Hvoosuodsii i) Usi ng an anal ogon46procedure to t hBET/GB%M2%ed i n

Exanple 11 part (ii) but starting from 4-propoxyphenyl boronic acid, there
was thus obtai f@d (Vsingmeuangiogousiprogedure to that described in Example 17 part (i) but using ethyl

(1 sobut oxycar b@ﬁ*!- z -P@éﬁg NEDY ez -],m zin-2-yl)py
ridine-3- sulp ongemzs e as a I'te c%%ﬁ?ﬁ@%@?@ naggydsrg%{’:% um (+ve
ESP): 515 ( M+Hyefherylenzene axciagrioll, thass spectrum (+ve CDL 20O+ .anal ogous
procedure to that described in Exanple 11, there was thus obtained (in 46%
yi el d) 2-(4-ethoxyphenyl)-N(3-nethoxy-5-nethyl pyrazi n- 2-

yl) pyridi ne- 3- gy phusiaani@agows pibtielire & that dibdribae inSotaiple 1D gt (i) but starting
162-163[err] C, _nass spectralgg (4?\‘;4;hl ESP): 401 (bl\/H_rH)[,err > starting from

N- (i sobut oxycaighirPiome-4-gthexybesasnn dhr Wenhpsobtained (in 96% yield) 4-

met hoxy- 5- et hxe{mx@?a 5%0:)6 £ b1 bd A1ty % LHF Qﬁmﬂ .ve ESP): 165 (M-Hy.  The
starting materi al |}Fslo ut o@gg‘? bo% hg' %l-ae hoxygr‘]’gny 3-[\#{3-}91% hoxy-

5- met hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonam de was obtai ned as foll ows:

WD 96/ 40681

(i) Using an@a Tt W&&s%mef‘%ét 9 thpt deseribed %%rw‘%}i%(ﬁﬂ?’ 3 295( 3
but usi ng et hy lfrolxt 4 8ihogyphenyitioadric atid, kewasthus dbbixied (in35% yield) Nbt ai ned (in
gt B A )
Exanpl e 11 par igyiphdnakiide a8 la@¥Hite 0fstaltdiEsditd? HaSpéentid (¥ BSPY LH)Er € was
thus obtained (in 96%yield) 4- "ethoxyphenyl boronic acid as a white solid,
mass speectrum (-ve ESP): 165 (M H).

Example 19

Tetrabutylammonivm fluoride (0.4 ml of a 1.0 M solution in THF) was added to

a solution of 2-[4-(2-((tert-butyldimethylsiloxy)methyl)propyl)phenyl]-N-(3-methoxy-5-

methylpyrazin-2-yl)pyridine-3-sulphonamide (118 mg) in THF (5 ml) at ambient temperature.

More tetrabutylammonium fluoride solution was added after 0.25 hour (0.4 ml), after 0.75

hour (1.0 ml) and finally after 1.5 hours (0.2 ml). The reaction mixture was stirred for a

further 0.5 hour, diluted with water (10 ml) and the reaction mixture was extracted with

dichloromethane (4 x 10 mil). The combined organic extracts were dried over MgSO; and

evaporated to give an amber oil. This was purified by gradient elution with 0-50%

" methanol/dichloromethane throngh a silica gel Mega Bond Elut column to give 2-{4-(3-
hydroxy-2-methylpropyl)phenyl]-N-(3-methoxy-5-methylpyrazin-2-yDpyridine-3-
sulphonamide (75 mg) as a white crystalline solid, m.p.118-119°C; '"H NMR (DMSO-ds):
0.95 (d, 3H), 1.35 (m, 1H), 2.0 (m, 1H), 2.3 (s, 3H), 2.5 (m, 1H), 2.9 (m, 1H), 3.5 (m, 2H),
3.8 (s, 3H), 6.65 (s, 1H), 7.2 (m, 4H), 7.35 (s, 1H), 7.5 (m, 1H), 8.7 (d, 1H), 8.8 (dd, 1H);
mass spectrum (+ve ESP): 429 (M+H)". |

The starting material 2-{4-(2-((tert-butyldimethylsiloxy)methyl)propyl)phenyl}-N-
(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:



(ti1) Using an anal ogous procedure to that described in Exanple 11 part
(ii) but starting from 4-ethoxyphenyl boronic acid, there was thus obtained
(in 36%yield) N (isobutoxycarbonyl)-2-(4-et hoxyphenyl ) -

N- ( 3- met hoxy- 5- et hyl pyrazi n-2-yl ) pyridi ne-3- sul phonani de as a white
crystalline solid, nmass spectrum (+ve ESP) : 1 (MeH) [err]. Exanpl e 19
Tet rabut yl ameruMImuorl de (0.4 of a 1.0 solution in qurlmmmaed
to a solution o

2 [4(2-((tert- ot y| SefiEmfsoxides xa?)gﬁ%?ﬁq?‘b%sd?‘?%%%fnsﬁ?fm@ﬁ )19 5thanol 37

met hyl pyrazi n- 2mj)l The/sesultinpesothtion wakhcovled td §°C arddietyyl 2-methylmalonaei(§8. &ml)added

anbi ent tenperatur I\/bre et rabut nmoni um f.| u ol uti-on s added
after 0.25 hour‘“("(!i(i ?WW%%U”M##%@S%W P?d B4 1.5

hours (0.2 nl). phbRbERH ngjméﬁe&mﬂmﬁés Phd 1eictibs miftufe witdien
diluted with water (10 m he reaction mxture was extracted with
di chl or omret hanehgatedunder wﬁrmhmwﬂmnmcmmmmm¢mmb@nmmmr

g?gg g:'l[] e?ﬂ?i gﬁ%%%@&‘%nmﬂwm{hanﬁ% ough a sﬂhl ca eI

Mega Bond El ut eateti(500 ) gidulietByl(ethet G000 ml). ’I‘hed:ethyletherwasseparatedandthgaqueous
" Gul phonar o e e ekdted il e ofer g e Yoo el o el
[err]H NWR (D'\/S@lgéﬁghhdeva?oﬁédw?ékﬁ amﬂer%ﬁ.'fﬂiﬂwﬂd‘ﬁmﬁ@dﬁy&ﬁhu&ldisnllﬁmﬁ (S

3H), 2.5 (m 1H) (m 2H), 8 (s, 3H), 6.65 (s, 1H,
(m 4H), 7.35 (sfforﬂingdlemm((ﬁqumbemlmwthylm}ona@(yeehbmm1 1-02mm

spectrum (+ve E The starting materi al
2-[4-(2-(tert- bﬁ%‘i“éﬁ RS |o%ne3t%“’r'§’propy|)pheny|]-|\p

( 3- net hoxy- 5- met hyl pyrazi n- 2-yl ) pyri di ne- 3- sul phonani de was obt ai ned as
fol | ows:

: . 96/ 40681 .. ) : - .
PCT/ GB96/ 01295 [P w&iﬁ‘fﬁﬂ“@?ﬁ%@!\“&@%&“@@%& £)in vatsy (1534nl) yas 9qdedto 4 solign of,
(9.45 g) to ethaRmy 3-8 Qroiﬂobenzgig loAfte $20.2/f) i9RtHARS (F63Qh1G,hnl theh hedtéd C

and di ethyl 2-net hyI mal onat e added over 2 mnutes. The reaction
mxture was sti w@a xg?re%ques ﬂbc%%mmwmdﬁé#eadewmmme and

bromi de (97.0 g ?@qg{gg ﬁw@a@qﬁg %g%%ﬁﬁ%&;hﬁ&s Fhrk éﬁ?@ g) Qi tne

heat ed under re or 1 ours was coo
anbi ent tenper ammmn ﬁnxhuemdh@ﬁdumgérreﬂwfon&hmsmmoamtwamﬂmmled

iy The et ny PRETHIBSERFHL I AR BoheAea oy id o8 il oicibtheguiet s
with diethyl et bamT&na&mmmﬂmmmﬁhmmmmeﬂ@xemmemwmmh

(MgSO err]) and evapgqr at eI n nber Il1. This was purified by, )
vacuum di stil | angéﬂ"’?%\FTs(ﬂ'ﬂF SADL W28 $Y2 ﬁ@f%%‘\"%?’%ﬁ%ﬁ!‘d'

(84.4 g), b.p.1 %sjsgﬂ @hd heafed ad 265°€ fmﬁ mmutcs, cooled to ambient temperature, dissolved in
'- 1.0 M sodium hydroxide solution (150 ml), treated with activated charcoal and then filtered
through diatomaceous earth. The resulting clear solution was re-acidified and then extracted
with diethyl ether (3 x 150 mi). The combined organic layers were dried (MgSO,) and
evaporated to give a yellow oil which crystallised on standing to give 2-methyl-3-(4-
bromophenyl)propanoic acid as a white solid (18.2 g), m.p. 69-70°C; mass spectrum (+ve
CI): 243 M+H)".

(iii) Diborane (192 ml of a 1.0 M solution in THF) was added dropwise over 25 minutes
to a solution of 2-methyl-3-(4-bromophenyl)propanoic acid (38.9 g) in THF (240 ml) at 0°C.
The reaction mixture was stirred for 45 minutes at 0°C and then allowed to warm to ambient
temperature over 2 hours. Water (120 ml) was added followed by solid potassium carbonate
(144 g) and then more water (80 ml). The reaction mixture was extracted with diethyl ether



Hg; mass spectrum (+ve Cl): 343 (MrH)[err]. (ii) A solution of sodium
hydrOX|de (34.0 g) in water (155 m) was added to a solution of diethyl

2- (4-bronobenzyl ) -2-net hyl mal onate (29.2 g) in ethanol (165 m ), and then
heat ed under reflux for 9 hours. The reaction m xture was cool ed, the

sol vent was evaporated and the residue taken P in water (150 m ). Sodium
hydr oxi de pel | av@osmpses added (25.4 g) and thg reacti on m Xt UrPECTIGRS6/DI2 ed

under reflux for, 2 ur.s, The reaction m xtur | e and
aci di f1od to prit 2T e fHBERLER U eGP SOy ShfiDe PRt eet

preci pitation Obvapofafddité givé?2 t@%xﬁbpﬁemymm 1R h yalfdwesil dhashy!
ether (3 x 150 nt) the cg;Ionbl ne orgapl c layers we?e d?l ed (I\/ggg][’gerr]) and

t hen t he sol veng Jve a white solid. This solid was
heated at 205[err]C for 20 m nut es, cool ed to anbi ent tenperature,

di ssolved in 1.0 M sodi um hydr oxi de sol ution (150 M), treated with
activated char c(m) aAdohtiemoﬁihﬁdaeoIe&'Mg)dnM(Maxﬂhwamﬁecewatﬂimd'kréuﬁonof '

resulting clear on .was re-acidi nd then,extra Lt h. di |
coher (3% 150 Apetshic i bphER Brorann 1574 o kPR RRl R letiP B S o
evaporated to gutoya) RIFY($00 Ry 2004C. Thé feactivn\thikeord wWasillo®sd tof stif|ch Qo&ht«ﬁent
2-met hyl - 3- (4- bronophenyl )propanoic acid as a mhlte solid (18.2 9),

69-70[ err] C, nateRmPSHWEe, QY hwwwewnmﬂﬁpem}e 300 g). mer%m\wz

?ol SI [ gnlo? g/lfretthﬁcfe% %mﬂ%ﬁgny )propan0| C aci %SQQCE%?#IQ?MB

m) at Of[err]C aurmesdumtmevnpmamdéom difnsthylsoxy)-2umethylc3-(40[ err ] C

) was adde | SrPRRUODpaR At SR 2t %%ﬁ%t‘%%ﬁ%‘?ﬁa%@ rore

water (80 m ). The reaction m xture was extracted wi th diethyl ether
WD 96/ 40681
PCT/ GB96/ 01295 (9 x 'éeesmnﬂqa%sn;e%m&mml@%’;wlw@rﬂw%ms 1-

5ot hyl - 3 ( 4. by SEBRAMERLUGS) SyARE AL ol oropane s saring metecial tcre wee

(+ve C): 248 (mmmgm;rad (i 93% ;@em»uﬁmtuummylsﬂnxuwp@yn-ph@ymnw

(100 M) was adde StiJ red soI | O %
>- et hyl - 3- (4- bP8 ﬁ%’ﬁi}? G BSR4 M 1t vl di et hyl si |yl

chloride (28.9 g) in dry DIVF (100 n1) at O[err]C. The reactlon m xture was
' nbi ent terrperat

Boured ont o | ce (00UBPE a5 aleESuE pesda i gt desiabed Y5 Erstanie o vt ) g i3

ether (3 x 500 @-bﬁt?ﬂi:ﬁ&ﬁﬁléﬂ%ﬁﬂr@ﬂﬁﬁﬁbﬁyﬁﬂﬂlw geidlss s@m‘gm rtli&é was
thus obtained (in 36% yield) N-(isobutoxycarbonyl)-2-[4-(2-((tert-
butyldimethylsiloxy)methyl)propyl)phenyl}-N-(3-methoxy-5- methylpyrazin-2-yl)pyridine-3-
sulphonamide as a white crystalline solid, mass spectrum (+ve ESP): 485 (M+H)".

(vii) Using an analogous procedure to that described in Example 11 but using N-
(isobutoxycarbonyl)-2-[4-(2-((test-butyldimethylsiloxy)methyl)propy!)phenyl}-N-(3-methoxy-
S-meﬂlylpyrazin-Z-yl)pyﬁdine-S-sulphonanﬁde as starting material, there was thus
obtained (in 55% yield) 2-[4-(2—((m1-butyldhnethyleﬂoxy)methyl)propyl)phenyl]—1_5—(3-
methoxy-5-methylpyrazin-2-y}pyridine-3-sulphonamide as a clear oil, 'H NMR (DMSO-ds);
0.0 (s, 6H), 0.60 (d, 6H), 0.8 (d, 3H), 0.9 (s, 9H), 1.6 (m, 1H), 1.9 (m, 1H), 2.4-2.6 (m, 4H),
275 (m, 1H), 3.4 (dd, 2H), 3.8 (d, 2H), 3.95 (s, 3H), 7.2 (d, 2H), 7.4 (d, 2H), 7.8 (s, 1H),
8.15 (s, 1H), 8.8-8.9 (m, 2H); mass spectrum (+ve ESP):643 (M+H)".



and the solvent was evaporated to give

1- (tert-butyl di net hyl sil oxy)-2-net hyl - 3-(4- brom)phenyl)propane as a
yellow oil (53.3 g), nass spectrum (+ve Cl): 343 (MtH)[err]. (v) Usi ng
an anal ogous procedure to that described in Exanple 11 part (i) but using
1- (terr-butyldinmethylsioxy)-2-nethyl-3-(4-1} ‘{aormphenyl)propane -as starting
mat eri al , therwomsshedsibus obtai ned (in 93% yi PCT/GBY96/01295

4- [ 2-((tert butél di QEE Euyl si | oxy) met hyl ) propyl ] - phenyl boronic acid as a
white solid, rum (-ve ESP): 149 (MH). (vi) Using an anal ogous

procedure to that descmm%lmﬂw RAthit debdribe M ExdfiipR®, frefewas thus
((tert-butyldi met hyI si | o%) net hy )prop | ) hen | boronic acid as starting

mat eri al , ther eobjgined ﬁ)(B-methoxy-S-methylpyrazin-z-

N (i sobut oxycar oc. !

buEyI di. et hzl mwd?r.éetz%%propyﬁ% hld]mﬁ-%%szogtﬁ an g (d-DMSO): 2.1 (s, 3H)..
met hyl pyr ?ZI n- (223b,)3§81)t; BBl(z;géﬂ 7. Nﬁ(d.ﬁmrmtﬁdmém 8uhid; &H);B)&(tdallll), rlQO:{txlds,dH)
mass spectrum n_.anal o procedure
to that descri bgﬁfm E&'g %‘*Hgﬁ%i I@"kﬁ"’ﬁ? s RoRr Al

(i sobut oxycar boﬂzhﬂahn&ﬁﬁéhy( -ﬁs/obﬁtbiycbﬂbﬂjldﬂ—(ﬂ‘lhbﬂ&b@-iﬁiéﬁb@fﬁh Pgyedineaheny| -

]1- N (3- et hoxy- razi n- yri di ne- 3- sul phonam de _as starting
i

material, ther esumgnmé@, Mr(édD )5@-66(%@'0115 6(m, 1H), 2.1 (s, 3H), 2.6 (s, 3H), 3.8

2L (2 (Cer Gt SRt i) sl @aym a0 SIS Nidses aq, 19,89
NVR ( DVSO- d[ er r(]d)i, 1K), 00.0<s, 1H))mas siiedtram, (+6¢ ESP)OS Bl (MiH )3 WhictOwss ifself oBthiped 1. 6
510, 15 05 (s, - gne 4 apilogous arychaie o i degbed H tapte 1, part 65 pufilie 4717 (¢

8.8-8.9 (m 2H) acetiBfidophéiyfEorahin deokil SH NVER (§48MSHH.1 @& 8H), 7.5 @, 2H),77V@2H),78

96/ 40681
PCT/ GB96/ 01295 (sé(léhﬁige(bQ% 1H). Usi ng an anal ogous procedure to

t hat descri bed i &i&?ﬁlﬁ& ﬁgﬁfﬁ" p?&éﬂ

2- (4-acet am dophenyl rret oxy- -rretﬁu? razin- 2- oéédg i €3 s

yl ) pyri di ne- 3- smsmmglthﬂﬁthQmmwﬁmmed
d[ err]-DVSO): 4-

(m a0 . .4 ( dSodhuayBoduidhag adapfpStons Sting 1078 T Sy ot e 8 s il
spectrum (+ve ESFthe prblldet( MtH)[err]; starting from 2-(4-

acet am dophenyl ) - N-i sobut oxycar bonyl - N- (3- et hoxy- 5- net hyl pyrazi n-2-yl) pyri
di ne-3- sul phonamide; [err]H NVR (d[err]-DVvsO: 0.6 (d, 6H), 1.6 (m 1H),
2.1 (s, 3H), 2. leQIﬁ) 3.8 (d, 2H), 4.0 (s, 3H) 7.4 (d, 2H), 7.6 (d,

2H), 7.8 (dd; 1H), (s, 1H), 8.85 (dd, 1H),
- Using an analogous procedure to that descnbed in Example 1, there was thus
obtained (in 45% yield) 2-(4-acetylphenyl)-N-(3- methoxy-S-methylpyrazin-2-yDpyridine-
3-sulphonamide; 1IiNMli(CECl;:;): 2.3 (s, 3H), 2.65 (s, 3H), 3.8 (s, 3H), 6.7 (s, 1H), 7.35
(s, 1H), 7.4 (d, 2H), 7.5 (dd, 1H), 7.95 (d 2H), 8.7 (d, 1H), 8.8 (d, 1H); mass spectrum (+ve
ESP): 399 (M+H)"; starting from 2-(4-acetylphenyl)-N-isobutoxycarbonyl-N-(3-methoxy-5-
methylpyrazinyl)pyridine-3-sulphonamide; '"H NMR (CDCls): 0.7 (d, 6H), 1.7 (m, 1H),2.5 (s,
3H), 2.65 (s, 3H), 3.85 (d, 2H), 4.0 (s, 3H), 7.5 (dd, 1H), 7.7 (d, 2H), 7.9 (s, 1H), 8.0 (d,
2H), 8.85 (dd, 1H), 8.95 (dd, 1H); mass spectrum (+ve ESP): 499 (M+H)"; itself obtained
using an analogous procedure to that described in Example 1, part (iii) but i:sing‘ 4-
acetylphenylboronic acid (obtained as described in British Pafent Application, publication no.
2276160). '

Example 22



(dd, 1H), 10.0 (s, I H;mss spectrum (+ve ESP): 514 (MtH)[err]; which was
Itself obtained using an anal ogous procedure to that described in Exanple
11, part (ii) but using 4- acetam dophenyl boronic acid; [err]H NWR
(d[err]-DMBO: 2.1 (s, 3H), 7.5 (d, 2H), 7.7 (d, 2H), 7.8 (s, 2H), 9.9 (br
s, 1H. 4-Acetami dophenyl boronic acid was obfained using an anal ogous
procedure to tWQ9%/Mdedcri bed in Exanple 11,”Part (i), except PCIVEBI6/O1295

4' -bronpacetani |l i de wa sed, one | va um h dJ’I de S’ added
before cooling to -78C fetrahy dﬁ&&%%&égﬁé"éﬂ”‘?ﬂgﬁ @?P‘(Pﬁ\ga
product . Examhtﬁ,n%& 2-(4—acetylphenyl)~ﬂ-|(»§h£ﬂmi§15&ﬁahﬂ9ﬁﬁn-2 y!)ﬁﬁihiiees-ixﬂpﬁohﬂhde

descri bed in Exa 1, t here was thus obtained (| n 45% yi el d)

2- (4- acet yl phen(®335 ’c@d&l}'@eﬂl‘WWﬁMQ 3 minyesiatiarmplient temperature

3- sul phonam de; éj,—‘gn ?0) )g,}d3 difi gfwﬁl'i_’ §§§ (The
ST ;m;ﬂz:gw%’“’%iﬂ Sl Py A IR
starting from?2 et lgeox r 3 ~ og}g-S- .

hyl s e i 830 ﬁ’g‘é“ '|¥‘ ‘FF‘%"?% 'ﬁ’ giatpripl pvas
gﬁ'; , y1p37” ?fnl mlll'Beanﬂu\rY&6 ed mégg%p&m&dﬁﬁ résidue s ﬁfi@ﬁby(@‘adxéﬂdhzuén?zftﬁ $0-70%)ethyt - 5
(dd. 1H), 7.7 (d, s H% dd, 1H), 8.95 (dd.
1H); mass spect#§ H%@WS“QWMWF%BP‘PE‘F %Q!-‘F‘Fn #1% =usi ng an

anal ogous pr oceﬂ*grgxi W '?yrff“'k .3 SQP ' 4-
acetyl phenyl bor oni ¢ a0|%:is Bﬁal he escri I n ?‘? ; ten horiizhid
Appl i cation, pu@096g)avnfoam; Hmmmmmpucssmsm,zs(s,smm 855043153 1
- 50-

{ otr ahydri dobor 48 IETRES R T2EA o (Do b 1. R (6 D SES 1

sol ution of 2-(1Hpoekyspettamy (Hve BESPR-108 (MeMY™ 5-

met hyl pyrazi n-2-yl ) pyri di ne- 3-sul phonam de (0.135 g) in ethanol (5 m).
The m xture was stirred for 45 mnutes at anbient tenperature and was then
poured into watRgary ) and acidified to pH 3 with 2M hydrochl ori c aci d.
The mxture was extracted with ethyl acetate (3 x 20 nml). The extracts
wer e conbi ned, washed Umngmanmabgmtowlurm that| @mbedmﬂmledexcypuhan on

and dried (MgS I ri nopved vapor.a n.

and o 20 (MOSCkREbkh Yot Bl Sl o G 1BS ol AR RO R 3

acet at e/ hexane (4allylghensl) m{&mtwﬁy-smhylayfmﬁqnpmmwm& HNMVR

hydr oxyet hyl ) ph g net hox net h razin-2-vl )%yrl di_ne- suI honam

A By Yo %, TBD 05 300156 &, Y, 335 % (o, 10, %65 6 1B, P18
7.3 (m, 4H), 7.35 (s, 1H), 7.45 (dd, 1H), 8.65 (dd, 1H), 8.8 (dd, 1H); mass spectrum (-+ve
ESP): 397 (M+H)"; starting from 2-(4-allylphenyl)-N-isobutoxycarbonyl-N- (3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide.

The starting 2-(4-allylphenyl)-N-isobutoxycarbonyl-N- (3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:

(i)  Using an analogous procedure to that described in Example 11, part (i), there was
thus obtained (in 37% yield) 4-allylphenylboronic acid, "H NMR (CDCl,): 3.38-3.53 (m, 2H),
5.03-5.18 (m, 2H), 5.88-6.10 (m,1H), 7.34 (d, 2H), 8.15 (d, 2H); mass spectrum (-ve ESP):
161 (M-H)’; starting from 4-allyl-1-bromobenzene (obtained as descnbed inJ. Org. Chem.,,
1970, 35, 1777. |

(i) Using an analogous procedure to that described in Example 11, part (ii) but starting
from 4-allylphenyiboronic acid, there was thus obtained (in 48% yield) 2-(4-allylphenyl)-N-



(0.096 g) as a foam [err] HNMR (CDCI[err]+CD[err]COCD) 1.55 (d, 3H), 2.3
(s, 3H), 3.85 (s, 3H), 4.95 (q, 1H), 7.25 (s, 1H), 7.3 (d, 2H), 7.35 (d,
2H) 7.55 (dd, 1H), 8.7 (d, 1H), 8.85 (d, 1H); mass spectrum (+ve ESP):
401, (MtH) [err]. Exanmpl e 23 Usi ng an anal ogous procedure to
that described in Exanple 1 except that di ngthoxyethane was added to

di ssol ve react 3Q9%/40681cr e was thus obt ai nedX{fi™ 69% yi el d) 2-PCT/GBI6N1295
(4-allyl phenyl ).- N- (3- met hox - met hyl pyra2| n- 2- pyri di ne- 3- suphonam de;
[err]H NMR ( Creobutoxygarbonyl- fi?rwthozmﬁ methylpyregin éﬂ; Jpyrifling-3-gulp idg, HENMR,

2H), 6.0 ‘I 45 (.
11 8 65 (0o, SRR G eI g s e S0 ad 2 3%38@%”‘ A
starting from ZH)AG.QI(myIH);émﬁI(ﬁ;M)L 'iét(dd,dmcbi.‘b@ﬂﬂ)ﬂS (31H)e 8185 Xdd, 3H), 9.0

met hyl pyrazi n- 2.yl knvri di ne- 3- syl 219 WA [= Y, The starting

2- (4-allyl phen&#’-@r %&W&@H@ﬁ@ﬁ@?@“ﬁ@ hoxy- 5- '

nmet hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonam de was obtai ned as foll ows: (1)
Usi ng an anal ogqous procedure to that described in Exanple 11, part (i),

t here was thuwd (in 37% yvyield) 4-all yI phenyl boronic acid, [err]H
NVR (CDC1[err]): 3. 38- i shiEhaldbdus prdedide B degenbemmn?w:&&mtﬂw
7.34 (d, 2H), 8.15 (d,- 2H);,” mass spectrum (-ve ESP H); starting
from4-allyl-I M&%ﬂd@bﬂtﬁrmﬁbomsmm&r&m-}[& g. Chem,

197035, 1777 Goophinplgiio R A AP BRRRL R bRALE 1SR b
ves thus  obt ai e DMSOR I SHE2 32551073 814, SERTDS (m 5D, 66 o, ZENO8AL0P

i sobut oxycar bordk# (‘Ns( )L Zda 49 15D, 84 (ddy HET). 87 Rd.oLHD, 105, fbr gy HA): mass speetoma fkvee

210515 (3, 2REDAC O gt G oSN G b ipfpes
(dd, 1H), 7.55 yiE2-[4Gprapytanfino)plicnyilpysidins-Hsitphotaside.9. 0 (dd, 1H); mass
spectrum (+ve ESP): 497 (MtH)[err].

The starting material N-isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-2-yl)-
2-[4~(isopropylamino)phenyl]pyridine-3-sulphonamide was obtained as follows:

(i) Using an analogous procedure to that described in Example 11 part (ii), but using
twice the proportionate amount of 4-aminophenyl boronic acid as starting material, there was
thus obtained (in 50% yield) 2-(4-aminophenyl)-N-(isobutoxycarbonyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide as a solid; '"H NMR (d;-DMSO): 0.6 (d, 6H),
1:6 (m, 1H), 2.55 (s, 3H), 3.8 (d, 2H), 4.0 (s, 3H), 5.45 (br s, 2H), 6.5 (d, 2H), 7.3 (d, 2H),
7.6 (dd, 1H), 8.2 (s, 1H), 8.8 (m, 2H); mass spectruni (+ve ESP): 472 (M+H)".

(i) A solution of 2-(4-aminophenyl)-N-(isobutoxycarbonyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide (0.17 g) in acetone (3 ml) and water (3 ml) was
acidified to pH 4 with glacial acetic acid. Sodium cyanotrihydridoborﬁte (0.045 g) was added
and the mixture was stirred at ambient temperature for 16 hours. The mixture was then
poured into 2M hydrochloric acid (10 ml) and extracted with ethyl acetate (2 x 25 ml). The
aqueous layer was basified to pH 10 with 2M sodium hydroxide and re-extracted with ethyl.
acetate (2 x 25 ml). All of the orgimic extracts were combined, washed with brine and dried
(MgSO0y). Volatile material was removed by evaporation and the residue was purified by
gradient elution with 35-50% ethyl acetate/hexane through a silica gel Mega Bond Elut



Exanpl e 24 Usi ng an anal ogous procedure to that described in
Exanple 9, there was thus obtained (in 79%yi el d)

N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl)-2-[ 4-

(1 sopropyl am no) phenyl ] pyri di ne- 3-sul phonani de as a solid, . :
105-107{err]C, [err]H NNR(d[err] DMSO): 1.2.(d, 6H), 2.3 (s, 3H), 3.8 (s,
3H), 3.6 (m 1F\U09m0&l(br S, 7.35 (d b ', 7.4 (br s, 1IITF1‘IGB9&!5|2Q-‘d

i;DA, (E|\3/|+|A‘f|) E g?r] ! S{q gﬁ\%:(ﬁ ll§t}]1?l§)oxycal%onyl- -(3-methox -&m%yl%y?a%%% lsl-gl[tgjve ESP)
N- i sobut oxycar S8 Istiphornidd011 E)asagnm, lHNMR(da-DMSO)
bt hg tmtor| OB WhSROVAIbE Efn o AEDA6 G h SO A B ( JENGE
starting materi .

2- |

Fol Lows. 7" (7 @R ”ngﬁ'y"?ﬁ 55‘%@#3@%&"’? B D Rt Bse: a1

11 part (i |) b@M+H)Ei ng twice the proportionate amount of 4-am nophenyl
boronic acid as starting material, there was thus obtaihed (in 50% yield)
2- (4- am nophenyl ) - N- (i sobut oxy.car bonyl ) - N- (3- met hoxy- 5-

met hyl pyrazi n- ZEximyglgR§ di ne- 3- sul phonami de as a solid; [err]H NWR

T T et il
2- (4- ;nm nophemmoxytar bony ) - N- Wﬂh‘y '2-(4-

V\rr/g% Q/I %r?ﬂz; n- 2methigycark tmmmmh mmiied){Ma(G;&anPBQ&‘,Bﬂ) , 4@,

cyanotri hydri \é\%é?gl’ qglsf‘bf‘ﬁ%gwagﬂ&?@nﬁ?l H‘@Cm%d?@ %&§§d(:daﬁ$9 5‘95

anbi ent terrpera(ua,rm)iﬁﬁss]dﬁedtﬂn{@-vefhs musomsmﬁﬁst(mmﬁeuﬂﬁ@fmmn enyl
hydrochloric acid (10 nl) and extracted with ethyl acetate The

aqueous | ayer viré-msthpxycagponyiphepylpyriding-3-spiphanais: (s oé-rﬁds(s’

re-extracted w gih faghyh C
wer e conbi ned, (&.ﬂ%ﬁ%?ﬂﬁ%%ﬁﬁ??ﬁdﬁé?}ﬁiﬁ@ %"I.\%gas (3, .§4§ %:q{g g?g(g?’l a
was renoved by seessspeciuinveaBIPY Al-a4 Nsﬂﬁmdf/abtamdusmm anplogousiresetiure taithaton
with 38 50% TR 1o -G oSy By B i

PCT/ GB96/ 01295 colum to give

N-i sobut oxycar banyl - N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl)-2-[4-
(i sopropyl am nt%@épyrl di ne- 3- sul phonam de (0.11 g) as a gum J[err]H

(NS/R (2% er 2] OD?/SO) 2 0. 65 h unSéﬁahyﬁn&oaﬁxﬂnmﬁUkMﬂmﬁoﬂﬂMl&ﬁumﬁn@ﬂﬁwa&'ﬁhdcﬁ 8
) ) S )
over 10 minutes to a soluuon of 2-{4-(2,3-epoxy-2-methylpropyl)phenyl}-N-

_ (isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (1.8 g) in
anhydrous THF at 0°C. After 30 minutes the reaction mixture was poured into saturated
aqueous ammonium chioride solution (50 ml) and was extracted with ethyl acetate (4 x 50
ml). The extracts were washed with brine and dried (MgSO,). Volatile material was removed
by evaporation and the residue was purified by gradient elution with 0-80% ethyl
acetate/hexane through a silica gel Mega Bond Elut column to give 2-[4-(2-hydroxy-2-
methylpropyl)phenyl]-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide
(0.115 g) as a foam; 'H NMR (CDCls+ CD;COOD): 1.3 (s, 6H), 2.3 (s, 3H), 2.8 (s, 2H), 3.8
(s, 3H), 7.2-7.3 (m, 5H), 7.55 (dd, 1H), 8.7 (dd, 1H), 8.85 (dd, 1H); mass spectrum (+ve
ESP): 420 (M+H)*.



(d, 2H), 7.35 (d, 2H), 7.6 (m 1H), 8.2 (s, 1H, 8.8 (m 2H); nmass spectrum
(+ve ESP): 514 (MtH)[err]. Exanpl e 25 Usi ng an anal ogous
procedure to that described in Exanple 5, there was thus obtained (in 29%
yi el d) N-(5-chloro-3-nmethoxypyrazin-2-yl)-2-(4-

met hoxycar bonyl phenyl ) pyri di ne- 3- sul phonam de; [err]H NVR (CDCl[err]): 3.8
(s, 3H, 4.0 (swodRees6. 7 (br s, 1H), 7.4 (d,532|—|), 7.55 (s, 1»dT/GBI6BT296dd,
1H, 8.1 (d, 2H), 8.7 (dd, 1H), 8.65 (dd, 1H); nmass spectrum (+ve FAB,

DVBQ NBA) : 435 ( MtH) [ er Fie stasting mategial 2-{4(2.3-eppxy-ZmeehylnropyD)- phenyl]-N-

2- (4- met hoxycar e I aT-PRCTY . I\ ifid wiVEO) :
3.8 (s, 3H), 7.2@‘%?&&2%3,3@5%%53& g‘ﬁ% % iﬁég%rﬁ' Zlmﬁ,""ﬂgh. lSEM{D“ dﬁ' Qéﬁ,aa 8. 25
(d, 2H), 8.45 (obtaingdpsfollows (dd, | H); nass spectrum (+ve ESP): 414
(MtH)[err]; itself obtained using an anal ogous procedure to that described
in Exanple 5, part (ii) but using 4-(rnethoxycarbonyl)phenyl boronic acid.

Exanpl e 26 ()  Using anl dalogoisirdcabire to thardescrited i EXatipld] Npar(h), but kibing 1-
o o T by Ayt e PeRien (obmined s Slbed i s Besict, 1962
(1 sobut oxycar bogxg! - ﬂiﬁﬁ)ﬁa&m tg@ﬂ&y ol o | 'h&%gh&%mmﬁg
de (1.8 g) in an 'y?rzous ‘w—ﬂﬁ:‘tat 0C. ﬁter 30é1§1ﬁ%%?§i§“{7gg‘yﬁy§ction m xt ure
was poured i nt o siligs gelsgeBordEloteoiummtien: was this ohtainksd (pI2A% yield) ¢-42-methylprop:2-

brine and. dr i ed TRYSEDAope adh f 4o 'FENEIR i P . 3003 45 S Al
and the resi due 7v#3qd2H), 818, 2O ispsttrudl (We EBP)W TSIMMHFO % et hy|

acet at e/ hexane through a silica gel Mega Bond Elut colum to give
2-[[4-(2- hydroxy-2-

ot hyl | ) phegy! : s o kHad 25 \ Chdperi nd

or (0 155°8)  AR"SY kg ai SRloB rocelple il A3eRa s Madkipid | Loy piRag A

3H), 2.8 (s, 2Hmetlylgop-2-enghphenylboronic scidsthers wpas thips aiBaipetti (in 6846 yidd)7N¢ dd,

1H), 885 (dd o SSeaRo S Melsblf. soiisipiastn sV G detyiprop 2= VO

gc[Ti1 G(Bgag 01295 enyl)phenyl]lpyﬁdinaiﬁ-eulph(hﬁmid&dmmm(mg)z 0.7 (4, 6H), 1.7 (s, 3H), 1.75 (m,

-[4-(2, 3-epoxy-2- ngt 0 - z

(i Sobut oxycarborEdy 2 Gaithes it s 280 3R 4 2B A0 5,3 4188, 280725 & 280 T 6Han

de was obtai nedmps7.6 od, 268519 (s, 1H), 8.85 (dd, 1H), 8.95 (dd, 1H); mass spectrum (+ve ESP): 511
(M+H)".

@iii) 3-Chloroperoxybenzoic acid (50%, 2.4 g) was added over 5 minutes to a solution of
N-(isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-2-yl)-2-[4-(2-methylprop-2-
enyl)phenyljpyridine-3-sulphonamide (1.8 g) in dichloromethane (75 ml) at 0°C. The
reaction mixture was allowed to warm to ambient temperature and stirred 2 further 1 hour.
The mixture was washed with saturated aqueous sodium hydrogen carbonate solution (20
mi), water and saturated sodium chloride solution then dried (MgSQ.). Volatile material was
removed by evaporation and the residue was purified by suction flash chromatography
followed by gradient elution with 0-40% ethyl acetate/hexane through a silica gel Mega Bond
Elut column to give 2-[4-(2,3-epoxy-2-methylpropyl)phenyl}-N-(isobutoxycarbonyl)-
N-(3-methoxy-5-methylpyrazin-2-yDpyridine-3-sulphonamide (0.16 g) as a solid, "H NMR
(CDCls): 0.65 (d, 6H), 1.3 (s, 3H), 1.7 (m, 1H), 2.5 (s, 3H), 2.65 (dd, 2H), 2.9 (q, 2H), 3.85
(, 2H), 4.0 (s, 3H), 7.3 (d, 2H), 7.5 (dd, 1H), 7.6 (d, 2H), 7.95 (s, 1H), 8.85 (dd, 1H), 8.95
(dd, 1H); mass spectrum (+ve ESP): 527 (M+H)".



(i). Using an anal ogous procedure to that described in Exanple 11 part
(i), but using 1- brono-4-(2-nethyl prop-2-enyl)benzene (obtained as

descri bed in Chemische Berichte, 1962, 95, 1921) and with purification by
gradient elution with 0-70% et hyl acetate/ hexane through a silica gel ega
Bond Elut colum, there was thus obtained (in 32%yield) 4-(2-nethylprop-2-
enyl ) phenyl bor wo ssestd as a solid, [err]H NMR (CDCI[err]): BcTcpeso1sd) ,
3.4 (s, 2H), 4.8 (d, 2H), 7.35 (d, 2H), 8.15 (d, 2H); nmass spectrum (-ve

ESP): 175 (MH). (ii1) Using an anal ogous procedure to that described in

Exanmpl e 11 part g(Ll t using 4-(2- nethyl prop-2-enyl)phenyl boroni c aci d,
there was thus (in 61%vyield) N

(i sobut oxycar bonyl ) - N- (Usimgnemalpgousppedehinp yo that desc@ibed jn Bxample R buestdnmgfiram - 2

-1 7e?3s/l )gtlji)enyl]%( ﬁﬂlne 3 sulf)go_(?am de %er r%‘gle\/R W@@e@ heg;}}py‘-:ﬂin@g

3H), 4.8 (d, 2H§ul ongﬁldeciherghﬂasthﬁs Bbthileld (m%nyd)@-(ﬂmeﬁHky—SZn&h | yraiiﬂ)-z-
8.85 (dd, 1H), 5 (d mass, spectrum (+ve ESP): 511 (M- I g:]gm@{p,
BiS da

(iii) -3-chl orOpx})éx@rm maaé)mémrmmw@mma 83 e mi
| ut f
SN?( :Jsijglrjlt gxycar go’nﬁl)‘!'hl?g‘tr?g% ﬁ'@%%%ﬁ&ﬁ 3%4 ?’) 21 2‘3'( 2- et hyl prop

-2- enyl)phenyl ] pyridi ne 3-sul phonam de (1.8 g) in dichl ororret hane (75 m)

at 0C. The reaction m e.Was aII d,to war,mt rature and
stirred a further 1 hou SE’WF@ igobuto §'ﬁ’é’ﬂy 'ﬁb a&%

sodi um hydr ogeny n&:@mfpxﬁgmﬁynﬂmem hoAamide)Bis u4m¢5°eawwamcbdsmmw meld

chl oride solution then

q{tgrr Vol atlle mat erial._was renpved by
evapor ati on andU$ipgan gnglogos N%E‘E inExampls 1, part (i), bytstarting omd-
fol | owed by gra%gﬁg, dh 0-40% et hyl acetate/hexane through a
silica gel Mega Bo | ut coI um1 to give

2-[4- (2, 3- epoxy- 2- net hyl propyl ) phenyl ] - N- (i sobut oxycar bonyl ) -

N ( 3- et hoxy-SMrazi n-2-yl ) pyri di ne- 3- sul phonanm de (0.16 g) as a
solid, [err]H 1[err]): 0.65 (d, 6H), 1.3 (s, 3H), 1.7 (m 1H) 2.5

o) "7 5 (dd, 1ty 78 ?ﬁ’f‘g%‘“““‘? N AN N T NI
1H); mass spect %ﬁ“@%‘ﬂ WW&)% -@rhromomethylphenyl)N-(isibutonysasbonyl)- H-(S-

-54- %ﬁﬁ( adde%? an
anal ogous procedure o t hat”"descr ?ég%l n Exahpl e ?e(stﬁ?tmgs)t arting c?%?n
N- (i sobut oxycar pdxpre)wasstigedfor A bayrs SVMWWWAWW@MbY&meﬂW) '

pridi ne_ 3- ammonium chloride solution (10 ml) was added to the residue. The mixture was extracted
with ethyl acetate (3 x 20 ml) and the extracts were dried (MgSO,). Volatile material was
removed by evaporation and the residue was punﬁed by flash chromatography, eluting with
ethyl acetate/hexane (13:7 v/v), to give 2-(4-methoxymethylphenyl)-N-(3-methoxy-S-
methylpyrazin-2-yhpyridine-3-sulphonamide (170 mg), m.p. 129-130°C (after trituration
with ether); microanalysis found: C, 56.9; H, 4.9; N, 13.9%; CioH20N4O4S requires: C, 57.0;
H, 5.0; N, 14.0%. '

The starting material 2~(4-bromomethylphenyl)-N-(isobutoxycarbonyl)-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:

N-Bromosuccinimide (2.99 g) and azobisisobutyronitrile (275 mg) were added to
a solution of N-(isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-2-y1)-2-(4-
methylphenyl)pyridine-3-sulphonamide (7.9 g) in carbon tetrachloride (150 ml) and the
mixture was heated under reflux for 4 hours. Insoluble material was removed by filtration



sul phonanm de, there was thus obtained (in 35%yield)
N- ( 3- met hoxy- 5- et hyl pyr azi n- 2-
yl)-2-(4- et hyl phenyl) pyri di ne- 3-sul phonam de, mp. 184-185[err]C;
m croanal ysis found: C, 58.0; H 4.9; N 14.9% (err]Herr]Nerr]Jerr]S
requires: C 58.4; H 4.9; N 15 1% The starting materi al
N- (i sobut oxycamumssoessiN- ( 3- met hoxy- 5- net hyl pyt-azi n- 2- PCT/GBY6/01295

yl)-2-(4- et hyl ri di ne- 3- sul phonam de, 143- 145C, S ai ned
in 72%vyield Mé@é PS5 B8 SHRROBOE, TH 45416 35 PRI B §w§>

part (iii), butsbaiy Ad&%idnmoﬂwa%sﬁaamw&mnan&%mmﬁmamw8
Ql-free SOdI um hydrlde (240 ng) was added to nethanol (20 m) vmth

stirring. LﬂQle)thh?l!\l drigd @VigSO,) and the solvent was removed by

2-(4-br ormrret hy &ﬁég%ﬁ aéeﬁﬁefh?

met hoxy 5- et hy ra2| n pyrlagl ne- %ﬁj};m e %(37‘”"'80@3&%%‘532'
the mxture vvael-lsrbmomelﬁylbhenya-mwhntoxyhi’bnnyl)-ﬂ-@smahmadémﬂlylpymnéhylby
evaporation and_satur chl lution (10 mM) was added to
t he residue. Wﬁ%%%%@%%gg} %ﬂﬁsgﬁhyl acetate (3 x 20 m) and
the extracts were dried (MgSJ err]). Volatile material was renoved by

evaporation and_the residue was purified by flash chromatography, eluting
with ethyl accEsample29ane (13:7 v/v), to give

2- (4- et hoxynmet hyl phenyg, Fh;%km ﬁaﬁgg 3%&”5“

met hyl pyrazi n-2-yl ) pyri -su p‘% nam de ('ﬂld >bedex ﬂ%zsiglbt[uglrng] C

(after tr|turatisqﬁopmlissehbmzmpwwasmsmbtamd(mBB%rﬁeldrz-(@G 9; H 4.9; N,

The st art|ng mapioppRpirghet b she el msinolmrsiding: ) n (3
e starting natseP -

][felt |h0Xy S5- et hy{nﬂﬂiﬁﬁhﬂdﬁ_ ) MM@GHQ«%RI (DMS@-G})dFZ‘C%%H) b3 24 RCUHY 3.65-3.75
ol | ows: Br onosucci ni m de

azobi si sobut yr ot ¥y 3.83 (57 8HfhS (se2B), AFTH éné) SHY, '26@95 1H) 84S (dd, 1H), 8.8 (dd,

I\I—(lsobutoxycarpﬁgyl) N- (13- met hoxy- 5- net hyl pyrazin-2-yl)-2-(4-

net hyl phenyl ) pyridi ne- 3- sul phonam de (7.9 g) in carbon tetrachloride (150

m) and the m xture was heated under reflux for 4 hours. Insoluble.

mat eri al was regpve filtration WD 96/ 40681 -
55 - w PCT/ GB96/ 01295 and the fitrate was

concentrated by evapor aA sélition6FN-(ieStuttxfcarSuny !)-Qctkl&ﬂﬁi chrbonyBhénst)-Nqet at e

(200 mM) and the solution was washed wth water (100 ) and saturated

sodi um chl ori d emetl10xy—5-methylpyrazm-2-yl)pyndme—3-sulphonarmde (830 mg) and sodium methoxide
(433 mg) in methanol (25 ml) was heated under refiux for 1 hour. Volatile material was
removed by evaporation and saturated ammonium chloride solution (20 ml) was added
to the residue, The mixture was extracted with ethyl acetate (2 x 20 ml) and the extracts
were washed with water (2 x 15 ml) and dried (MgSO4). The solvent was removed by
evaporation and the residue was purified by flash chromatography, eluting with 25-50%
ethyl acetate/hexane, to give 2-(4~methoxycarbonylphenyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide (190 mg), m.p. 144-146°C; microanalysis
found: C, 55.2; H, 4.3; N, 13.3%; CasH»B1N,O,S requires: C, 55.1; H, 4.4; N, 13.5%.

The starting material N-(isobutoxycarbonyl)-2-(4-methoxycarbonylphenyl)-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:

(i) A solution of 4—q:arboxyphenyibomnic acid (25 g) and concentrated sulphuric acid
(1ml) in methanol (250 ml) was heated under reflux for 36 hours. Volatile material was
removed by evaporation and the residue was dissolved in ethyl acetate (200 ml). Water (100



solution (100 m). The solution was dried (MygSO err]) and the sol vent was
renoved by evaporation. The residue was triturated with et hyl

acet at e/ hexane (3:7 v/v, 80 m) to give 2-

(4- brononet hyl phenyl ) - N- (i sobut oxycar bonyl ) - N- ( 3- net hoxy- 5- met hyl pyr azi n- 2-
yl)- pyridine-3-sul phonamde (6.5 g), mp. 125-128C. Exampl e 29 '
Usi ng an anal o¥éu9s/4068icedure to that descri bt in Exanpl e 28 pCiisBI&s1Rys

i sopropanol as sgl vent, there was thus obtained (in 39%yvyield) 2-(4-

i sopr opoxymet hy Shermixtux yasstisred for yhops,  Ehejofganic phassyas genasated and

A S oy m%“%ﬁ?@%“w%%m“%@q%mﬁm

5H), 7.6 (dd, 1sediungchlgridecsalution§50 ral).SThecrglution Wps dried (MeSMg) and tige solvent was

'rAr\efﬁlog;I gnrrgI hy %k’r azi n%g‘%%&n# "éésﬁﬁérﬁ&ﬁxw%ggﬁgﬁhn@-éidl Um

met hoxi de (43322838C. i n nethanol (25 m) was heated under reflux for 1 hour.
Vol atile material was renoved by evaporation and saturated anmoni um
chloride solution (20 m) was added to the residue. The nixture was

extracted wi th gfhyla fsioalof t&si&n?ﬁudﬂ&(ﬁﬂﬂ)h%t&ﬂﬂﬁﬁﬂﬁvasww\ﬁmmﬂfth

water (2 x 15 ) and dried SCIerr:l) The sol vent was renoved

evapor at i on and2-chlera-Ndsebutoxyeachopyl-N{(3-methoyy-5imethylpymziny Diyridise 3: 8“@‘9!@@

\gl EZ rzrgt ﬁgf@car@dﬂ?ﬁ oﬁ?&ﬁéﬁﬁg@mn&goggi a5 gand.

met hyl pyrazi n- 2teyraBig(sriphel Mﬁﬁnﬂ)nﬂiwamtﬂdel Qtﬁﬂm@m(mﬂmllémthéﬁﬁmw}vﬁs

Qo) b mﬁ%@ e cp A e Arp i 18 hopgs. iy acepaty (150 ml) was,agded and the

The starting nmaéghti@phase was separated. The solution was washed with 2M sodium hydroxide solution
N- (i sobut oxycar bonyl - 2- (4- met hoxycar bony! hen‘)é ;nN-(S-

met hoxy- 5- met hy(189 WI(W)@P%M“@ Yiclatile matsrialavas semered by

I:glnl:g\rllvtsrat ed(!sfj?vaﬁﬁi?;éc aC| 'r’ﬁy 1N ne ano?ﬁh?%%fﬁbglé l)wogla@ger

reflux for 36 hﬁsubamxyﬁattmhylbe{mmwhmﬂphmgm_{ﬁ&mwom thylpymainadagl)-t he

d di t hyl t at Wt 100 O
5o B gt 5 (G T
PCT/ GB96/ 01295
Examples 31-32

By an analogous procedure to that described in Example 5 but using the
appropriate aminoheterocycle of formula VII the following compouﬁds were obtained in
yields of 23-27%:-

(Example 31):
N-(5-bromo-3-methoxypyrazin-2-yl)-2-(4-isobutylphenyl)pyridine-3-sulphonamide;
microanalysis found: C, 50.0; H, 4.4; N, 11.5%; CyoHaBtN4O:S requires: C, 50.3; H, 44; N,
11.7%; "H NMR (CDCls): 0.95 (d, 6H), 1.9 (m, 1H), 2.5 (d, 2H), 3.8 (s, 3H), 6.65 (br s,
1H), 7.2 (4, 2H), 7.3 (4, 2H), 7.5 (dd, 1H), 7.6 (s, 1H), 8.6 (dd, 1H), 8.8 (dd, 1H); starting
from 2—am1no-5-bromo-3—methoxypyrazme (obtained as described in Gazz. Chem. Ital. 1960,
90, 1807).

(Example 32):
N-(2-chloro-4-methoxypyrimidin-5-yl)-2-(4-isobutylphenyl)pyridine-3-sulphonamide;
'H NMR (CDCl): 0.95 (d, 6H), 1.9 (m, 1H), 2.5 (d, 2H), 3.8 (s, 3H), 6.15 (s, 1H), 7.25 (d,



m ) was added and the m xture was stirred for 1 hour. The organi c phase was
separated and washed with saturated sodi um bi carbonate solution (50 m),
water (100 m) and saturated sodium chloride solution (50 m). The solution
was . dried (MgSO err]) and the solvent was renoved by evaporation to give

4- met hoxycar bonyl phenyl boronic acid (27.7 g),..mp. 227- 229[err]C. (i) A
sol ution of powwssrsoesaf| uoride (7.0 g) in WaPbF (150 m) vvasmmasmma

sol ution of

2-chl or o- N i sob@%ﬁﬁ&?ﬁ@n%ﬁ-%@»% #8593 ) SR P eppst specymmffre B P 433

ul phonam de (8. gvg ?] %he 02V RPS AN haRY: aﬁéqtsé&‘oﬁmaéd@rmows
tetrakis(tri phenyl p OSphI e)palladiunm(0) (1.0 g) in toluene (150 m) and

the m xture was heated under reflux under argon for 18 hours. Ethyl acet ate
(150 mM) was added: and &n%g‘lg#s

washed.wi th 2M sodi um hygﬁ%m S’ZW% 'on %@%Bﬁﬁ ‘; @ﬁmﬁxz m%l

t hen dried (Ngsgmmm.\gm_at(mmnuesa 8| 343346) mm/smmio;a oﬁs:ﬂi\mnbmondand
the residue was trit te ace] exane 3, v/v i ve
(i'sobut oxycar bormsttroel am et lgB5 &Y endirebrnd 23 S0 s ettt et l%ww
n-2-yl)- pyridi %MWW&MWWMW&I ¥ oh lafid a smAHURRhE

31-32 By an anal ogous procedure to that escribed 1 n Exanpl e 5

but using the mmeﬂammmmemmmcemmma@demm«;m

ﬁ?gogpgfmmgrﬁe?ﬁWﬁbz %}“ﬁﬁa‘i %38 y% pﬂeﬁ%@rﬁﬁne- =P B

de; m croanal yails'HNlMﬂg-DMsm). 392I(b 3H)4525\(s ZH), 392 (s, 1H); mass spectrum (+ve CI):
C[err]H[err]BrNElg {1% grr]Srequires: C 50.3; H 4.4, N 11.7% [err]H

NVR (CDCl[err]): ‘5) q'rzd 6H) 1.9 (m 1H), 2.5 (d, 2H), 3.8 (s, 3H), 6.65
(br s, 1H, 7.2 (d, 2H), 7.3 (d, 2H), 7.5 (dd, 1H), 7.6 (s, 1H), 8.6 (dd,

1H), 8. 8 (dd, 152 ; starting from 2-am no-5-brono- 3-net hoxypyrazi ne
(obt ai ned as de in Gazz. Chem Ital. 1960, 90, 1807). ( Exanpl e
32):

N- (2-chl or o- 4- et hoxypyr| m 8"‘8“?’%5’595‘“6%’““%%‘8“6?)#%%%?’5’5%?%? neqeggygfm on
am de; [err]H bbliRiqueifcddiemrcaibondle (223 (maf), dikipthody-CB-gyridylbranex 116 hg) an?lli}(4- 3.8

(s, 30, 6 15 ( 1@1:&1)—& 835 né&bxy—S—methylpyramn—Z—yl)pyndme—B-sulphonm'mde (828 mg)ina
mixture of water (1.8 ml), ethanol (3 ml) and toluene (6 ml). The mixture was stirred and
heated under argon at 85°C for 17 hours and then allowed to cool to ambient temperature.
Water was added and the reaction mixture was washed three times with ethyl acetate. The
aqueous layer was acidified to pH 7 with 2M hydrochloric acid and extracted six times with
ethyl acetate. These extracts were combined, washed with saturated sodium chloride solution
then dried (MgSOy). Volatile material was removed by evaporation and the residue was
purified by chromatography on a silica gel Mega Bond Elut column, eluting with 0-8%
methanol/dichloromethane to give N-(3-methoxy-S-methylpyrazin-2-yl)«2-(4-{3-
pyridyliphenyl)pyridine-3-sulphonamide (123 mg) as a solid; 'H NMR (CDCl3): 2.3 (s,
3H), 3.7 (s, 3H), 7.3-7.7 (m, 7H), 7.92 (m, 1H), 8.55-8.75 (m, 2H), 8.8 (dd, 1H), 8.9 (d,
1H); mass spectrum (+ve ESP): 434 (M+H)".

The starting material 2-(4—-10dophenyl)-1\_l-(3-methoxy—5'—mcihylpyrazm-2—yl)pyndme-
3-sulphonamide was obtained as follows:

@ Using an analogous procedure to that described in Example 11, part (i), except that
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PCT/ GB96/ 01295 2H), 7.4-7.5 (m 3H), 8.1 (s, 1H), 8.5 (dd, 1), 8.85 (dd,
1H); mass spectrum (+ve ESP): 433 (MtH)[err] ; starting from

5-ami no- 2-chl or o- 4- net hoxypyrim dine, itself obtained as follows: -

A m xture of 5-am no-2, 4-dichl oropyrim di ne .32 g) (obtained as descri bed
in Chem Pharrwonssx (JAPAN), 1958, 6, 3232346) and a sol woTcBYMI299Hdi UM
met hoxi de in “nmethanol (from SOdI um (0 and rret hanol 25 %) was
heated at ref | ut-trempo-d-£trimethylsily Pﬁ‘i\"é%“s t H94all6ns

removed by evapq;ﬁg W @ed adls baﬁéﬁﬁl“ﬁ@m@astﬁ%ﬁb%n@&'éﬁ%%}r‘?d)m xture was

extracted tw ce vmt ether and the conbi ned extracts were

(MySO[ err]) and4dtimpbylsidphenylbeponie acid asp sRlidpmassispacirom (rHeESEX 189 MHX ne
(0.2 g as an oil; [err]HNWR (d[err]-DVsO: 3.92 (s, 3H), 5.25 (s, 2H),
7.72 (s, 1H); mass spectrum (+ve Cl):- 160 (MtH)[err]. Exanpl e 33
Tetraki s(tri phe@ phUsippamagatagohsptocadudty thapdescnibed isnExanple 81, part {i), except that

deoxygenat ed | uti f. .sodjum car onat
di rre%/ﬁoxy (3- pyrthﬂﬁ‘F‘?' dlh} B éaﬁztmﬂglﬂamnalandthccmdepmductwas

i odophenyl) - N- ( Wmmmlzpw lﬁce'éatéﬁsb hel] th3R> WasthilsloBORRI (6814328
ng) ina mxture of water (1.8 e ethanol (3 m) and toluene (6 m ). The
n; QE(.B

m xture was.sti ¥ielh Nyisobutpxycag PEP?*]"@'M%?’(&? hours and

reac ?LL%&L?&“@J‘%@W’?‘K‘?@@%S i s A R i ARG AR el (e

| ayer -was aci di ESEY SRR @HHY. wi t h 2M hydrochl oric acid and extracted six
times with ethyl acetate. These extracts were conbi ned, washed with
saturated sodium chl oride solution then dried (I\/gSQerr]) Vol atile

material was rel(myedx%&uamﬁﬂdd(omgwaémedaﬁamo%m{mwém 1)-»_{-(3-
chromat ography on a silica_gel ond El ut colum, el uti ‘rqu
met hanol / di chl omSthoKYrireetirylpysazins2-yl)-2-(4-trimethylsilylphenyl)pyridine-3-s phonannde Q. 58 ®in

N-(3-neth '5'%&%1!51;/ srid
pyﬁi d;rF] p(r)\)e%yl) pyri llx?rg- -;ﬁﬁhonam gﬁﬂ?ﬁp%\;r%snggd%ndﬁ tih:t e(;ﬁ:ﬁ?ﬁwﬁs.A
CDC1 2. further of N-iotlofuccintihide (S0 18g)Avas aflded andiheating @ontioned for4 hours,
€(355 ge;g]%m 2@ .8621 10s ? d 1%&’@ ectrumeé+eE§D4): 434
(MrH) [err]. eh more ngrxﬂcgdsg?c%rﬁé %g’f‘@r‘?’?l anﬁ%ea%&g continted a urther 34 Hours.
2- (4-i odopheny| Thblmiduigtias csoledarnidtiolaileRititerzal Wareytloyed/ by &liapération. The residue was

e oh3s e 1M Bopd ik i B AR o o
acetate/hexane, followed by trituration with hexane (2 x 25 ml) to give 2-(4-iodophenyl)-N-
isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide as a solid,
m.p. 156-158°C; "H NMR (CDCl): 0.7 (d, 6H), 1.7 (m, 1H), 2.5 (s, 3H), 3.8 (d, 2H), 4.0 (s,
3H), 7.4 (d, 2H), 7.5 (dd, 1H), 7.7 (d, 2H), 7.9 (s, tH), 8.8 (dd, 1H), 8.9 (dd, 1H); mass
spectrum (+ve ESP): 583 (M+H)".

(iv)  Using an analogous procedure to that described in Example 9, except that 2-(4-
iodophenyl)-N-isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-
sulphonamide was used as starting material and the crude product was purified by trituration
with ethyl acetate, there was thus obtained (in 72% yield) 2-(4-iodophenyl)-N-(3-methoxy-5-
methylpyrazin-2-yDpyridine-3-sulphonamide as a solid, m.p. 180-183°C; *H NMR (CDCl):
2.3 (s, 3H), 3.9 (s, 3H), 6.7 (br s, 1H), 7.1 (d, 2H), 7.3 (br s, 1H), 7.5 (dd, lH), 7.7 (brd,
2H), 8.7 (br d, 1H), 8.8 (d, 1H).
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PCT7 GB96/ 01295 1-brono-4(trinmethylsilyl)benzene (prepared as described in
Am Chem Soc., 1994, 116, 11723) was used as starting nmaterial, there was
thus obtained (in 58%yield) 4-trinethylsilylphenylboronic acid as a solid,
mass spectrum (-ve ESP): 193 (M H). (1) Usi ng an anal ogous procedure
to that descri ealodesixanpl e 11, part (ii), "8%tept that PCT/GB96/01295
4-trimethyl silyl phenﬁl boronic acid was used as starting material and the
crude product was puPimeteexys§-pyridsiporane wias preparebasdoliawsy|  acet at e/ i sohexane,
there was thus obtained (in 81%yield)

N- (i sobut exycar bonyl ) - N- ( 3- met hoxy- 5- net hyl pyr azi n- 2-yl ) - 2- ( 4-

tri met hyl si |yl pheny| h{Bptyl dithisn 3153 inbéfanbMdelution in hexaneliwasadded tb3pstitgd subntion

T e (g ol byring 4 BT by o R TG40 B4 e e
met hoxy- 5- et hy hiy the zédipesatitie)di®ndt éxdeeil F6OYTHRirhixtups wandlibied itk 13 afblephona

mde (1.58 g) in acetonitrile (15 m) and the ction mxture was stirred
and heated at 6YRcrare p¥sr 16hoprs gpd wagfiltered. Wé?sg@rwwkﬁd% hrs<sombined Withe

(50 ng) was add “?‘&%8 H}g@ﬁwga Hed \idi nor e
N-i odosucci nim gﬂ, (1 % %ﬂ was ded an E%%ttgl ng coﬁ??rtr%ﬁg%a further 24
hours. The mi xt dmthm-(afmh@i)b&mewglaSIaGOhdatHrNMR(@sODhm&fb)ﬂ-Z(m. 1H),

Vegn Bond B ut 48l @i tbatd(een Bl e ErBimint TR 0L LYy 152 B CT' Olca 1y

trituration with hexane (2 x 25 m) to give 2-(4-iodophenyl)- N-
i sobut oxycar bonyl - N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonam de
as a solid, mp [err]C, Terr]HNW (CDCl[err]): 0.7 (d, 6H), 1.7

1H), 2.5 , 3H), F; . éﬁf Ex?ali%: 1H),
(7.m7 (g? 2H) , (759 (ls-? 13{&?% Eﬁ@ﬁ"“f@ _gl.ﬁgt( | ’deic gl'ss pee%tbr%lﬁ% J.rveH)
ESP) L 383 ( MEDX pmm}oxy{%uyyl);mng;gmmmmmmmw {in28% yield) N-
escri ne In
 odophenyl ) - N1 SORFEMEY SRR 534 Peidulinbepyoxisine-Ssuiphavamie g2
3- sul phonam desmmﬁmmm@mw FE NMIR @MSDEd); 1221 @rmnswm.oamwms,
purified by trituration acetate,_ there vv%\s “i'-ﬁ% tal}Bed in 72%
Vield) 2-(4-ioddBheh §17>7<mey)fve1%a>\<ynsm 845 (ad, 11D, 8.7 (¢, 21) 8.8 0.

met hyl pyr azi n- 2 ggp)?»ugy jpﬁfram de as a solid, mp. 180-183C,
[err]H NMR (CDC ]) 3.9 (s, 3H), 67(brs 1H), 7.1 (d,
2H), 7.3 (br s, 1H) 75(dd 1H) 77(brd 2H), 8.7 (br d, 1H), 8.8 (d,
1H). _ The starting material dimethoxy-(4-pyridyl)borane was obtained as follows:

Anhydrous potassium carbonate (7.6 g) was added to a solution of 4-bromopyridine
hydrochloride (9.73 g) in water (50 ml). The mixture was extracted with ether (100 ml) and
dried (MgSO4). Volatile material was removed by evaporation and the residue was then
redissolved in anhydrous ether (100 ml). The resultant solution was cooled to -100°C under
argon and treated dropwise with n-butyl Jithium (31.3 ml of a 1.6M solution in hexane)
keeping the temperature below -90°C. Trimethyl borate (6.2 ml) was added and the mixture
was stirred for 16 hours whilst warming to -40°C. The resultant precipitate was collected,
washed with ether containing a few drops of ethereal hydrochloric acid and dried in vacuo to
give dimethoxy-(4-pyridyl)borane as a solid (6.2 g), mass spectrum (+ve CI): 152 (M+H)*.

Example 35
Using an analogous procedure to that described in Example 9, except that N-
isobutoxycarbony}-N-(3-methoxy-5-methylpyrazin-2-yl)-2-(4-[2-pyridyllphenyl)pyridine-3-
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PCT/ GB96/ 01295 Di met hoxy- (3-pyridyl)borane was prepared as follows:
n-Butyl lithium(31.3 mMl of a 1.6Msolution in hexane) was added to a
stirred solution of 3-bronmopyridine (4.8 m) and trinmethyl borate (6.2 m)
in dry THF (100 m).at a rate such that the tenperature did not exceed
-65[err] C. Thew@9%t40632 was al | owed to war m 19 -anbi ent t enpePaT/GBIS/ANSr 16
hours and was filtered. The solid was washed with ether, conbined with

more sol i d. obt afWiehenamidewan used as starting materialand dhetpeefogh was purified by chromasesraphy

di met hoxy- ( 3- py, bR elhg;@ 4
(s ot 73 (o e el s bindrcoling o s D) hp G LIl et
spectrum (+ve Owjs thusobtainadifin 26% yield) N-(axaethpksessmthylpymmn-z-yl)-%[bg an
anal ogous proceduc t hat Scf i in anpl e.3 Mals}

Gl et hoxy - ( 4- py P RRselprriaisect aplphonsinias 8 ofi Prrditk (B2 Com D6
(in 28%yield) (Brs,3H),57(brs, 1H), 7.2-7.6 (m, 4H), 7.7 (dd, 1H),78(d,2H),805(m,2H) 8.6-8.9

( 3- net hoxy- 5- et hy| yra2|n 2-yl)-2- (4 [ 4- yr|d | ].phenyl ) pyri di ne- 3-sul phona
mide as a sol i@ k@g [mAss §pec ‘%3 NVR (DMSO-d[err]);
2.1 (s, 3H), 3.8 (s, 3H) 73(brs 1H) 7577(m 4H), 7.7-7.9 (m
4H), 8.45 (dd, 1H), 8.7 (d, 2H 8.8 (dd, 1H); mass spectrum (+ve ESP): 434
(MeH) [err] . . The s@itingrpatenial Abisohwtoxycasbony|-NeBmstiyoxy-5-pethylpyrhdinBrydde(4-

was obt ai ned as rbonate (7.6 Q)
was added to a Qﬁ“ﬂ?@ﬁW%DWﬁSWﬁ\%&%%ﬁ%ﬁ%@%@(g, 73 g) in water
(50 M). The m xture was extracted with ether (100 m) and dried

(MgSg err]). Volatil terial r.enove porati o e re5|due
was then redi ssol ve'g"’“l'rlﬁs B@’;‘P@P??E’F‘L"&PB{{ ?r(“% w&sp@@a

was cooled to - ?C%H'ﬂig ,{,g)ajng -5.
lithium(31.3 n1 of M qutlon I n hexan % epi ng-t he errperaturg

bel ow - 90C. Tr i mmmmf%ulkuexogmylmmwsmmmmmg)m xylene{t5 ml).

wes col | ect ed,  ToRuede ef honBralh Bebres gl ot o i s @l et ™' °

hydrochl oric acéabl wmmntwinpeﬁmamei Was gidePand theeinbxeuty wadlexitatted With ethypne

Coi g an anl ogtia The GwabE Byes Fisin combitod wHed MRS baiun SO splion .

:03 mlt géyg ar bonigen SkédMBSCIS Vol ilE BlafyibWaséinbved by levapbrdtitn hrid Y Fesfdut Wadey! )
purified by chromatography on a silica gel Mega Bond Elut column, eluting with 0-65% ethyl
acetate/hexane to give N-isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-2-y1)-2-(4-(2-
pyridy)phenyl)pyridine-3-sulphonamide (135 mg) as a foam; "H NMR (CDCl,): 0.7 (d, 6H),
1.7 (m, 1H), 2.5 (s, 3H), 3.8 (d, 2H), 4.0 (s, 3H), 7.5 (dd, 2H), 7.6-7.8 (m, 4H), 7.9 (s, 1H),
8.1 (dd, 2H), 8.7 (dd, 1H), 8.9 (dd, 1H), 9.0 (dd, 1H); mass spectrum (+ve ESP): 534
(M+H)",

Example 36

Hydrazine hydrate (1.2 ml) was added to a solution of N-(isobutoxycarbonyl)-2-
(4-methoxycarbonylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide
(1.54 g) in methanol (15 ml) and the mixture was heated and stirred under reflux for 24 hours
then cooled. The solid was collected and dried under reduced pressure to give the free
sulphonamido-acylhyﬂmzide (0.857 g); '"H NMR (ds-DMSO): 2.2 (s, 3H), 3.7 (s, 3H), 6.7 (br
s, 2H), 7.3 (s, 1H), 7.5 (m, 3H), 7.8 (d, 2H), 8.4 (d, 1H), 8.75 (dd, 1H), 9.8 (brs, 1H). A
solution of this acylhydrazide (207 mg) in triethylorthoformate (5 ml) was heated under reflux
for 17 hours then cooled. The resultant solid was collected and purified by chromatography
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PCT? GB96/ 01295 sul phonarﬁ de was used as starting material and the
product was purified by chromatography on a silica gel Mega Bond El ut
colum, eluting with 0-10% net hanol / di chl or omet hane, there was t hus

obt ai ned (in 76%yield) N (3-nethoxy-5-nethy Q;'g'yrazm 2-yl)-2-(4-]2-

pyri dyl ] phenyl woygsiatdsne- 3- sul phonam de as a [ err] H NMRct/GSédrdiessr | ) :
2.3 (br s, 3H), 3.6 (br s,:3H), 6.7 (br s, 1H), 7.2-7.6 (m 4H, 7.7
(dd, 1H), 7.8 (qnaﬁht;qgeBNE@ ﬁond thqoltamsekmeg with 0(16% quogdlshl()medlanem)

t { I
N Sobot oxyear HHNE Ny mhesnyS s e b2 24103 4-cymaktt 5 ibleb iy PR 5.2
[th pyrk! dzllt] phﬁw?m?mm9mﬁsmd mmwm( SOLd): mads, 3E-D13&Y§3H),74(brs,
etraki s(triphen 0 a
deoxygenat edIo ﬁ%gisﬂfg nﬁ‘bp@(ﬁ'y?ﬁg]ﬁoedﬁ ﬁﬁt@é‘?‘ﬁﬁﬁ?%g Hﬁf“&’ﬁﬁ“‘m
N- but - 5-
me!t ﬁ;l By(r)gfﬁr b@;h!)hsiz")(df | odigg?lgnyl ) pyri di ne- 3- sul phonam de(465 ng) in

xylene-(15 m). The m xture was stirred and heated under argon at
125[err]C for %ﬂéﬁzand then allowed to cool to anmbient tenperature.
Wat er was adde m Xture was extracted with ethyl acetate. The

organic |ayers were coniﬂtqddithiMfshéﬁmI\nfhl.éMsohmbnmpmitthebrwashﬁdudltdasurred
ol ution then dri ri.Aal r €npv
Zvagolrat i on andsolytion I g%‘f@g‘l’\ég &?{%) nig) ip h%@;ﬁi %%ﬁ&}?ﬂﬁ/’ i “?FI i ca

| Me Bond nﬁﬂlqu&,bo H‘dﬂ?% hﬂrrazin- ¥
g?ve N??sogﬂt oxycar bonyl - OHQG-IB met hyl py?a2| n- 22_%/1{9?{1&?1?—8@(
pyri dyl ) phenyl) 14inw)maTIiF m&maﬁﬂ%mqséunﬁg)waagﬂwmam@ppmlmwm

(s 3ty 175 (oRoippshoedingy duidfspilin ofcotecobpd o inttig s ypre o,

(dd, 1H), 8.9 (i) andater€0.Drf¥ihd hidspd umdzs eflsp fartirhonr. (The eodiGPiolutiR 4vas treated

Ldten to n sol uPIHBFRBRESHitEabonsye spigiam o pHES el lticiol k' dinds Vi iyl S

(4- met hoxycar boﬂﬁéiﬂ]ﬂﬂ&bbgaﬁicéﬁummmmwraﬂdkdhﬁw&h&di&tﬁbﬂbﬁ&s%hﬁiéhp

honan de 4 g).in nethanol (15 m) and the m xture was heated and

stirred under r@FPG%“?@f‘SsQ!) hgﬁlﬁglema‘ef{ahw EEeved Py eyaRoration;agd the sesidye Wag ¢

Sl phonam do- ach Ry A< PRaaRgHpRy bl BE gl Nk BB Bju olyun lung wih 043% ety

3H), 3.7 (s, 3Hacetaie/Hexahs to give E—@-m#hoﬂ-sam@ﬂwlmzm-z-ﬂ)- -[Bedpthylisexazal-5-

g?i/l hgdfaglddel( wﬁpﬁﬂf-ﬁ*%gmﬁ%%m} ¥ a(%’ﬁ% )‘W’\g@ OUPG42 b Bk 22
reflux  for (s73HRQU3(st 310038838, 6.7k 1EBSTA (ne! LEHOY.SH. T, 40)) 7.8 ¢, QH) 85
purified by chropal Q0T AN, 1H); mass spectrum (+ve ESP): 438 (M+H)".

Example 38 _

Sodium hydride (60% dispersion in oil; 132 mg) was washed with hexane and
suspended in dry THF (5 ml). 4A Molecular sieves (250 mg) were added, followed by
acetamide oxime hydrochloride (133 mg) and the mixture was stirred and heated at 60°C for
1 hour. A solution of 2-(4—methoxycatbony1phenyl)-LI-(3-methoxy—S—methylpyrazin-?.—
yD)pyridine~3-sulphonamide (414 mg) in dry THF (2 ml) was added and heating was
continued for a further 2 hours. The resultant mixture was cooled, filtered and concentrated
by evaporation. The residue was treated with water and extracted three times with ethyl
acetate. The organic extracts were washed with water and saturated sodium chloride solution
and then dried (MgSOs). Volatile material was removed by evaporation and the residue was
purified by chromatography on a silica gel Mega Bond Elut column, eluting with 0-35% ethyl
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on a silica gel Mega Bond Elut colum, eluting with 0-10%

met hanol / di chl or onet hane to give

N- ( 3- met hoxy-5- et hyl pyrazi n-2-yl)-2-(4-[1, 3, 4-oxadi azol - 2-yl | phenyl ) pyri di
ne- 3- sul phonam de (39 ng) as a solid; [err]H NVR (DVMsO-d[err]): 2.2 (br s,

3H), 3.8 (s, 3vm9sllostl(br S, 7.6-7.8 (MF"3H), 8.0 (m Zﬂmcmﬂml@ad,
1H), 8.9 (dd, 1H), st msSs spectrum (+ve ESP)
Exanpl e 37 acetate/h emﬁﬂsgwy “(Brmethomy-3-methylpyragin-2zyl)- zﬂﬂn[%-m lﬁw’M n

pent ane) was ag%g%ﬁﬁu b a.t.ugp ‘ﬁﬁgl%lg%‘g)%hﬁdg%m(my

THF (5 m) at
2-( 4E met hz)xycarZa"b(’oyIS.p'ﬂBn?-IS)(S. RHD.B.8rést hﬂkﬁ-ﬂbmtlhl).l DY (basi HDR7:9+7%. D(m.i D& 2 $ors u

wbr mop. over 17 AETEY Geilint Sefid K el SR TS RIMANCS) L11Cn of

concentrated sul phuric acid (0.6 g) in THF (2.8 n1) and water (0.7 m) and
heat ed under rjil ux fgé 1 hour. The cooled solution was treated wth
sat urated sodi ate sol ution to pH 5 then extracted three times with

ethyl acetate. The orgaiktiredfRI(ACY: MétHo:§a4-ur at ed
sodi um chl ori de solution then dri ed err ). VoI a e mat eriral was
renoved by . evammmmee%ﬂdﬂ@ S)Fhlé’dowmwﬁmcb@ﬂwm a

t5|o| Igf\allegﬁll-(S mtﬁ%@wpyrazr n- é %}mf‘?’ﬁ'g %ﬁ{ gtgggz [‘e&fuﬁ%}iﬁ”e

yl ] phenyl) pyri dtirringFors18 hdwthmcteled&idﬁmmghaﬁﬁmmdasqmm}mteﬂ\hﬁevapomnon

O Cor o 5 and pited 5y chrontgiersbby gn 8 205 Siia 43 Moss Bl Bty okl Stofing iy By
nass spectrum (swmeﬁ%umdﬁﬁmﬁéﬁdﬁb&@ %mm&marmha:&%kh dmxymdmeu%cgjlablm

hydride (60% di sperS| on_in oil was washed w exane an

suspended in dr9"“FI—1H1’@1!:",“&'ﬁc}:"cl ﬁ?%/Eﬁoégglf%ﬁ(sﬁmdé@@%@Hhﬂ}z(héﬁémdﬂéddd 2H),

followed by acg Vainog bl

stirred and heat ed agﬁeg?jé?%]@ gh}f&?’i ﬁﬁ 4@%&)?@2 f%ggs Mﬁlﬁ@ﬂﬁg

2- (4- met hoxycar(Mwmf p’nmmﬁr}oﬁﬂiﬁymynmﬂuﬁ{mghyidpﬁethylom&ermate (20 ml) was

e cont 1 nued 5P 8 e ahdes ol o T el et ool Foe BBl e ROy
was continue

filtered and cmﬁwﬁﬂ@mdwlmmﬁatﬁawcﬁhmﬁ@apﬂyanmcégamgdmmut
wat er and extracted three tines with ethyl ~acetate. The Qrganic extracts

were washed wi t9olwRs MU‘@ 30ty WMWW“B@%Y&Hﬂ etho¥y-S-hen

dried (MySQ er rhithy at.r RS ,zat.ommroﬁ amrﬁm%&naﬂﬁaé 85
residue was purifie chronato% on a srllca gel nd Elu
col um, el uti ngnﬂhﬂShSQHQMdﬂﬂ‘;lBO HNMR(CDCls) 2.3 (s, 31‘1).37(8,31'1),67('9” 1H;

exch. with CD;COOD), 7.4 (br s, 1H), 7.45-7.7 (m, 3H), 8.2 (br d, 2H), 8.7 (br d, 1H), 8.8
(m, 2H); mass spectrum (+ve ESP): 425 (M+H)". !

The starting material 2-(4-cyanophenyl)-N-isobutoxycarbonyl-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:

A stirred mixture of 1,1'-bis(diphenylphosphino)ferrocene (0.532 g) and palladium (II)
acetate (0.162 g) in deoxygenated toluene (95 ml) was heated at 50°C under argon for 30
minutes then cooled to ambient temperature. 2-Chloro-N-(isobutoxycarbonyl)-N-(3-methoxy-
S-methylpyrazin-2-yDpyridine-3-sulphonamide (10 g), 4-cyanophenylboronic acid (8.47 g),
potassium fluoride (8.37 g) and water (95 ml) were added and the resultant mixture was
stirred and heated under reflux for 8 hours then cooled. Water (100 ml) was added and the
mixture was extracted with ethyl acetate (100 ml) then filtered through diatomaceous earth.
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acef at e/ hexane to give

N- ( 3- net hoxy- 5- net hyl pyrazi n-2-yl)-2-(4-[3-nmet hyl-1, 2, 4-

oxadi azol - 5-yl ] phenyl ) pyri di ne- 3- sul phonam de (115 ng) as a solid;-[err]H
NMR (CDCl[err]): 2.3 (br s, 3H), 2.5 (s, 3H) 8 (s, 3H, 6.7 (br s, 1H),
7.4 (br s, I'H wooshogsr/ (m 3H), 8.2 (br d;- @H) 8.7 (br d, M/Gmaeﬁd

1H); mass spectrum (+ve ESP): 439 (M [err] Exanpl e 39

m xture of 2- (Mwhwwwm@m mwwiﬂs’slmm‘) The

et hyl pyr azi n- quﬁe EPQ_E unx%@us rhg fa2M
hydr ochl ori de ( ?’5 rous potassium cz%})%lo% %L o .

et hanol (40 m )sohtm}mdwwrwlﬂlhrﬂ)ﬂ!dﬂmmmchmdm@dedmobbUpbhbmﬂ
led and filt d. Th fIt trated

puri fi6d by chrBRaAvERYeR T vaRedio sl e e&é%@%ﬁ@ﬁﬁo@f@ff@m%m

eluting with O-Z-Q%yaﬁctﬂnamj-ﬂdsobht @mbhmﬂqmm mmlﬁyrm-z

sul phonam do- N- hydr oxyam di ne (1. as f oam err 62 b{) ﬁ-&

2.3 (5 saYpr-mnyrr;(w@aew@rmmwseo«rs 6 G 5.7 643D, g 31,

7.45-7.6 2H) 4
(+ve ESP)(m415 s ﬁ)(ﬁ]r(@%ﬁ{)m@rt(érféﬂg]g 9](1@ g y*ﬁ% §Xﬁg>m%§><geim59 O?E.fﬁi)f Hilks

triethyl orthofcﬁpmmlm(ﬂeﬁﬁ’) 483 MsH) % red and heated under refI ux for 7
hours then cooled. Volatile nmaterial was renoved.by evaporation and the
resi due was purified by chromatography on a silica gel Mega Bond El ut

col umm, el uti ngExsintgle 49 50% et hyl acet at e/ di chl oronmet hane to give -

N- (13- met hoxy- 5-

met hyl pyr azi n- 2- y| ) - 2- f4olutionpoffhe,hydoxyagiding itermadiate of the precrediag sxarmple,tid3 ani

St 571, S e i bl S LS B g

[ 45T T {m SHyDmpines siionksde 353 nigh i RFDE] i s e i s srice
2-p( 4- cyanophen&ﬁ&hnﬁﬁ%‘}?&eﬁ%éteﬂ%ﬁgﬁslf{E (13‘3 X‘ijasgoolteb, Hholld With' v waterand

Zet hyl py(rj azi n- W?&fﬁ?ﬁ&zﬂi&tﬁ}ﬂ@ﬁ?ﬂ% .CFhe \GRganizleix Weﬁ@vaﬁlwggguﬁwaterand
stirred mxture o L' -bi.s(di phenyl phqosp |no errocene an

Sl |l om (11 ‘Seigeddoiim chiosde soah e A M- Urlah gistegal i haisa by
heated at 50 efévhﬁ) Hﬁ%%d@ﬁ&@ﬁd&eﬂ%s%ﬁnﬁmx ﬁ-ﬁglﬁe%' aesﬁix&%eﬁﬁbgaeﬁﬁnd Elut

t enper at ure. ro- N- (i sobut oxycarbonyl”) - N- ( 3-ret hoxy-

5- et hyl pyr azi Mmybwzwm&m@p@mv mpetitang jo gixe %mb’;ﬂ‘r@g)t B/aIsoNi C

and the resul t aRrNEE FUTSER A7 et i i 35 o Rufodhil el it 34
heated under reflux under argon for 4 hours. The mixture was cooled, diluted with water and
extracted three times with ethyl acetate. Volatile material was removed by evaporation and
the residue was purified by chromatography on a silica gel Mega Bond Elut column, eluting
with 0-60% ethyl acetate/hexane to give N-(3-methoxy-5-methylpyrazin-2-yl)-2-(4-[5-
methyl-1,2,4-oxadiazol-3-yl]Jphenyl)pyridine-3-sulphonamide (56 mg) as a solid; '"H NMR
(CDCls): 2.3 (s, 3H), 2.7 (s, 3H), 3.7 (s, 3H), 6.7 (br s, 1H), 7.3-7.6 (m, 4H), 8.1 (br d, 2H),
8.7 (br d, 1H), 8.8 (br d, 1H); mass spectrum (+ve ESP): 439 (M+H)".

Example 41

Using an analogous procedure to that described in Example 9, but using N-
isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-2-yl)-2~(4-{pyrimidin-2-
yliphenyl)pyridine-3-sulphonamide as starting material, there was thus obtained (in 40%
yield) N-(3-methoxy-5-methylpyrazin-2-yl)- 2-(4-[pyrimidin-2-yllphenyl)pyridine-3-
sulphonamide as a solid; "H NMR (d;-DMSO): 2.2 (br s, 3H), 3.8 (s, 3H), 7.4 (t, 1H), 7.5-



stirred and heated under reflux for 8 hours then cooled. Water (100 ml) was
added and the mxture was extracted with ethyl acetate (100 nml) then
filtered through di atomaceous eart h. WO 96/ 40681

- 63- PCT/ GB96/ 01295 The aqueous |ayer was sparated and
extracted further with ethyl acetate (2 x 100 m). The organic extracts
wer e conbi ned, wosésdsivi t h aqueous sodi um caﬁ‘bonate (100 M fCTAGBYEM01295
solution) and water (100 mrgs then treated with charcoal and dried -

(MySq err]). Voll&(br a, 3, 654d.\13D), §-4 s §-5ddd I 8.8 (dd, &HH 8, 2R 108 £br

??4%;%2;%%?%%%@%@%@62% M"'ﬁ'gt hoxy- 5- nmet hyl pyrazi n- 2-yl) pyr

i di ne-3- sul phonam de (9.58 g) as a solid, [err]H NVR (DMSO-d[err]): 0.6

ENETLI U NNER TN eI R S e I

ESP): 482 ( MtH) [iindidin-2-y1pRea)Pyridine-3-sulphonamide Avab Gbtathéd i félfowshe
hydr oxyam di ne internediate of the preceeding exanple (173 ng, prepared

from 2- (4-cyanophenyl ) - N-i sobut oxycar bonyl - N- ( 3- met hoxy 5- et hyl pyrazi n-
2-yl ) pyridine-3-sulp ' Ogliggﬁw' L e agmo d@éﬁ@&aﬂd
acetyl chloride (0.0?% %)kﬁgtﬁeggﬁga e %ftaug%l e@?]@‘?‘% 3 hrs %he Xture
was cool ed, di | soletionwfishdinetcarbonatel (232 toeg)ct,é-Henzenadiboronimarid 165 mg), I2y|
acetate. The orgahic ext ac d ter .an odi um
chloride sol uti gﬁ' e@ﬁ%ﬁ'ﬁ%}]ﬁ m@%—kzgﬁbu éy‘f‘?ﬁtf"é'%)' %@‘ Pitved by
evaporation and ) -Slﬂplﬁﬂalﬁhlem iDgihidaiy oPWater (36! hlf,2tHaR6]

Mega Bond El ut col umm, el ut| ng with 0-10% et hanol / di chl gronet hane to give

a gum (104 mg); (M@%$&WNWWW%WPWWWWM 16

was r-edissol ved %mfe%}ﬁﬁb%fz r or
4 hours. The m>i<ltb§re was cool e I 1 ut %p#/va&?lgrwgnd ext g@?eg t reeE
times with. et hymmﬂﬁhﬁm&w&xﬂﬁnﬂk dihe cendbingd erganiolapers wareand

t he resi due was rifi, chr qrmat '.Ii I - Bond Fl| ut
colum, eluting vﬂ-&(ﬁ%?‘ﬂ#' gﬂ?@ﬁé&?ﬁ cd“ﬁ?@@ggs‘)‘ Mﬁ&ﬂe ma{énaF

N- ( 3- met hoxy- 5- m&&hby%ﬁnanﬂ@m@reéﬂh@waspunﬁed %chromanogra hy on a silica gel Mega
met hyl -1, 2, 4- oxadi azol - 3-yl ] phenyl ) p r| d| ne sul phonam de as . a

50114 or] 1 Nieok Bt S i i apetatg/hoxsng o gve R sobalaxytartgnyk
(b . 10 7. 3 kSt wimhw]pmﬁﬁmﬁs&ma

1H); mass spectrum(+ve ESP) :

Usi ng an anal ogcﬁ%mg}mhdgnasespmmdtwﬁs eiﬁﬁ(M@anpl e 9, but using N
I sobut oxycar bonyl - N- ( 3- net hoxy- 5- net hyl pyrazi n-2-yl)-2-(4-[ pyri m din-2-
yl ] phenyl ) pyri di ne- 3- sul phonam de as starting material, there was thus

obt ai ned (i n 40%xample 42 _
Oil-free sodium hydride (240 mg) was added to a stirred solution of 3-pyridyl
carbinol (1.09 g) in dry THF (20 ml). When evolution of hydrogen ceased, 2-(4- ~
_bromomethylphenyl)-N-(isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-

sulphonamide (549 mg) was added and the mixture was stirred for 2 hours.- Volatile material
was removed by evaporation and saturated ammonium chloride solution (10 ml) was added to

. the residue. The mixture was extracted with ethy! acetate (3 x 20 ml) and the extracts were
dried (MgSO;). Volatile material was removed by evaporation and the residue was purified
by flash chromatography, eluting with methanol/ethyl acetate (1:19 v/v), to give after
trituration with ether H—(3-meﬁnoxy-5-methyli)yrazin-2-yl);-2-{4-[(3-pyridyl)
methoxymethyl]phehy!}pyﬁdine-s-sulphonanﬁde (187 mg), m.p. 183-185°C;
microanalysis found: C, 60.9; H, 4.9; N, 14.2%; C2+H33NsO4S requires: C, 60.4; H, 4.85; N,
14.7%.



yi el .d) N- (3- met hoxy- 5- net hyi pyrazi n-2-yl)-2-(4-[pyrimdin-2-yl]phenyl)pyridn
e-3- sul phonam de as a solid; [err]H NVR (d[err]-DMSO): 2.2 (br s, 3H),
3.8 (s, 3H), 7.4 (t, 1H), 7.5- WD 96/ 40681

- 64 - PCT/ GB96/ 01295 7.6 (br m 3H), 7.65 (dd,-1H), 8.4
(br s, 2H), 85 (dd, 1H), 8.8 (dd, 1H), 8.9 %gi 10.5 (br s, 1H); mass

spectrum (+ve BBPP6/40686 ( M+H) [ err] The st arting rrarerfcmms
N-i sobut oxycar bonyl - N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl) - 2- (4-
[ pyri m di n-2-yl]phenyl)pyridi ne-3-sul phonam de was obtai ned as foll ows:

Tetrakis(ti phengﬁm ne) pal I adium (0) (60 ng) was added to a
deoxygenated solutlon of sodr um car bonat e (233 ng{,edl 4- benzenedi boroni c

acid (165 ny), 2- chI in Example 42, but using allyl

2-chloro-N-(iso
met hyl pyr zi E'Z y pyrr ?—a}mﬁb%onam Eﬁé(ok%ineﬁ&n%%%dm}{ure of water
(1.6 m), et han@uyldﬂmﬂiyl)phehﬂp )netﬂjﬂpyrmnmyl@ymss-mﬂphdnmde,

amhi ont: 1 enpor aBbPdL (R arerops s g G S5 133 Bt 8 Sallts 6o e

with ethyl acetabq;f253: RO13n%. The conbined organic |ayers were washed
with saturated sodi um chioride solution and dried (MgSA err]). Volatile
material was renoved by evaporation and the residue was purfied by

chr omat ogr aphy Wl j ca gel Mega Bond Elut columm, eluting with 25-100%
et hyl acetate/ hera‘rrgﬂﬁg gi ve N-i sobut oxycar bonyl -

N- ( 3- et hoxy- 5- net hyl pWshgm—aﬁﬂngm&rdcéddrpwthmdémmbedidBmM)Wusﬂgmﬁl

Bxhpl e 40 <9%-h@%2mwy%'d 38 o g sl 5 Yagy s bt U 208 o) 2
stirred solutio oréﬁﬁlﬂﬂbﬂﬁbeﬁhﬂﬂleﬁiyﬂpﬁeﬂﬂlﬂT@FmM-) When

evol uti on of hyg4b en ceased,

br omorret hyl phen Mnsfobw wplphonamisie s 325,127 Gemigapalysisfopnd> Cy | )
ridine-3- sulzplao { X s stirred
Pgr 2 hours. Volsg{grfla%qtqerlﬁ %@%ﬁ%@g&ﬁ%ﬂﬁfgﬂigﬁ sat ur at ed

ammoni um chl oride solution (10 M) was added to the residue. The m xture

was extracted with ethyl acetate (3 x 20 ml) and the extracts were dried
(MgSO err]). Vel atile material was renoved by evaporation and the residue

was purified bmflgchrornatography, el uting with met hanol / et hyl acetate
(1:19 v/iv), to give after_ trituration with eth

N- ( 3- met hoxy- 5- net hy| pfrseitien Qfmh)“@hi(d!o?@&ﬂgbﬂw (2 ml) was added to a solution

met hoxymet hyl | plygsth ke frefioRfarbionyil PRSMHFb Sy intétylffitny N R3-mbthtxy-3°[ € 1] C
methylpyrazin-2-yl)pyridine-3-sulphonamide (340 mg) in THF (8 ml) and methanol (2 ml) and
the solution was stirred for 20 hours. Volatile material was removed by evaporation and the
residue was dissolv?ed_ in water (25 ml). The solution was washed with ethy] acetate (2 x 25
ml) and acidified with 20% aqueous citric acid. The mixture was extracted with ethyl acetate
(2 x 25 ml) and the extracts were re-extracted with saturated sodinm bicarbonate solution (2
x 10 miI). The aqueous solution was acidified with 20% aqueous citric acid and extracted
with ethyl acetate (2 x 25 ml). The extracts were washed with water (10 ml) and saturated
sodium chloride solution (50 ml) and dried (MgSQy). Volatile material was removed by
evaporation and the residue was triturated with ether to give 2-[4-([(1-carboxy-1-
methyl)ethoxy]methyl)phenyl]-N-(3-methoxy-5-methylpyrazin-2-ypyridine-3-
sulphonamide (255 mg), 'HNMR (de-.DMSO): 1.4 (s, 6H), 2.2 (s, 3H), 3.8 (s, 3H), 4.5 (s,
2H), 7.2-7.5 (m, 5H), 7.6 (d, 1H), 8.4 (d, 1H), 8.8 (4, 1H), 104 (s, 1H) 12.45 (brs, 1H);
mass spectrum (+ve ESP): 473 (M+H)".



mcroanaly5|s found: C, 60.9; H 4.9; N 14.2% C[err]H[err]N[err]qerr]S
requires: C, 60.4; H 4.85 N 14.7% WO 96/ 40681

- 65 - PCT/ GB96/ 01295 Exanpl e 43 Usi ng an
anal ogous procedure to that described in Exanple 42, but using allyl

al cohol as starting material, there was thus_obt ai ned (in 38%vyield) 2-[4-
(al I 'yl oxret hyl woloemosBi - N- ( 3- rret hoxy- 5- nmet hyl‘ﬁyrazi n- 2-yl) pyrecR/GR26®1298| phon
amde, mp. 72-76[err]C, mcroanalysis found: C, 59.1; H 5.3; N, 13.2%
CerrJHerr]Nerr]derr]Srequires: C, 59.1; H 5.2; N,.13.1% Exanpl e 44
Usi ng an anal o igpgedure to that described in Exanple 42, but using

et hyl 2- hydro%yl propi onate as starting material, there was thus
obt ai ned (in 30% yi el d3 1DM solution of diborane in tetrahydroforan (5.6 mi) was added over 10

4- ([ 1- h

ot i pyr et v, SEPERP S S B e ol R DR o
LU % i St st Sk U6 g St
hydr oxi de (150 : Mlovﬁfﬂy%@%mew et 2o 2pours, Sati
2-[4- ([ (1- et h%ﬁ@m‘hﬁembﬁ&eéaﬁhbxkﬂs%bwuﬂhﬂdth@bcﬂ&ﬁdﬂw&éiﬂﬁed@pmwﬁ
nmet hyl pyrazi n-2-yl ) pyri di ne- 3-sul phonam de (340 ng) in THF and

met hanol (2 ni )2Mhydrogitlericsasid. tThemixfre wasiextracied with etheri(2 529 )md 6 ¢xgracts

material was r I | r
(255, The soral Aet S GRS haRRRS, T eahle Nl foraloy kR i cyh s
acihd: fied with tﬁﬂ‘ifglﬁﬂﬁli(wgél Megs Benmwboluﬁnefoubwmb}&emmlmmdmdhww Bive 2-

t t at tr te

catur ated sodi UAEAaReERv st hhony Bredhviiphon i Bt e dolesrais -
was acidified Wé‘ GASdn8si t

acetate (2 x 2\5,? The extractgé(\r/%?%évc\*;akg, gzld?m%?t(ﬁuwater sfduh&-@s'?}l H 61
sat ur at ed sodllﬂbﬂleﬁ%w&ﬁmuﬂﬂs G074 B, SRdN.N225% (lvgsq err]) VoI atile
materi al was renoved by evaporation and the resi due was trlturated W th

ether to give 2-[4-([(1-carboxy-1-
met hyl ) et hoxyl riitanyple ghenyl | - N-(3 nmet hoxy- 5- net hyl pyr azi n- 2-y|)pyr|d| ne- 3-

ngIBp?g?ag]H;j? ! 225( rsrg) L ag a gous;grLoeeEhr:Je- DMEOAesanbeg ﬁiam%@tls ' 2 3 g f%ol%
N-isobutoxycarbonyl-2- {4—[(4-methoxycarbonylphenyl)methoxy]phenyl}-ﬂ-(3-mcthoxy—5-
methylpyrazin-2-yl)pyridine-3-sulphonamide there was thus obtained (in 71% yield) 2-{4-[(4-
carboxyphenyl)methoxylphenyl}-N«(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-
sulphonamide, m. p. 204-205°C; "H NMR (d¢-DMSO): 2.25 (s, 3H), 3.8 (s, 3H), 4.5 (s,
2H), 7.0 (d, 1H), 7.5 (d, 2H), 7.5-7.55 (m, 1H), 7.6 (d, 2H), 8.0 (d, 2H), 8.4 (d, 2H), 8.8 (d,
2H), 104 (s, 1H), 12.9 (brs, 1H). '

The starting material N-(isobutoxycarbonyl)-2-{4-[(4-
methoxycarbonylphenyl)methoxy ]Jphenyl]-N~(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-
sulphonamide was obtained, using an analogous procedure to that described in Example 8
part (v), in 68% yield, m.p. 134-135°C; using methyl 4-bromomethylbenzoate in place of
methyl 2-bromopropionate.

Example 48

Using an analogous procedure to that described in Example 19, but starting from
2-{4-[2-(tert-butyldiphenylsilyloxy)ethoxymethyl]phenyl]-N-(3-methoxy-5-methylpyrazin-2-
yl)pyridine-3-sulphonamide, there was thus obtained (in 42% yield) 2-{4-[(2-



2H), 7.2-7.5 (m 5H), 7.6 (d, 1H, 8.4 (d, 1H), 8.8 (d, 1H), 10.4 (s, 1H
12.45 (br s, 1H); nmass spectrum (+ve ESP): 473 (MrH)[err]. WO
96/ 40681 - 66- PCT/ GB96/ 01295
Exanpl e 46 A l.OM solution of diborane in tetrahydrofuran (5.6
m ) was added over 10 m nutes to a sol ution_of

2-[4- ([ (1 - met hwossaodseny| - 1- net hyl ) et hoxy] rf'eq7ﬁy| ) phenyl ] - N-(:ICTIGB961‘01295

met hoxy- 5- met hyl pyrazi n- 2- yI pyr.i di ne- 3- sul phonam de (500 ng THE (10
m) at .qerr]Ch yd%w Vi methowE SR BY AT EYDRYIAE- and
stirred for 20 Jy t blléﬁ ks%ﬁ,ﬁecssgyt 3 - il 92, was
added and the soI uti on Was g ﬁ%f-l edto %ﬂ hycﬁ'ochl ori Z%}m d. The

m xture was extW@s&Mﬂm%rﬁ@mSQ&Mﬁ% the extracts were dried
(MgSO[ err]) and concentrated. The residue was purified by elution with
ethyl acetate through a silica gel Mega Bond Elut colum followed by-
recystalisation frorfhelstatingiroatgial 2-{2-[2-(tert- butyldlphenylsﬂyloxy)ettmxymethyl]phenyl}-N-(3-

4- 2- hydr ox 11dmah|e10 i h en N- ( thox t hyl pyr
E;m El[ (2- §| )py?/ &VW% #@%“Pplﬂ %‘“JI"] asé:&un n§g$ >
found: C, 57.1; s&ﬂbea%aﬂmewh@uw&wﬂxmr(@mws& off),

57.1; H 5.7, 12. 2% an anal ogous

procedure to tHa25 ed3d): |3kﬁe3j7|( n%ihﬁ{?ﬁéﬁﬁmﬂﬂt“é(%ﬂﬂ ﬂgB-?ﬁdm lOH),76—77(m,
N- i sobut oxycar I N ( 3- et
oxy- 5ot hy IS A8 106 1o 85 PN 303200008 B T A2 BB 011D e

(in 71%vyi el d) lﬂ}tﬂdtp lsﬂyloxy)ethanol(oanedasdescribedmI Org. Chem, (1992), 57, 1707) in

carboxyphenyl) t ho ( 3- net hoxy- 5- met hyl pyrazi n-2-yl ) pyri di ne- 3-
sul phonanmi de, éé@%“gﬂé&%‘n{"trr]H NI\/R(d[err]-DI\/SO): 2.25 (s, 3H), 3.8

(s, 3H),4.5(s 2H), 7.0 (d, 1H), 7.5 (d, 2H), 7.5-7.55 (m IH, 7.6 (d,

2H), 8.0 (d, 2H), 84 d, 2H, 8.8 (d, 2H), 10.4 (s, 1H), 12.9 (br s, 1H).
The starting (| sobut oxycar bonyl ) -2-(4-[ (4-

dine 3 bSP%Lﬁﬂanyb)e R e e e e T e G

described in B@@b@-smeﬂgdpyrs(zin}z-yl)pymys@mm(%s Inp) iinifleorofdetic acdd (1g

et hyl 4~ br oD s Do 3nd for 30 inites. Maruried fhhtnoiug cRIbRide SRS int) was
added and the mixture was extracted with ethyl acetate (2 x 20 ml). The extracts were dried
(MgSO,) and concentrated and the residue was dissolved in dichloromethane (10 ml). The
solution was washed with water (2 x 10 mi) and dried (MgSO,). Volatile material was
removed by evaporation and the residue was purified by flash chromatography, eluting with
methanol/ethyl acetate (1:24 v/v), to give 2-[4-([2-hydroxy-1-methyl)ethoxy]methyl)
phenyl}-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (82 mg), ‘H
NMR (ds-DMSO0): 1.15 (s, 3H), 2.25 (s, 3H), 3.3-3.7 (s, 3H), 3.8 (s, 3H), 4.6 (5, 2H), 7.3-
7.55 (m, SH), 7.6 (dd, 1H), 8.45 (dd, 1H), 8.8 (dd, 1H), 10.35-10.45 (br s, 1H); mass
spectrum (+ve ESP): 445 (M+H)".

The starting material 2-{4-[1-(2-tert-butoxy-1-methylethoxy)methyl]}phenyl }-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained, using an analogous
procedure to that described in Example 42, in 57% yield; 'H NMR (ds-DMSO): 1.2 (d + s,
12H), 2.3 (s, 3H), 3.3 (dd, 1H), 3.45 (dd, 1H), 3.55-3.65 (m, 1H), 3.8 (s, 3H), 4.6 (br's, 2H),
7.3-7.5 (m, 5H), 7.6 (dd, 1H), 8.4-8.5 (m, 1H), 8.8-8.9 (m, 1H); starting from 1-test-butoxy-
2-propanol in place of 3-pyridyl carbinol.



Exanpl e 48 Usi ng an anal ogous procedure to that described in
Exahpl e 19, but starting from

2-{4-[2-(tert-butyl di phenyl silyl oxy) et hoxynet hyl ] phenyl ] - N ( 3- net hoxy- 5- et
hyl pyrazi n-2- yl)pyridi ne-3-sul phonam de, the was thus obtained (in 42%
yield) 2-{4-[(2 WD 96/ 40681 _ - 67-

PCT/ GB96/ 01295wW0 9640681 - 68 - PCT/GBY6/01295
hydr oxyet hoxy) met hyl ] phenyl ] - N- ( 3- met hoxy- 5- net hyl pyr azi n- 2-yl ) pyri'di ne- 3-
sul phonam de, m p. 106-108C, mcroanalysis found: C, 55.3; H '5.1; N,
12.7% derr]H gorlderr]Srequires: C 55.8; H,5 15 N, 13.0%

The starting nmat

2- Eﬁ [ 2- (5terthbutyl di pHsngawmgpmmwmmma}mgmﬂyn&@@;«:ll butdstartmsﬁvm
met hox me - 2¢ \/ﬁﬁo ai ne usi ng an
anal og)c/)us pr ocgﬁ%é%ﬁw&%g ﬂig@n%xf‘-ﬁ%(%%?)— 46% yi el d; [err]gH
NMR (d[err]- DIVEiﬁl)tphdluﬁplﬁaxy ﬁlrbdme% l(o&amiﬁbﬂ)therewﬁstﬁuﬂoh(mmiﬂ)ss%yﬂa) n,(s- (m

? |d—|) 1ﬁ|) 6 (1 8 321 eqngxy( E'rm%th§l DZ%&%hﬁg}.%%wwﬁd?mg—mnpﬁmmge, m.p.

but yl di phenyl s L
57, y176$) i p:iaggegg?a& dﬁﬁ%@%&f%ﬁsﬁ?% wng%ch'H"&g‘sm CoRR).

sol ution of 2- (8,3 %&N,éﬁtﬁ%ut oxy- | - met hyl et hoxy) rret hyI ] phenyl } - N-(3-

met hoxy- 5- met hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonamni de (248 ng) in
trifluoroacetic acid (1 m) was left to stand for 30 mnutes. Saturated
~anmoni um chl ori de sOrhetstating( ﬁﬁertdlﬂ-@ﬁbutoﬁﬂd!hdnﬂﬁﬂ-@hmtm i5enethylpyrazin-2ryde2-ed

with ethyl acetate Th act gdrled ﬁ S err]) and

concentr at ed an@"{‘?éﬁ?"é‘gg}éf'&%éﬁ@m&‘ 6‘! Wre (10 ). The
solution was washed with water (2 x 10 n1) and dried (MySg err]). Vol atile
material was renoved by evaporation and the residue was purified by flash

chr omat ogr aphy, (el utWsiag au analognestpivegedure & that deseribed incExampheq1 hpagt)(i), thoreyas thus

2-[4- ([ 2- hydr oxy- - %

phenyl -1 (3. et edagraa Y0 RS adiBhonbbuenyiboroni acd. LIV (CRCLY: 3233 g 45D.

Eerr] I|:||) NVR (((1[4&8#]9@5/89)) . 7.0.(d] 3H}), 8.1 @ DH); &aﬁﬁg@mm@@-bm&oﬁhe&yl(j?g@ho%é) , 3.8

s, 3H), 4.6 (s 8. 45 , 1H), 8.8

(dd, 1H), 10350 °E@1%a§%?“%b°dﬂsém§gm Gbék%ﬁ’ﬂiﬂ%we ESP): 445 (MrH)[err].

The starting materi al

2-{4-[I-(2-tert-butoxy-1-net hyl et hoxy) met hyl ] phenyl } - N-(

met hoxy- 5- met hy{iByr J8$1Rg 2n analogows MWI%WMMIQ&MEHWU@W%

anal ogo u.s morpholinophenylboronic acid there was thus obtained (in 56% yield) N-(isobutoxycarbonyl)-
N-(3-methoxy-5-methylpyrazin-2-yl)-2-[4-morpholinophenyl]pyridine-3-sulphonamide, ‘H
NMR (CDCls): 0.7 (d, 6H), 1.5-1.7 (m, 1H), 2.5 (s, 3H), 3.2-3-3 (m, 4H), 3.8-3.9 (m, 4H),
4.0 (s, 3H), 6.95 (d, 2H), 7.4 (dd, 1H), 7.6 (d, 2H), 7.95 (s, 1H), 8.8 (dd, 1H), 8.95 (dd, 1H).

Example 51
Using an analogous procedure to that described in Example 11, but staring from

2-(4-neopentylphenyl)-N-(isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-2-y}pyridine-
3-sulphonamide, there was thus obtained (in 56% yield) 2-(4-neopentylphenyl)-N-~(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide, m.p. 159-160°C; microanalysis
found: C, 62.0; H, 6.3; N, 13.0%; Ca2H26N30;S requires: C, 62.0; H, 6.1; N, 13.1%.

The starting material 2-(4-neopentylphenyl)-N-(isobutoxycarbonyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:



procedure to that described in Exanple 42, in 57%yi el
(d[err]-DVMBO): 1.2 (d + s, 12H), 2.3 (s, 3H), 3.3 ( dd,
3.55-3.65 (m 1H), 3.8 (s, 3H), 4.6 (br s, 2H), 7.3-7.5

1H, 8.4-8.5 (m 1H), 8.8-8.9 (m 1H); starting fro 1-tert-but oxy-
2-propanol in place of 3-pyridyl carbinol ' WO 96/ 40681.

- 68- WO 96/40691CT/ GB96/ 01295 ExarrpT@9 ' FOIVGRY6/01295
anal ogous procedure to that described in Exanple 11, but starting from

N- (i sobut oxycar bonyl ) - N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl ) -2-[ 4-

mophol'i nophenyl kpyr | GlifiaranaitsBRRET 48 1o HAFESCARE if BSndlO | Phae@), (et wadfhus

yi el d) N-( 3-
met hoxy- 5- met hybissinec@r92% yield) a-njedpentyiphonyiboronit e¢ig. 'HIYMRACHELY G (5 950226 de

0 0 57 A T LA 0 o iy i

The starting nadethited in J. C. S Perkin I, (1982),181).
N- (1 sobut oxycar bonyl ) - N- ( 3- met hoxy- 5- net hyl pyr azi n-2-yl ) - 2-
[ 4- mor phol i nophenyl ] pyri di ne- 3- sul phonani de was obt ai ned as foll ows: (1)

Usi ng an anal 00gyS PORRE dkdgful siedifSS HaPBAcRARA R 14 ALY, hitkyring

there was thus obtal ned ( %’yi el d) 4-norpholinophen Ic acid

[err] H NMR ( CDClipandrficppentylphezyibosonic a¢14) gheremeﬂms@b(amedﬁmﬁfi%m@d)(%l(& 2H) 8.1

' 1 Chem Soc ?%&W@&%@%&W&%@ﬁx ik

that described plpHosaaiak, mNNmms)it)?(duoH),mecs,m),16-18(m, lH),25(s,3H) 3.85

d; [err]H NMR
1H), 3.45 (dd, 1H),
(m 5H), 7.6 (dd,

nDrphollnophenbeoronlc aci d tai ned (i 3
N- (i sobut oxycar g},ggﬂp)w(s,smnz(d 2H),75(dd, 1H),755 , 21-1),795 (s, IH)yS .85 (dd, 1H), 9.0
N- ( 3- nehoxy- 5- YHPYr azin- 2- yI) 2- [ 4- nor phol i nophenyl pyri di ne- 3- sul phonam

ide, [err]H NWR ( [err]): 0.7 (d, 6H), 1.5-:1.7 (m IH, 2.5 (s, 3H),
3.2-3-3 (m 4H), 3.8-3.9 (m 4H), 4.0 (s, 3H), 6.95 (d, 2H), 7.4 (dd, 1H),
7 .

.6 (d, 2H), 7.@@,5@ 8.8 (dd, 1H), 8.95 (dd, 1H). Exanpl e 51

Usi ng an anal og dure to that described in Exanple 11, but staring
from Using an analo uspmoeduretothatdescnbedexampleS part (iv), but

2 (i neopent | ol eI S e R .55 TP R 8= ™ 2
yloxy)ethoxylphenyl } pyridine-3-sulphonamide, there was thus obtained (in 65% yield) 2-[4-
(2-hydroxyethoxy)phenyl]-N-(3-methoxy-5-methylpyrazin-2-yDpyridine-3-
sulphonamide, m.p. 180-182°C; microanalysis found: C, 54.9;H, 5.0; N, 13.2%;
C21H23N50,4S requires: C, 54.8; H, 4.8; N, 13.5%.

The starting material _111-(3-methoxy-5-methylpyrazin—2—yl)—2-'{ 4-[2-(2H-
tetrahydropyran-2-yloxy)ethoxy]pheny!} pyridine-3-sulphonamide was obtained as follows:

6] Using an analogous procedure to that described in Example 8, part (i), there was thus -
obtained (in 95% yield) 2-[2~(4-bromophenoxy)ethoxy]-2H-tetrahydropyran, 'H NMR (d¢-
DMSO0): 1.4-1.8 (m, 6H), 3.4-3.5 (m, 1H), 3.65-3.85 (m, 2H), 3.9-4.0 (m, 1H), 4.1 (t, 2H),
4,65 (t, 1H), 6.9 (d, 2H), 7.4 (d, 2H); starting from 2-(4-bromophenoxy)ethanol.

(ii) Using an analogous procedure to that described in Example 8, part (ii), but using 2-
[2-(4-bromophenoxy)ethoxy]-2H-tetrahydropyran, there was thus obtained (in 51% yield) 4-
{2-(2H-tetrahydropyran-2-yloxy)ethoxy]phenylboronic acid, '"H NMR (d-DMSO): 1.4-1.8



3-sul phonam de, there was thus obtained (in 56%yield)

2- (4- neopent yl phenyl ) - N-(3- _
met hoxy- 5- met hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonam de, mp. 159-160[err]C;
mcroanalysis found: C 62.0; H 6.3; N 13.0% Cerr]Herr]Nerr](err]S
requires: C 62.0; H 6.1; N 13.1% The starting materi al

2- (4-neopentyl Mew:ho)ssll\l-(l sobut oxycar bonyl ) = @(3 met hoxy- 5- PCI‘IGB96101295

met-hyl pyr azi n- yI )ﬁ%/rl di ne- 3- sul phonani de_was_obt ai ned as
WO 96/ 40681 3.4-3.5 (m, 1H), 3.65-3.85 (m, 2H),3$-4.0 (m, lH),42(t.2H),465 (t 1H), 6.9

PCT/ GB96/ 01295 ( 7 B %f)gous procedure to that described in
Exanpl e 11 part (((1 jfi) %%Jﬁdé % ﬁus obtained (in 92%yi el d)

4- neopent yl phenyl boronic acid, [err]H NVR (CDCl[err]): 0.9 (s, 9H), 2.6 (s,

P ot . 2ok i ot koS Rl PR 0. AP

a?al 1(:)gousf pr ocquanga?&mamﬂmm )eth@xﬂghmgltmohic acpatt-ligm(was)t:usloblamed (in
29%yi el d) 2- (443% Vel N igglaewxyc ph-Fmathoxy S ety pyrazn Sy53-A 3o ' "

neopentyl phenyl kethihgdromeat- &cﬁ:ﬁmﬁt Eaﬂaé HMINMR wéc%wey
ridi ne-3- sul phonam de, [err] 1 err;ze _é 95
1.6-1.8 (m 1H) (d.5H, (su&am?@,@g(wm g 1ED, 3. BRi8 @@@5@%).3950

(Eggrrpll-::) 527 > ((H,, lﬁt')“)as(f’%gnhrizéig%gbu(g'sl}f)g?e%w ?ﬁ?ﬁ%ﬂescr(l (3151)1815

Exanpl e 8, part (§i1H), 8.85i(d, 1H),&% (dnbHYy.r om
N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl)-2-{4-[ 2Ht et rahydr opyr an- 2-
yl oxy) et hoxy] phenyl } pyri di ne- 3- sul phonani de, there was thus obtained (in

65% yi el d) 2-[ 4y an analogous duretothatdescnbedexample45 but using N-
(2- hydr oxyet hoxy phensmF 53 rret oxy- 5-met hyl pyr azi yr| di nge 3-

sul phonani de, m{sobutexycarbony. Mﬁm '@)‘%W’é -tetihydropyran-2-

13. 2% C[err]H[ : -(3-
The st art 1 ng. P APy KPRV Bl dind S8 fiamide i lf oy (ot oo
t et r ahydr opyr an-nisthdxysSynethylpyrazipi2epl)2-| $12-(2H-eealBrdsagypdnediam de was obt ai ned
as foll ows: yloxy)ethoxy]phenyl} pyridine-3-sulphonamide, ‘H NMR (de-DMSO): 1.4-1.8 (m, 6H), 2.3
(s, 3H), 3.4-3.5 (m, 1H), 3.65-3.85 (m, 5H), 3.9-4.0 (m, 1H), 4.15 (s, 2H), 4.7 (s, 1H), 6.9

(d, 2H), 7.4 (d, 2H), 7.55-7.6 (m, 2H), 8.4 (d, 1H), 8.8 (d, 1H), 10.3 (s, 1H).

Example 53
Using an analogous procedure to that described in Example 45, but starting from

2-[4-(2-hydroxy-2-methylpropoxy)phenyl]-N-(isobutoxycarbonyl)-N-(3-methoxy-5-
methylpyrazin-2-yDpyridine-3-sulphonamide, there was thus obtained (in 49% yield) 2-[4-(2-
hydroxy-2-methylpropoxy)phenyl}-N-(3-methoxy-S-methylpyrazin-2-yl)pyridine-3-
sulphonamide, m.p. 156-157°C; microanalysis found: C, 56.7; H, 5.6; N, 12.7%;
CzH24N,OsS requires: C, 56.7; H, 5.4; N, 12.6%. ‘

The starting material 2-{4-(2-hydroxy-2-methylpropoxy)phenyl}-N-.
(isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was
obtained as follows:

Q) 3.0M Methyl magnesium iodide in ether (14.0 ml) was added dropwise over 10
minutes to a solution of ethyl 4-bromophenoxyacetate (5.2 g) in ether (50 ml) at 0°C under



(1) Usi ng an anal ogous procedure to that described in Exanple 8, part
(i), there was thus obtained (in 95%yield)

2-[ 2- (4- br onophenoxy) et hoxy] - 2Ht et r ahydropyran, 'H NVR (d[err]- DMSO):
1418(m 6H), 3.4-3.5 (m 1H), 365385(m 2H), 3.9-4.0 (m 1H), 4.1
(t, 2H), 4.65 (t, 1H), 6.9 (d, 2H), 74((1’ starting from

2-(4- bromphem&ﬁmmanol (ii) Usi ng A} anal ogous pr o®CTGBE6AIAIS hat

d i bed in Ex t t
S Gt b oropn Ry e R0l s skt a1k o, s 8nd ep s emvmenim ionide (i o
51% yi el d) 4- sofutioh 830 hB Was Rydea OPke Miktwe Wad iRAHOMMhRERE MAd16E Sfanic phdse,
[err]H NVR (d[err] - DIVISO) 1.4-1.8 WO 96/ 40681

70 - assepara Tl@mmmfz%sfqﬁhcmymsdmthe@e(@@md%emcss
2 extabts w dQJ‘_’%f
(m |;)8 ?59 ﬁ& | | | e& ﬁean anal %léeggagﬁ%dro ure(5t8c')ﬂ§jﬁn gst%drslzjgl &pl n

Ex arrpl e 11 parchlofide solutiont (50 mlhgld dried (MgSOy). Volatile matenal was removed by evaporation
L2 e ¢ Yoo} B AU HRDERY LP BT o o e SR G BRA YY1

N- (i sobut oxyCE(&.lB!Dyis)Hmtﬁ -4153 (3K, 6:008} IW), PW@zany: 2- yl ) - 2-{4-[ 2- (2H
t et rahydr opyr an- 2-yl oxy) et hoxy]| phenyl } pyri di ne- 3- sul phonam de, [err]H NWR

(d[err]-DVMBO): 0.6 (d, 6H, 1.4-1.8 (m 7H), 2.5 (s, 3H, 3.4-3.5 (m 1H),

47 (1, 1n, T (4Popgem of i prbaisphoibes 12 miyipeipea- 01 29 m ol
((j g L rl:—%edsl. g (E(Xaz rl:ﬂ)—Was add¢d tojoil-fiveisndjunnhydridd (132 mg) padec awlatmosgheretdfatgon. The

le 4 t
(i sobut oxycar JBRAT » %?*’ﬁg #93{)‘"@“%‘14%9%%‘%‘%‘? G\ 1.6M Butyl dishtum ip hexpne, o -
r g fyr andZ( yl gg;g)ﬂ) Wlaﬁ?ddeh ovet! S iniies kitbthe selinid R retEatl- NS CFoNSEminGtss.
obt ai ne I n % vyje

met hoxy- 5- met HiFpsfRdborge 4] §4 ;l\zaqaﬂdf&o\(ez Lmpigte and the BYixtungwas stirred at -78°C for 1
yl oxy) et hoxy! plagRYdanied Sinks
1.4-1.8 (m 6H), )2@' 3 (s, 3H), 3 4- 3. 5%%61‘%%%&’% g@%ﬁ(um%% e@g %‘f"’o"d
(m 1H), 4.15 tggvarrgpg room WmP@l'?mld—DWaBr @5 (nel) was-hdded anid thel miktife wag esGactedowithn
2H), 8.4(d, 1 e,23 Usi ng
an anal ogous pfr ocgldgrzgeﬂ{‘l)o%gf% ﬁﬂ%‘g‘} W‘@%@%%ﬂ?gﬁq‘% from
2 [ 4- ( 2- hydr oxchictideeslagon2s m)wmmmmmksok)(vmnuhﬁmﬁmhwboedmy(eeapmﬁxy
and the residue was purified by flash chromatography, eluting w1th ethyl acetate/hexane (7:3
v/iv), to give 4-(2_-hydroxy-z-methylpropoxy)phenylboromc ac1d (355 mg), 'H NMR (ds-
DMSO): 1.2 (s, 6H), 3.7 (s, 2H), 4.5 (br s, 1H), 6.85 (d, 2H), 7.6-7.8 (m, 4H).

(i) Using an analogous procedure to that described in Example 11, part (ii), but using 4-
(2-hydroxy-2-methylpropoxy)phenylboronic acid, there was thus obtained (in 36% yield) 2-
[4-(2-hydroxy-2-methylpropoxy)phenyl]-N-(isobutoxycarbonyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide, "H NMR (ds-DMSO): 0.6 (d, 6H), 1.25 (s, 6H),
1.5-1.7 (m, 1H), 2.55 (s, 3H), 3.75 (s, 2H), 3.8 (d, 2H), 3.95 (s, 3H), 4.6 (s, 1H), 7.0 (d,
2H), 7.5 (d, 2H), 7.75 (dd, 1H), 8.15 (s, 1H), 8.8-8.95 (m, 2H).

Example 54 .

Using an analogous procedure to that described in Example 45, but using 2-[4-(2-
hydroxy-1,1-dimethylethoxy)phenylj-N-(isobutoxycarbonyl)-N-(3-methoxy-5-methylpyrazin-
2-yDpyridine-3-sulphonamide, there was thus obtained (in 49% yield) 2-[4-(2-hydroxy-1,1-
diniethylethoxy)pheqyl]-H-(3-inethoxy-S-methylpyrazin-z-yl)pyridine-s-sulphonamide,



met hyl pyra2| n- 2-yl ) pyri di ne- 3- sul phonam de, there was thus obtained (in 49%
yield) 2-[4-(2

hydr oxy- 2- net hyI propoxy) phenyl ] - N- ( 3- met hoxy- 5- net hyl pyrazi n-2-yl) pyri di ne-
3- _ sul phonam de, mp. 156-157C, mcroanalysis found: C, 56.7, H 5.6; N,
12.7% derr]lHerr]Nerr]Qerr]S requires: é/: 56.7, H, 5.4; N, 12.6%

The starting WO840681 2-[ 4- (2- hydr oxy- 2- mef f [ pr opoxy) pheny|HCTEB6/01295

e vas Cobt af natbEarlgh s MR YicbBOR 0y ooy 2 35k, B 540l 500 2 (0380 R

(14.0 M) was ak3qg mocam @EZH)’.EI[3SJ(Q,2H§1W4I'7€$(II1QI-Q %85 (dd o), 844 (ad, mﬂ),s'/s
4- br onophenoxyacet at e In ether (50 m) at OC under

96/ 40681 (d, 1H), 10. 165 r, 1H).. 77 PCT/ 6896/01295
argon. The solution was stirred at O[err]C for 1 hour and then saturated
ammoni um chl oride solution (50 M) was added. The m xture was stirred for

10 minutes and the Ehmﬁngmdd%ﬁd2@¢l&xﬁ-ﬂécﬂimﬁmﬂe&qumylbhh@®bm“

Conbi med. The. SHOYMMAHERont St 2D By A" SRk bl Sl i

chl ori de sol ut felloews50 M) and dried (MgSO err]). Vol atlle mat eri al was
renoved by evaporation to give 1-(4-bronophenoxy)-2-nethyl propan-2-ol (4.7
g) as an oil, [err]H NVR (d[err]-DVsO: 1.2 (s, 6H), 3.7 (s, 2H), 4.55 (s,

1H, 6.9 (d, 2k, 7ydingdn akdibe bddhre tofha @skiibédin Bkample 46, but startin
1-(4- brormphenlod>)<y) 2- rrét hyl prc?;‘)l%%&Z olre(l 23 g) In teatmrlaﬁ drgf%rang?gS 2rr1)

was added to 0|(+bmmmwlmmn@ga§drt@wmmmmmmuﬁ argon.

Butyl 11 thi um SrotpeRiiR Bmptaoilheis af i ‘HISIRGERPRE 2 (5 oB Sl
-was stirred at 4:858},dH)) 70 (Q2H307.4(da@Hes. Trinethyl borate (1.14 g) was added

over 1 mnute and the mxture was stirred at -78[err]C for 1 hour.
Sat ur at ed ammoni um chl ori de solution (25 mM) was added and the m xture was

al| owed to war gy O URRgah BAANGHGRS phoedntif st GEriHE in BRI U5, haft 0, bl¥sing 2-

m xture was extracted with ether (2 x 25 ml). The extracts were washed w th
water (25 m) &hrbromophenexy:2-msthylpropantlothengavas divg obisined (8 23% Wyiedd)d-@+hiydrdxy-

buFi 114 by ?‘f B SRR R R
v/iv), to give 42H)2A4.8¢ul1RE)6:93-(G2Hy .65 (haKy,) 78 angHporonic acid (355 ng), 'H
NVR (d6- DMBO): 1.2 (s, 6H), 3.7 (s, 2H), 4.5 (br s, 1H), 6.85 (d, 2H),

7.6-7.8 (m 4H).
(iii)  Using an analogous procedure to that described in Example 11, part (ii), but using 4-

(2-hydroxy-1,1-dimethylethoxy)phenylboronic acid, there was thus obtained (in 40% yield) 2-
[4-(2-hydroxy-1,1-dimethylethoxy)phenyl]-N-(isobutoxycarbonyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide, 'H NMR (ds-DMSO): 0.6 (d, 6H), 1.25 (s, 6H),
1.5-1.7 (m, 1H), 2.55 (s, 3H), 3.45 (d, 2H), 3.8 (d, 2H), 3.95 (s, 3H), 4.85 (t, 1H), 7.05 (4,
2H), 7.45 (d, 2H), 7.7-7.8 (m, 1H), 8.15 (5, 1H), 8.8-8.95 (m, 2H).

Example 55

A 1M solution of acetic acid in dimethoxyethane (5.6 ml) was added dropwise
over 3 hours to a mixture of 2-[4-(2-[methoxycarbonyl]}vinyl)phenyl}-N-isobutoxycarbonyl-
N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (250 mg) and potassium
azodicarboxylate (1.4 g) in dry dimethoxyethane (20 ml) at 45°C. The mixture was heated at
45°C for 18 hours. Insoluble material was removed by filtration and the filtrate was
concentrated. The residue was eluted through a pad of silica gel with ethyl acetate/hexane
(1:3 v/v) and the resulting solid (230 mg) was dissolved in a mixture of tetrahydrofuran (16



1) Using an anal ogous procedure to that described in Exanple 11, part
), but using 4- (2-hydroxy-2-nethyl propoxy)phenyl boronic acid, there was
s obtained (in 36%yvyield) 2-

. 2- hydr oxy- 2- met hyl pr opoxy) phenyl ] - N- (i sobut oxycar bonyl ) - N- (3- met hoxy- 5-
met hyl pyrazi n-2-yl ) pyri di ne- 3-sul phonam de,_Jerr]H NVR (d[err]-DVBO: 0.6
(d, 6H),. 1.25wWe9%M4dkk1 1.5- 1 7 (m 1H), 2.% "(s 3H), 3 75 (FCT/GRd6012958 (d,
2H), 3.95 (s, %J—i) 4.% 7.0 (d, - 2H, ée , 7.75 (dd, 1H),
8.15 (s, 1H), BDangmg ‘?Jn(“eﬂ) Asoltmaﬁf)h@mhydrom (llsmg) “@mDawes| ogous

procedure to t4udbd AStEE dhfidnivhs Feﬁoﬁ e.%ﬂl%fﬁ%p
hydroxy- 1, 1-di net hyl et hoxy)pheny (rso ut oxycar meW‘noxy 5- net

hyl pyrazi n-  2vaporphion; and the residuel wes disselivetbin water (55 mbs Thésnlutiniptvers eashediwithd 9%
yield) 2-[4-(

di met hyl et hox%%%?((ﬁ %%mlr%eafl%o ?ﬁg@ﬁé@ﬁo'fbpwwffﬁ‘%WSIpﬁﬁwy?%m phon

am de, exum@ﬁritheﬁﬁﬂacetate (2 x 15 ml) and the extracts were washed with water (10 ml) and

I il S o1 e ] S 7 5
(d, 2H), 7. 7reﬁo(rem by%porino'iinﬁﬁﬁres}(ﬁe,wﬁ thufdich with Btherdo give QQ«!-(%-H) 10. 25-
10.5 (br, 1H). The starting materi al

2-[ 4- (2- hydr oﬁrweﬁvmmwwm@mpmwmmﬂmmmpmmde @2

bt ai nect as 1Py g 166-166E; AR Rc e st E by 8T D 00 B0 YeD: oo

in Exanpl e 46,7.2{113 (at, SH),i 74p-T7. 55)(111,2&1),865&[ )P BB A XIH); £0.2510)5 (BE,QBBNOI C
acid, there was obtained (in 87%yield) 2-(4-
brormphenoxy) 2- met hyl propanol as an oil, [err]H NVR (d[err]-DVsO: 1.2 (s,

6H), 3.35 (d, 2H), Thés ma x - [ﬁQ&o&@aﬂ:o i ng
an anal ogous procedure to&t hztietHdi sliorblgtt?gd I n 12 e b3 artn¥MﬂpPBequS
using 2- (4- B-Ghmsthersymetyl mmy%})mmwnlmxdammmaom (in
23% vyi el d)” 4-(2-hydroxy- 1, 1-dinethyl et hoxy) phenyl boronic acid (355 ny),
[err]H NVR (d[err]-DVSO) : 1 15 (s, 6H), 3.4 (d, 2H), 4.8 (t, 1H), 6.95 (d,
2H), 7.65 (d, 2H), Arsoiitiop of 24@-iodophenyl)-N-isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-

2-yhpyridine-3-sulphonamide (1.5 g), methyl acrylate (0.25 ml), palladium acetate (58 mg)
and triethylamine (1.79 ml) in dimethy] formamide (45 ml) and water (5 ml) was heated at
100°C for 1 hour. Volatile material was removed by evaporation and water (50 ml) was

(i1
(i
t hu
[ 4-

added to the residue. The mixture was acidfied to pH 3 with 1M hydrochloric acid and
extracted with ethyl acetate (2 x 50 ml). The extracts were washed with water (50 ml) and
saturated sodium chloride solution (50 ml), treated with charcoal and dried (MgSOy). The
solvent was removed by evaporation and the residue was triturated with ether/hexane (1:1
v/v) to give N-isobutoxycarbonyl-2-[4-(2-[methoxycarbonyl}vinyl)phenyl}-N-(3-methoxy-5-
methylpyrazin-2-yDpyridine-3-sulphonamide (0.99 g), m.p. 149-151°C; microanalysis found:
C,57.7; H, 5.2; N, 10.6%; C2sH2sN40;S requires: C, 57.8; H, 5.2; N, 10.4%.

Example 56

Lithium hydroxide monohydrate (87 mg) was added to a solution of N-
isobutoxycarbon_yl-z-[4-{2—[methoxycarbonyl]vinyl)ﬁhenyl]—N{S-methoxy—S-mcthylpyrazin—
2-yh)pyridine-3-sulphonamide (250 mg) in tetrahydrofuran (6.2 ml) followed by methanol (2.5
ml) and water (2.5 ml). The reaction mixture was stirred at ambient temperature for 18 hours
then evaporated to dryness. The residue was dissolved in water (50 ml), washed with ethyl
acetate (SQ ml), acidified with 8% aqueous citric acid to pH 3-4 and extracted with ethyl



(tii1) Using an anal ogous procedure to that described in Exanple 11, part
(ii), but using 4- (2-hydroxy-1, 1-di net hyl et hoxy) phenyl boronic acid, there
was thus obtained (in 40%yield) 2-

[ 4- (2- hydroxy-1, 1-di net hyl et hoxy) phenyl ] - N- (i sobut oxycar bonyl ) - N- ( 3- net hoxy
-5- " met hyl pyrazi n-2-yl ) pyridi ne- 3-sul phonam de, [err]H NVR (d[err]-DVSO):
0.6 (d, 6H), LlvwiAoeisves16H), 1.5-1.7 (m 1H5™x 55 (s, 3H), 3péicesimN),
3.8 (d, 2H), 3:95 (s, 3H), 4.85 (t, 1H), 7.05 (d, 2H), 7.45 (d, 2H), .
7.7-7.8 (m 1H) acetata €00 mi). {FYe organig lgepway oy with satprted sedium bicarbonate solution
A 1M solution o ' o W QEE@H}%&/ RS vtk RS Reldala) VS
over 3 hours totsga%ﬁ)%t}lg u.?,oﬁ{bh A “Aés%m&o B8 th

R SRS Sl s aiitaia gt e apered gl A e

p 05 assi um )altz od F%?P%%@is? av'g Qz[%(%- Wﬁﬂ&'@?ﬁ@bﬁ%@%@%l%w

e P TR TR T D mﬁ"éﬁ’g&s"ﬁe

Cosicue v ol LS RITEB il gﬁ 738 crs s iz, i@éﬁ&%@m Hsst”
(8, LR5 8 QRAEROLG. 33 B o AL YBE) k27 GHHED

t et rahydr of uran
73 - PCT/ GB96/ 01295 m ) and nethanol (4 m). A

S L R B oA
evapor ati on andN-(3ensthedy<S-methplpyraris-2o}i)peridine 3-salphinathide was madd-bxfollewsit i on

was washed with ethyl acetate (2 x 15 m) and acidified with 20% aqueous
citric acid. The m xture was extracted with ethyl acetate (2 x 15 m) and

the extracts wegs waggag awa?%%%ﬁ%cé&&mﬂat%%nﬁﬁﬂmhﬁﬁle%%ﬁmm%%e&

solution (50 m) and drred err]). Volatile material was renobve

evagor at i ﬁnl anﬁﬁpﬁmymywwﬂ!q ; ﬂra@é?swhwm@innéfinﬁb%qﬁ%&- [ 4-( i2 )

Cde(a2 ) p ot R R N A R Sl o Y vt 2 01
ill:l)b 3.0 E t, 2HlpBoinice, mgbususszeﬂmm(cmm)z 68, G537 @rpre 1), 3.58% .
N-i sobut oxycar Eé#}-ﬁ*?z‘?n”%)z 4?}@%&,‘5&% TI{779 (64 %2{93;.]&89’1.5?&, S5, '8.87

N- (3- met hoxy- 5- g, ), Ryor7e@i,tis); 1.1 (Y 1HK inSs spestribnh (ARETPY 48508+ BP! ai ned as

foll ows:

(i)  N-isobutoxycarbonyl-2-(4-formylphenyl)-N-(3-methoxy-5-methylpyrazin-2-
yl)pyridine-3-sulphonamide (500 mg) was added to carboxymethy! triphenylphosphonium
bromide (429 mg) in a mixture qf saturated aqueous sodium hydroxide (1.25 ml) and
methylene chloride (4 ml) and stirred vigorously at ambient temperature for 1.5 hours. Water
{20 ml) was added and the mixture extracted with dichloromethane (2 x 20 ml). The
combined organic extracts were, washed with water (5 ml), dried (MgSO,) and evaporated.
The residue was purified by chromatography on a Mega Bond Elut column, eluting with a
gradient of 6—30% ethyl acetate in hexane. Fractions containing the product were combined,
evaporated and the residue was triturated with diethyl ether/isohexane (1:1v/v) and filtered to
give N-isobutoxycarbonyl-2-[4-(2-[methoxycarbonyl]vinyl)phenyl]-N-(3-methoxy-5-
methylpyrazin-2-ylypyridine-3-sulphonamide (366 mg), m.p 155-156°C; *H NMR (CDCls):
0.65 (d, 6H), 1.7 (septet, 1H), 2.5 (s, 3H), 3.82 (s, 3H), 3.85 (d, 2H), 3.98 (s, 3H), 6.48 (d,
1H), 7.4-7.8 (m , 7H), 7.9 (s, 1H), 8.86 (dd, 1H), 8.98 (dd, 1H).



A sol ution of

2- (4-i odophenyl ) - N-i sobut oxycar bonyl - N- ( 3- met hoxy- 5- net hyl pyr azi n-

2-yl) pyridi ne- 3-sul phonanmi de (1.5 g), nmethyl acrylate (0.25 m), palladium
acetate (58 ng) and triethylamne (1.79 m) in dinethyl formanide (45 nl)
and water (5 m) was heated at 100[err]Cfor7 hour. Volatile material was
renmoved by evameosd/dossr and water (50 nl) was added to the reSHCIVGRICTI2S

m xture was acigfie pH 3 with 1M hydrochloric acid and extracted with
et hyl acetate ( ). The extracts were washed with water (50 nl) and

Ssat urat ed sodi um chl org.(yf.(gs W lp;algyl) RenPRINSCG-Mbthbkyci ety pyraainch-dr i ed |

(MgSA err]). The sol vent was renove evaporation and the resi due was
triturated wtwmmﬁ@whmdqm amnle {100 mg) was heated in a mixture of acetic acid

N-i sobut oxycar @\ﬂn}:

rrelt ﬁyl ;yr)a(t)z/i n- kz)@%?‘gyn e- -su ona ﬂy?(f&j RQ?MJ]%%&%S%FIQ%’&t

m croanal ysi s ftomperatug. Mermhm&;casssmmaamucpmmuymgqmmmmmd
C, 57, 5.2- N 10 4% . 56 .

o oxcde. oo/l B Apadiertind s AR o 0 70 0. e conbiled B

| sobut xycar bonyéxuact[véas(@m&mm»maeagamhe]dvudh)sﬂhew purifed By dlBtidHAMr H- MEL h

yl pyrazi n- 2-yl)pyridine sulphona I n tetrahydrofuran (6.2

m) fol |l owed bygr of 8r30fpethyl geatate/hexans ungsélcﬁBﬁqu?@qﬂéfé!tucehm(kgWe

e Tesl g am s 2 TSGR il D pyighen NG S SthoRY BUBUEY B B! Y 1205
m %} I aci di fi ed yhpyridifie-Aguiphosamide (70cmg)isa vhitefiodns -'H mmml@cosa(w 3H),
et hyl

ST 896/ 01295 LER I PE TGS, 2423 (Rl 251 (@ LE0n 285 (e FcH 6, TR 397
sat urated sodi ugn,bEx Blmr@tlmsmvd 21, §.29 (dr2H) 28487 ‘gqmws@m PHR $fdss

separated, acidifie ueous citric acid and extracted with et hyl
acetate (3 x SOSHW'}'“mf‘H@ ESW@#%%H(M#@&m c extracts were dried (MgSQ err])
and evaporated to give

2- [ 4- (2-car boxyvi nyl ) phenyl | - N- ( 3- net hoxy- 5- net hyl pyr azi n- 2-

yl) pyri di ne- 3- sBkamhple®Bi de (108 ng) as a solid, mp. 233-235[err]C. [err]H

NWVR (d -DVMBO): 2.2 3 3.8 3 6.55 (d,. . . 1
7. 45((£i,e”2]H) ST, %35-7. 7D ”%F%?SWW%H@%J%{M&%@
1H); mass spect 24MnZ-cuarboxiypio yllﬂ;ﬁﬁnjlwhﬁs{oﬁlﬁhbiycarbonyl)-N-(&meﬁftﬁy&xﬁéthﬁﬁﬁamna-

mat eri al N-isobut oxycarbon [.4-(2-] met hoxycar bon Vi n henyl | -
(3 ot hoxy: 5- TOBRYRGy SR e. fisge i oo -Fade. as

fol | ows: (1) eqr bbﬁ]ﬁ"ﬂ{vﬂ lﬁﬂf]ﬁ ﬁﬁ‘ﬁ-ﬁ& |l e
11, part (ii), but star % rom 4-for E@ hen thyl %’?@ﬁ%‘c aci dhagggirﬂgo%gm
thus obt ai ned (mwmmeu) HNNMR (CDCls): 1.23 (d, 3H), 2.28 (s, 3H), 2.80 (m, 1H), 3.13 (m,

1H), 3.83 (s, 3H), 7.71-7.33 (m, 5H), 7.51 (q, 1H), 8.68 (dd 1H), 8.80 (dd, 1H); mass
spectrum ( +ve ESP): 443.1 (M+H)". ’

The starting material 2-[4-(2-carboxypropyl)phenyl}-N-(isobutoxycarbonyl)-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:

@ A solution of diethyl methylmalonate (87 g) in absolute ethanol (100 ml) was added to
a pre-formed solution of sodium (11.5g) in ethanol (400 ml) under argon. A hot solution of
p-brombobenzylbromide (125 g) in absolute alcohol (200 ml) was added rapidly with vigorous
stirring, which was continued for 3 days and the solid so formed was removed by filtration.
The filtrate was evaporated and the residue dissolved in ethyl acetate (1 1), washed with brine
(250 ml), dried (MgSO,) and evaporated. The residual oil was distilled under vacuum to give



| sobut oxycar bonyl - 2- (4-f or nyl phenyl ) - N- ( 3- net hoxy-.5- net hyl pyrazi n-2-yl) pyri
di né-3- sul phonam de, mp. 154-156[err]C;, [err]H NVMR (CDCl[err]): 0.68 (d,
6H), 1.7 (septet, IH, 2.53 (s, 3H), 3.83 (d, 2H), 4.0 (s, 3H), 7.58 (dd,
1H), 7.79 (d, 2H), 7.9 (s, 1H, 7.95 (d, 2H), 8.87 (dd, 1H), 8.97 (dd,
1H),” 10.1 (s, 1H); mass spectrum (+ve ESP) (MtH)[err]. (1)

N- i sobut oxycar wemgéssossi( 4- f or nyl phenyl ) - N- ( 3-1Pet hoxy- 5- net hyl [PAOTIGHIG01295

{11 bheny! phos prRRYHH-BemeR s o 1507, by LB ek TS (-
sodi um hydr oxi dpMsb)2p3511) 6R))4.4 GEH)Y 3. 20, , 28, Qrsd@m ermzi(s%rzgi)%(d,m)

vigorously at anbient tenperature for 1 hour's was added
and the m xture extracted wi th dichloronethane (2 x 20 m). The conbined

or gani ¢ extract %%\ﬁ‘ﬁ
evaporated. Th )re5| (szl?Je was puril Pﬂ}'&%&@%( .“”2?&?’%‘8‘5 ggﬂy on a Hqggﬁgoﬁf
I(; olu {m el uti Pgdxeﬂlylr(%rommdmﬂmeﬂwﬂmﬂmﬂéo B)in ethanal £859 mhgmahamﬁ:ure was |

ractions con eva ted an e, resi due
was triturat edwgﬂ%ﬁ@ﬁ"(}gﬁ%‘? g‘ﬂ@@ﬁ PEP%‘T’V/'V}' %?H 8 8?1“?%‘5“’@ ve
NltrS]OPUt oxycar Zbeﬁaheaas{cnssbﬂmammﬁafmmﬁmdé@w BY inl wdier(250'DN Ty - 5-
nmet hyl pyr azi n-

){ pyri di ne- 3- sul phonam de (3 érog}m p 155-156C; [err]H
NNR { COCL{ or r] ) solurlhyes eptscspyler e {05 5 howis, S fioyeh b bedef dstomapsops cath
2103 52 (G, “Hhyacgigpn s bk it e ko e
S 75 - x 500 ml) and the extradeOFéregeied (MgS0:).cXbssolusios Fas concentrated and the

S Yoy dine- 3. SGrARORI AR A AR Sl idhingn SE bR o EEme KA s, e
S o) St e et sty
rsna'?grat ed aqueoﬂ’iﬁyﬂ “’é%ﬁ“ﬂﬂﬁﬁ‘{rg a(géeﬁo X{xagts wepeflried
gigcgc\tlvagx;;?g;@ﬂ%@%a err%&}%gnd evaporat ed. IT)*;@ esl due was gﬁ?’?‘?‘g‘gﬁg 2

elution with a WMWO@%@WH—‘B&&%&M@M@@M 3H); 210521 T,

g/e?i (Bgngcg g;y?@- %@#Bﬂ%&)ﬂgﬁ%@?ﬂﬂ%%t hoxy- 5- net hyl pyr azi n- 2-

yl ) pyri di ne- 3- sul phonam de (70 ng) as a V\:hl te foam [err]H NVR (CDCl[err]):

2 85 E g Z fﬂ)') K (5%4@%@@@%%%@0 %(@0 ghwas%bzﬁvged a@ﬂfd&# 29

E ﬁ/l*rH)z l[_i)er r ]8 67 (goméxﬂhse &eggo ﬁﬁ“ﬁes%od%&ﬂmﬁ%‘i% foThS WitxcreRas stirfeld for 48

hours and then toluene (300 ml) was added. Volatile material was removed by evaporation

and the residue was redissolved in toluene (300 ml). The solution was treated with charcoal
and concentrated. The residual oil (36.6 g) was dissolved in dichloromethane (150 ml) and
the solution was added dropwise over 1 hour to a solution of 2-amino-2-methylpropanol (25
g) in dichloromethane (300 ml) and toluene (300 ml) at -20°C. The mixture was stirred for
17 bours and water (300 ml) was added. The organic layer was separated, dried (MgSO;)
and concentrated. The residue was recrystallised from ethyl acetate to give N-(1-hydroxy-2-
methylpropan-2-yI)-3-(4-bromophenyl)-2-methylpropionamide (34.4 g), m.p. 120-121 °C;
microanalysis found: C, 53.9; H, 6.5; N, 4.5%; C,sH20BtNO, requires: C, 53.5; H, 6.4; N,
4.5%.

@Gv) A solution of methanesulphonyl chloride (11.4 g) in dichloromethane (50 ml) was
added dropwise over 1 hour to a stirred mixture of N-(1-hydroxy-2-methylpropan-2-yl)-3-(4-
bromophenyl)-2-methylpropionamide (31.4 g) and triethylamine (20.2 g) in dichloromethane



Usi ng an anal ogous procedure to that described in Exanple 9, but starting
from

2- (4- (2-carboxypropyl ) phenyl ) -N- (i sobut oxycar bonyl ) - N-( 3- met hoxy- 5- net hyl py
razin-2- yl)pyridine-3-sul phonam de, there was thus obtained (in 31%
yiel'd) 2-[4-(2- . :
car boxypropyl ) pheogsogesiN- ( 3- net hoxy- 5- net hyl p}? azin-2-yl) pyri oCwHGEB6OMHhona

39 2807 (m. 100 ST T ok Sl A2 i ki i 008 iy wh ded e
1H), 8.68 (dd, dighnic Bhdke waslshparkidh, w&é&thﬁ%f&&ﬂlhﬂ)dﬂd&aﬁ%dsoﬁﬂ&éhlonde

M+ err The_starting naterl
2T (- car boxy FeHsA GRS dupd(c%wa, b o¥glasle SO Tty cmpini g

net hoxy- 5- met hy %D?héﬂy
fol | ows: (1) h.W-Kxﬁsol utl onbof di e'?h met hyl nmal onat e § 3}5 n absol ute
et hanol (100 mi YCREk): dd&4d, 3D, la(q;am.szsms R25263% (o, 2HH 2 53.0 (e, HY) 385

et hanol (400 m éﬁg@ﬂ I' 5?@8%@”17? sol ution of p-bronvbenzyl bronide (125
0

g) in dbsolute )added rapidly with vigorous stirring,
whi ch was continued for 3 days and t he sol | d so formed was renoved by

filtration. The filjrate was evaporated theres due ssol ved in ethyl
acetate (11), V\g‘ghed birg Ao 95@“”5’28% gﬁ‘@‘??) g“ starting

evapor ated. The -HU@LbrOhbpheay pﬁgﬁhlzl-l mﬂ@m WREHEHE, thereSiaé Sbtained in 51% VO
96/ 40681 fb2-1@! ) ”‘d y PCT/ GB96/ 01295

di et hyl (4- br onwishehi2-(edimethyloxarolin-3-yDpswyliphenylboronic agid, mp3155-16°GiHYMR

H NWR (d
(a oy, 7. 23 (Lenystides g, s @, 26 @y aia s st i, afSYs i s
(175 g) in wate(d,@H)07.7(9,2HRI9geBH). t 0 a sol ution of diethyl
(4- bronophenyl ) met hyl mal onate (150 g) in ethanol (850 m) and the m xture

was heated under reflux for 9 hours. Volatile material was renoved by

evapor ati on andgije 'ﬂt&dﬂ@lﬁaﬁaﬁw Dpropy mahs@lm:ﬁawm(m)%mﬂéawme'

(130 g) in water 250 The sol uti on was heat ed under reflux for

hours, filteredhy wv&m@w@ﬂmﬂaﬁ%@mwehsmafmﬁmm tmmm

aC|d|f|ed W th u'f&et&% 4 x
500 m) and the%@gc{ﬁ%ﬁﬁm&rl e-ﬁrg‘?ﬁ’/ggsﬁ er rlwﬁﬁ& uti‘gon \Atqg i
concentr at ed andthyhacetaes(3adui®0mly Thexombinet ofifabic €xinarts Weredntdm\dlgSO4bindcar bon

di oxi de ceased. 83’%3}_{5%56&)% s d| soI %%M%ql ﬁ'lYFQ_ygrom de sol ution
(500 M) and th aC|d The m xture
was extracted Wci:bogtpk’@yl){:l{bnyle%crdciﬂ (299 g): HHNMRIIQ{;DMSMI rOZi(d, BH) 2.55-2.68
) om0, 3437 . 8, 75 585,758 @ AR S IR o T

(vii) Tetrakis(triphenylphosphine)palladium (0) (500 mg) was added to a deoxygenated
solution of sodium carbonate (3.74 g), 4-(2-carboxypropyl)phenyl boronic acid (3.67 g) and
2-~chloro-N-(isobutoxycarbonyl)-N-(3-methoxy-5-methyl-pyrazin-2-yl)pyridine-3-
sulphonamide (6.1 g) in a mixture of water (30 ml), ethanol (75 ml) and toluene (75 ml). The
mixture was stirred and heated under argon at 80°C for 17 hours and then allowed to cool to
ambient temperature. Ice water (5 g) was added and the reaction extracted with ethyl acetate
(75 ml). The combined organic layers were extracted with saturated aqueous sodium
carbonate solution (2 x 15 ml) and combined aqueous extracts were acidified to pH 2 with
2M hydrochloric acid and extracted with ethyl acetate (3 x 100 mi). The combined organic
extracts were dried (M§SOA) and evaporated to low volume affording crystailine material
which was filtered and washed with diethyl ether to give N-(isobutoxycarbonyl)-2-(4-(2-
carboxypropyl)phenyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (3.11



met hyl propionic acid (91 g), mp. 72-73 [err]C, [err]H NVR (d[err]-DVSO):
1.0°(d, 3H), 2.05-2.15 (m 2H), 2.85-2.9 (m 1H), 7.1 (d, 2H), 7.4 (d, 2H).
(iii) 3-(4-Bronophenyl)-2-methyl propionic acid (40 g) was finely divided
and added portionw se over 30 mnutes to thionyl chloride (75 m). The

m xture was stirred for 48 hours and then tp.}éj_ene (300 M) was added.

Vol ati | e nmat er mad9emaes1r enoved by evaporati on"and the resi due PCRGBI6/01295

di lved in tg t d w.i coal d
concent rat ed.  TRE NI H{ckBMSOh 041 6. 8- Tr U 481 S Ho ek S SR e
(150 m) and t hgbsealed by BDMSOSHAJLED 7 (@) OHY,2. 72209 dn, B! 2.89 (€28 3196 (8, 3H)]
2- am no- 2- net hyl pr opanol %‘25 %{)I n_di chl oronmet hane (300 nml) and tol uene
(300 m) at -20f@P(hEHITHE (d 2H), D78, L) Brla ds.11ED. $:83-8.86 (. ZH)%l 1244 @ s HDp

M) was added. | r arated, dried sgerr and
> Fs g s M)

concentrated. T I'i sed fromethyl acetate to give
N- (I -hydroxy-2- methyl propan-2-yl)-3-(4-bronmophenyl) - 2-met hyl pr opi onam de

(34.4 g), mp. %[err]c m croanal ysis found: C, 53.9; H 6.5; N,
4.5% derr]He err] requires: C 53.5; H 6.4; N, 4.5% (1v) A

sol ut ijgndo; met hanesul pﬂm&hyﬁbiyemn&&y(ptdpympmnymﬂ-(ﬁ-mfbmoxﬁmmrﬁﬁ@-m )
was adde ropw se gyer_ 1 _hHour to_a irr I xture

(1o nydr oy o SpAne spiphobamias fomtxammpledo, Mol ne) s Sotiorometbens @ i was e
(31.4 g) and tri b8t } fol16WEd by k-l hisdayiate ' AGR81
PCT/ GB96/ 01295 %?ﬂnﬁbﬂ%\é&%(ﬁ?ﬁgjﬂs stirred for 2.5(%15gunrlgs)ug§%t enQﬁg

wat er - (300 nl) mactionfwascilowedtostagd forcl Gliens Exonss saturpted sadium hydregracarhionate was

ter (200 m 6 ' ' ' 0 '
(VS0 Srrmy T o PeeaRg e Bl taiR &1 BN Bfbn il (G HTH] dorfiifba dogafif
e eyt i O o Sty
err . . , , . Sk . , . - 4. .
[2H) , ! 2.95-3.0 ( ,Wﬁ?}tﬂﬁm‘%gﬁé‘c‘t&?’N?ﬁﬂ&'%.‘ﬁ‘“tﬁ’w.g%e‘%&wﬁé?ng
an_anal 0gous P griéif 6 0 0% \hyI Uk kil PraSiGhS BArfehd inABE profid erd Bther

starting from 2-[1-(4-bronophenyl ) propan-2-yl] 4, 4-di net hi/ oxazol ine, there
was obtai ned i npwifiedbyqreparative reverse phase HPLC on a Dynamax 60A C18 column eluting with a

o Sa7 or ) " B 008 bR P e e s Bl 1 et -0

2.6-2.7 (m 2H) butyiéchrBaioloxy]piopyDpkenyl]eN- (3ihethokylSmethyl-Pybazin/2-§1) pyridide-3-

79 (s 2H inhonamide as a colonrless oil (17.1 mg); 'H NMR (CDCls): 0.94 (m, 6H), 1.25-1.60 (m,
4HD), 2.15 (broad m, 1H), 2.50 (q, 1H), 2.81 (g, 1H), 3.19 (t, 2H), 3.83 (s, 3H), 4.0 (4, 2H),
7.13-7.32 (m, 5H), 7.62 (q, 1H), 8.78 (dd, 1H), 8.85 (d, 1H); mass spectrum (+ve ESP)
528.2 (M+H)".

Example 60

2-[4-(3-hydroxy-2-methylpropyl)phenyi]-N-(3-methoxy-5-methylpyrazin-2-
yl)pyridine-3-sulphonamide (100 mg), obtained as described in Example19, was dissolved in
pyridine (3 nﬂ) and pivaloyl chloride (309 mg; 0.32 ml) was added. After 2 hours at ambient
temperature an excess of 8% aqueous citric acid was added and the reaction mixture was
extracted with ethyl acetate (2 x 15ml). The combined organic extracts were washed with
brine (15 ml), dried (MgSO,) and evaporated. The residue was purified by preparative
reverse phase HPLC on 2 Dynamax 60A C18 column, eluting with a gradient of 20-80%
acetonitrile in water, to give 2-[4-(2-methyl-3-pivaloyloxypropyl)phenyi}-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide (64 mg); 'H NMR (CDCl): 0.95 (d, 3H),
1.23 (s, 12H), 2.05-2.25 (br m, 1H), 2.6-2.9 (br m, 1H), 2.3 (s, 3H), 2.75-2.9 (br m, 1H),



(vi) 4-[2-(4, 4-dinet hyl oxazol i n-2-yl ) propyl ] phenyl boronic acid (2.68 g) was
~addéd to 3M hydrochloric acid (200 nl) and heated to 90[err]C with stirring
for 45 minutes. After cooling to anbient tenperature, the solution was
saturated with sodiumchloride and extracted with ethyl acetate (3 x 100

m ). The conbi ned organic extracts were dri (Ngsq err]) and evaporat ed.
The resi due wawolgsiadest at ed with |sohexane t"d“gi ve 4-(2- PCT/GB96/01295
car boxypr opyl )phen I bor ni.c .aci d (h;% ( O 2
(3, 5. 255 R ¥ lgn A0 5755 @wmwﬁ%g 13 i essaly
7.85 (s, 2H), ﬁséka“ mlﬁﬁsss &Nm'(-lveﬁspgsls3(M+H)+,5353(M+Na)
Tetrakis(tri phenyT phosphi ne) pal I'adi um (0) ng) was added to a

deoxygenat ed sol uti on of sodi um carbonate (3 74 q),

4-(2-car boxypr%@@gyl boronic acid (3.67 g) and

2-chloro-N-(is rbonyl ) - N-(3- met hoxy- 5- net hyl - pyrazi n-2-yl ) pyri di ne-
3- sul phonami de (6.1 gWsing manﬂugompmédmtaahm(d&nb&)m&hhph@lbutﬁﬁng}&omd

]Eglruigehgz;rasma) .The mxtHreH Stlrrfr‘lg] anﬂlﬁf ‘g N er a ag !ﬁ”]c

g) was added arginiifiRnafiae HefwathisGbiAsed o 13%Yi 32-%4-9&% ﬁlﬁﬁeﬂﬁd) -(3he

conbi ned organic l'ayers were extracted wth saturated aqueous so

carbonate sol utmmw5MUIMybm&mmxmmé2%S%7 3Ca i NMR ed

to pH 2 with 2 o) r ] t 0
m ). The conbi Wﬁ) gg#@ %@%??33“ a5\%? q?g%’ﬁ?’n?géﬁ ?”? (%lngseﬁ%%%&z?‘gﬁﬁgo
| ow vol ume aff cB.d'(d;QHq,r&(B(dallerH@lH),uﬁss sﬁ&bmﬁm(ﬂﬂ)hﬂmﬁ]‘ed and washed
with diethyl ether to give N-(isobutoxycarbonyl)-2-(4-(2- -

car boxypropyl ) phenyl ) - N- ( 3- met hoxy 5- et hyl pyrazi n-2-yl ) pyri di ne- 3- sul phona
mde (3.11 sobutoxdcarbonyl)-2-((4-proganoylphcxgl)—?—;s}zﬁﬂioxy-s-

PCT/ GB96/ 01295 @) ; NI\/R[err%H er'(r

1.50-1.73 (m 1mgthylpyrezin-2ipyti ém@ &-f}’ﬂ"‘szZ??(m 2H) ,
2.72-3.09 (m IH), 2.83 (d, 2H), 396(s 3H), 7.25 (d, 2H), 7.43 (d, 2H),
7.78 (dd, 1H), 8.15 (s, 1H), 8.83-8.96 (m 2H), 12.14 (br s, 1H); mass

spectrumh(dve ESP) Hlsri]nglaﬁaaﬂbgou?]pro&ldmrq:ﬂo&aﬁkscnbedmﬁxamplelll,pan(ii),butstarﬁng
1) byt di me- 3. SERpAKEALTIY PRI kP DRTbB e et dpeeibed Ok Ral (1

n) was treat edAppichtion GB337626DakR¢ tviis s ShtdidedinT% Yield) B@bit¥xycarbonyl)-2-(4-
n-butylisocyanate (254 ng) under argon. The reaction was allowed to stand

for 16 hour. ExE"BB%WK‘B'E‘W t&@‘%ﬁ%‘ﬁw&@éﬂ%@’m Spslphonamaide; HANMRhe
m xture extractgg%(\g; 66§ %mrpﬂ?gtgﬁ?fl@lﬁ( MZSFQH?W(Q%PQQQ%C

extracts were wa brine evapor at ed
The residue was2H),40(s, 3H), 55 (dd, 1H),77(d 2H), 7.9 (s, 1H), 8.02 (d, 2H), 8.86 (dd, 1H), 8.95

(dd, 1H); mass spectrum (+ve ESP) 513 (M+H)".

Example 62 .
Using an analogous procedure to that described in Example 9 but starting from

N-(isobutoxycarbonyl)-2-(4-butanoylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-
sulphonamide there was thus obtained (in 39% yield) 2-(4-butanoylphenyl)-N-(3-methoxy-
S-methylpyrazin-2-yl)pyridine-3-sulphonamide, m.p. 130-131°C; 'H NMR (CDCls): 1.05
(t, 3H) 1.8 (m, 2H), 2.25 (s, 3H), 2.95 (t, 2H), 3.8 (s, 3H), 6.68 (br s, 1H), 7.3-7.6 (m, 4H),
7.85-8.05 (m, 2H), 8.7 (d, 1H), 8.8 (dd, 1H); mass spectrum (+ve ESP) 427 (M+H)".

The starting material N-(isobutoxycarbonyl)-2-(4-butanoylphenyl)-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide was made as follows:



purifed by chromat ography through a silica gel Mega Bond Elut colum (1 g)
eluting with a gradient of 0-100% et hyl acetate/ hexane. Fractions enriched
in the -product were further purified by preparative reverse phase HPLC on
a Dynamax 60A C18 columm eluting with a gradient of 10-80% acetonitrile in
wat er. There was thus obtai ned 2-[4-(2-rrethyk 3-[N
but yl car banoy| owgpguasgy | ) phenyl ]-N- ( 3-net ho ?/ 5- net hyl - pyr aZrqwGEBH0)295
pyridi ne-3- sul phonami de as a colourless oil (17.1 ng); [err]H NVR
(CbCiferr]): 0.94 (m 6H), 1.25-1.60 (m 4H), 2.15 (broad m 1H), 2.50 (q,

1H), 2.81 (q, Q 31—§}o:ﬁé4-b&tdhoy1§e&&e(@;s g’#t)z-edkmﬁd{oﬂ@&-ﬁm am?p-io’iue?x h(m:
5H), 7.62 (q, 1 8 78 (dd 1H), sd 1H); mass _spectrum (+ve ES
528.2 (M H)[ err peid ggxmbenzene 50 mi) for 6 days. The reaction mix wascoo

2-[4-(3- hydroxyaﬁd%de Wﬂss&uﬁ&%&ﬂﬁh&rﬁ&@%@ﬂgxﬁh&&ad

yl) pyridine-3-s obt ai ned as described in

was di ssol ved i rw:thpqlmrm(aas MMMmbMQwemrmee@@%bn@e (50 mh),)

o tric aci d vas MG ot BEBaBl, Th8 RAFHE!of Vs RRUEHEEC wlhogi AR TR

acl: gt %t)e (gr i(e 55 m&nop?ih@lpmpibpyleﬁs-dfogﬂamd 4¢25kY, b.pt mzvegmm 'ﬁ Nelble (Btid Bee

éregar ative r oS GR bt 8 CF ngéﬁ%ié%@%ﬁ ), 3855 mn
20- 0

3 La- (2 et hyl - gﬁg.%%’f‘%??@i%‘r‘%ﬁﬁﬁﬁﬁnyu N (5 ot hoxy- 5-

nmet hyl pyr azi n- 2- yI ) pyri di ne- 3-sul phonam de (64 ng); [err] H NVR (CDCl[err])

(s oty o 75218 (b%fmb%nﬂ%henyﬁp%v%%g%ég% 8 ool B anlyarbid

-2H)79 é 55-6. 8 (g3trah Mm?n iom% 5m diH) gg&(egg 1ros‘lgﬁ°§‘o
I

(dd. 1H): nass Spadpwlithinm s Qi@gg)mmdpéq W@sﬂ temperature

Exanple 61 bel w-7o°@%ﬁwaﬁ&u@memw§ tﬁhﬁﬁﬁ%&ﬁetmémt\vﬂﬁaﬁ%ﬁ% 4d the

Exanpl e 9 but starting from

N- (i sobut oxycar isolntion was stitred farpcfunhar gthonss| a) <78°C. 3Afientaliowing3o watontd 535G, 2M n- 2-
| d - |
ylpyridine p@wgﬁfggﬂ&om% 06834 bt B BRL V5 stk 518 ] Phe orgenic
met hxy- 5- met hy| [plissezvas sepaystedand it agaeciss Saye: pémnaeddnhemmceﬁ@%@mnn‘hec

300767 (s, mwﬂxﬁms%&sa@c %msésmm e fth o i sapeco solhhn sothin téarbonies!
mass spect rum ( @50 mf), Brire(50 mi), dried (MgSOs) and evaporated. The rcsultmg solid was recrystallised
| from diethyl ether/hexane to give' 4-butanoylphenylboronic acid (2.03 g); m.p. 173-177°C; 'H
NMR (CDCl3): 1.05 (g, 3H), 1.8 (m, 2H), 2.9-3.1 (m, 2H), 7.8-8.1(m, 3H), 8.3 (d, 1H); mass
spectrum {-ve ESP) 191 (M-H)-.

(i) Using an analogous procedure to that described in Example 11, part (i) but starting
from 4-butanoylphenylboronic acid there was thus obtained (in 71% yield) '
N-(isobutoxycarbonyl)-2-(4-butancylphenyl)-N-(3-methoxy-5-methylpyrazin-2-yDpyridine-3-
sulphonamide, m.p. 141-143°C; 'H NMR (CDCls): 0.65 (d, 6H), 1.0 (t, 3H), 1.6-1.9 (m, 3H),

- 2.5(s,3H),2.95 (i, 2H), 3.8 (d, 2H), 4.0 (s, 3H), 7.55 (m, 1H), 7.7 (d, 2H), 7.9 (s, 1H), 8.0
(d, 2H), 8.87 (dd, 1H), 8.98 (dd, 1H); mass spectrum (+ve ESP) 527 (M+H)".

Example 63
Using an analogous procedure to that described in Example 9 but starting from

L[-(isobutoxycarbonyl)-z-[4-(2-methylf>ropanoyl)phenyl]_—ﬂ-(3-methoxy—S-meﬂ:ylpyrazin—Z—



The starting materi al

N- (i'sobut oxycar bonyl ) - 2- (4- propanoyl phenyl ) - N- ( 3- net hoxy- 5-

met hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonam de was made as fol |l ows:

Usi ng an anal ogous procedure to that described in Exanple 11, part (ii),
but ‘starti ng from 4-propanoyl phenyl boroni c acid (prepared by t he net hod
descri bed i n Uxvésé4nssr Appl i cati on GB227616T)" t here was thusrmmuasu n

% | d b b | ) -
ok b o T 1
2
TN (it iy :

1 :
2H) , t7 9 Ei 1k9u,lp18u?mx4q1 R (GDEL): (levé(d.m;)ﬂé (s@H)(Mé-wm %gss(s 3
spectrum (+ve
aP\aI 0goeus procggg&ber%f gﬂ‘f %H}ég&b‘lmb‘]g"l n arr%‘?é'@ (gh H)éﬁartl ﬁgwrom

N- (i sobut oxycar spectyim (FeESPha2BMMYHYhenyl ) - N- ( 3- met hoxy- 5- et hyl pyrazi n-2-y

| ) pyridi ne-3- sul phonam de there was thus obtained (in 39%yield)
2- (4-but anoyl phenyl ) - N- (3- et hoxy-

5- met hyl pyr azi n- 2- yI R e jb[.g,'aﬁa INAS-
(CDC13): 1.05 (t, I—g (m 2 25 (s, Eig 44‘95 &? }@ghﬂﬁ(]

3H), 6.68 (br smethexy- -mesw!pyazprz- nmrpdme-‘ﬁayhrhenmdf( rm,easﬁp wsd, 1H), 8.8
(dd, 1H); mass spectrum (+ve ESP) 427 (MtH)[err] . The starting materi al
N- (i sobut oxycar bonyl ) - 2- (4- but anoyl phenyl ) - N- ( 3- et hoxy- 5-

met hyl pyrazi n- 2@y| ) pA*Brancbenzonitrile j100g)owas dissoleez] imanteydeons fliztHybether (125 ml) and 2MO
96/ 40681 GB%/ 295

/
(i) 1- Br ono- 4- I5oRrqRd agmssing ghlgridedn %ﬁhv&et%ﬂé%%m’aw a‘z%d%’
p-tol uenesul phO’l‘h&re@tﬂmih W@n%@mﬂhéﬂedﬁfréﬂmmmw&e@&nmhﬁ&éwﬁs

days. The reaction m xture was cool ed and poured into a saturated aqueous

sol ution of sodﬂlﬂweéut%mm@ewmmura %WWW&WIWQW(@W@ 50

m). The conbi ngg, “ﬁ%fm?”[ \Qﬁﬁ'ﬁFm@ﬁﬂ%% 593’@ -
(MyST err]) amzl evaporate e’ resi duaF ol Eghstlﬁﬁdgun er vacuumto
give 2-(4- brommqpmemeMMGwlmmm«m%@cmmeM(ﬂ200Tm
-Hg [err]HNIVR 1lerr]): 0.85 (t 1.2-1.4 , 2 .
1505 o) (m o F0g eheabiacd b fakis WS yaftiea witer (S0, b B iy ried
7. 7 5 (m 2H) @MgSOy) and evaporated to give 1-bromo-4-(2-methylpropanoyl)benzene (11.6 g); 'H NMR
(CDCl): 1.15 (d, 6H), 3.1 (septet, 1H), 7.5-7.6 (m, 4H); mass spectrum (CI+) 226 (M.)".

() Using an analogous procedure to that described in Example 62, part (i), but starting
from 1-bmmo+(2—methylpropanoyl)benzene and 1,3-propanediol there was thus obtained
(in 42% yield) 2-(4-bromophenyl)-2-isopropy-1,3-dioxane (4.25g), b.p. 116°C at 0.4 mm Hg;
‘HNMR(acidfreeCDClg)' 0.8 (d, 3H), 1.15-1.25 (m, 1H), 1.85 (m, 2H), 2.0-2.1 (m, 1H),
3.68 (d of t, 2H), 3.75-3.85 (m, 2H) 7.15-7.25 (m, 2H), 7.45-7.55 (m, 2H): mass spcctrum
(CI+) 285 (M+H)".

(iii) Using an analogous procedure to that described in Example 62, part (ii), but starting
from 2-(4-bromophenyl)-2-isopropyl-1,3-dioxane, there was thus obtained (in 82% yield) 4-
(2-methylpropanoyl)phenylboronic acid; 'H NMR (CDCl): 1715-1.25 (1n, 6H), 3.4-3.85 (m,
2H), 7.75-8.1 (m, 3H), 8.25-8.4 (d, 1H); mass spectrum (-ve ESP) 191 (M-H), dimer-H,O
365 (M-H).



(i) 2- (4- bronophenyl ) - 2- propyl -1, 3-di oxal ane (4.2 g) was dissolved in
anhydrous tetrahydrofuran (50 m) and cooled to -78C under an argon

at nosphere. A 1.25M solution of n-butyl lithiumin hexane (12.65 m) was
added with stirring, maintaining the tenperature below -70[err]C. After a
furfher 30 minutes, trimethyl borate (1.96 ) was added slowy and the
sol ution was Swooe4eesifor a further 4 hours -78C. After alPCEiGBI6OI28 war m

For 16 hours. @R QOB CAaiogLS RERedurt e A g, it (i i s

extracted wit hﬁ&hhm.mmwgpmhﬂboﬂﬁiea&@ iiréR ek tBhOebRiedRinatB9byivia) N-

washed with a saturated aclueous sol ution sodi um bicarbonate (50 m), br| ne

(50 m), driedd maﬁbmyl YW?‘F‘H@%%FPE'YW

tall
;gfay?2a03| Se%gy%ﬂgsm%‘%?g{#r g err 9'68 ﬁi lkﬁjﬁ d(\saﬁét
1.8 (m 2H), 22.8(133H),(338 Geptet, mnsaszm 344,9(s, HY % (q.’L 7Mg,szmpw(s,um
ESP) 191 . .
(:ve ESP) 191 (i bho q ach Lo ) Hei0 05 AR5 BUARG AU ESF ) Bk

4- but anoyl phenyl boronic acid there was thus obtained (in 71%yi el d)

N- (i sobut oxycagbonyl ) - 2- (4- but anoyl phenyl ) - N- ( 3- net hoxy- 5- net hyl pyrazi n-2-y
| ) pyridi ne-S-am&m de, mp. 141-143C, [err]H NVWR (CDCl[err]): 0.65 (d,

a0 (5 %0ty . 7hs (i 2l R meypropshetdhi N Bhublysabiiy) £ O ot
1H), 8.98 (dd, mmrlpymé ﬁmmaasqlph@m)@mxvmd)spdwqm methanel (}) ml)@sd

Using an anal ogQii, HeMERAY (24 ') WiB haddS Thé Bfftion WaE bl 6 rehdk'tor £hlid,' "9

from

N- (i sobut oxycaedmdnd;ah)leﬁapbﬁau(d&adgmbsl Theresidoy wappartitionkd betivSenwittr(20 nil) andt hy |
pyrazin- 2-

PCT/ GB96/ 01295""931’)“5‘3?#&%?‘81 S ]B’PBHS‘H‘&W&EWP%%P%“'%Q“‘% iesbed with water (Q0mD-71 . 504

yield) 2-[4- (2Thecombmedaqueousphaseswereacld1ﬁedw1th2Mhydrochloncacldandextractedw1th
met hyl pr opanoy! phenyl] nethoxy nethylpyra2|n yl) pyridi ne- 3-

sul phonam de; liapetaty| [Thecpinb: grgwcemtswedqeg 1) apd45- 3. 7

gm681l(_l)d, ?H? (§m§%d%{ﬁ¥w’%§ss spectrum ?%éﬂ%g@e&%\%%%rér 2.

'Il\'[u(al :E) glrj E i))r:gc nniaﬂ:yl;nj)?yl?phefnyl%-N-(3-methoxy-s-methylpyrazin-z-yl)pyrzdme-&sulphonamlde ,

met hoxy- 5- mgt h{ﬁgﬁ% F’ﬁqm Pﬁ#‘&y ﬁ@ %S'ﬁ1 %%%&a%é% 2’&83 8045, 35D ik -
(br, 2H), 7.35 (br d, 2H), 7.50 (br s, 1H), 7.57 (g, 1H), 8.78 (dd, 1H), 10.41 (br s, 1H); mass
spectrum (+ve ESP) 457.2 (M+H)".

The starting material 2-[4-(2-carbexy-2-methylpropyl)phenyl}-N-(isobutoxycarbonyl)-
N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide was obtained as follows:

® A 1.25M solution of n-buty! lithinm in hexane (32 ml) was cooled to 0°C under an
argon atmosphere and diisopropylamine (4.05 g; 5.24 ml) was added slowly. The resulting
mixture was cooled to -70°C and stirred while methyl isobutyrate (4.08g; 4.58 ml) was added
dropwise while maintaining the temperature at < -60°C. After a further 30 minutes at -70°C,
a solution of 4-bromobenzyl bromide (10.0 g) in anhydgous tetrahydrofuran (20 ml) was
added and the temperature was maintained at -70°C for a further 1.5 hours. The reaction
mixture was allowed to attain ambient temperature then heated to reflux for 18 hours. On
cooling, the mixture was acidified with 8% aqueous citric acid and extracted with ethyl

~ acetate (3 x 75 mi). Insoluble material at the interface was removed by filtration and the



(1) 4- Bronobenzonitrile (10 g) was dissolved in anhydrous diethyl ether
(125 m) and 2M i sopropyl magnesiumchloride in diethyl ether (30.24 m)
was added dropwi se with stirring. The resulting solution was then heated to
reflux for 18 hours. The reaction m xture was allowed to cool to anbient
terrperature and a saturated aqueous sol utrogsof ammoni um chl ori de was added
slowmy with stwowsmess: Stirring was continuéd for a further 2PEBGB0IAYSe

O s el e hawek A R gk 0, 2 B 585 s
water (50 nl), 'Ithbe&d%wae ﬁ%ﬁéd@y)mﬂﬁﬁﬁhén{aéa:fa@i orﬁdﬂihaeéd%fvﬁw ﬁt'o‘fe
X0

| - br ono- 4- ( 2- net hyl pr opanoyl ) benzene (11 err|H NMR [err]): 1.15

(d, 6H), 3.1 (Qe\s&e@thnwtatemsemeto(me Lbrpr methaxyicarhoyl-@r +) 226 |
t

(E)'\(’Dahglr;] 62. r(o ;'rz%e yffﬂﬁb;g P@{‘ﬁﬁr’% NW&E%M%HBQ%@B?%& 2, 3150 (s,

1- br ono- 4- (2 mmwmmaiﬁwmwmmmm@nhaﬂamnm:e was t hus
obtained (in 42%yield) 2-(4-bronophenyl)-2-isopropyl-1; 3-di oxane (4.25Q),

b.p. 116[err]C at 0.4 mmHg; [err]H NVR (acid free CDCl[err]): 0.8 (d, 3H),

1.15-1.25 (m 4, h-&ﬁWMﬁoﬁc&b@nﬂ»Z(rﬁithﬂbﬁopyl%eﬁ&né@T g) was dikdolved in
3.75-3.85 (m 2H) 7.15-7.25 (m 2H), 45-7. 55 2H): nmass spectrum (Cl +)

285 (M+H)[err] mm@pl@mwmwwdm Wfi?mlhy@se@sermd in

Exanpl e 62, pa
2- (Zpbrormphgnf%- -1 soprop;il{)&rﬂ“%% oxane re V\Tgswt)lﬁmewa%t al neé (| nné‘f%
yield) 4- (2- mmwmm@@mnmmmmrmt@mmmwmmm

1.15-1.25 (m .4-3..85 (m 7..75:8. 1 3 8..25- 8. 4. 1H);
Taee shoot s um Bybioclafs 38 nd Mexfradied i g Cerkd (3 £ 28t 16 cinbint fgrdind
96/ 40681 extract of the acidified aqueous phase was dtiéd-(MgSO,) and evaporated to give

PCT/ GB96/ 01295 (| 11) Using an anal ogous procedure to that described in

Exanpl e 11, parlbrompyd-Cmgrbozy2rmethyjpropphienzens (6 £)yH MR 48 MSRh08 GebBhi ¢
d, th Sgﬂb dzm
?iclsobut oi;ga\r,\ﬁcs)zn-{IW- - Vi g'ﬁ’rret Ayl propano;kllf% ﬁkﬁwﬁ‘(ﬂf’(? r%ftr%xy 5- et hyl py

razi n-2- yl)pyridine-3- suI phonam de; [err]H NWR (CDCI [err]): 0.68 (d, 6H),

%H)Z > 4% ?;D &B“; (ﬁg‘g’?‘é‘"@‘b‘”i’“ “%%”"%‘Eﬁ’yl}b% tet‘*é"g)}"?"zd"ég foug g

(dd, 1H), 8. 98 téettydibfran (20361) apbeioledto (700€, ESEZSMﬂiut(obeh{bﬁlyl lithium inbexgnece

o4 (18 mD) was added dropwise with stirring under an argon atmosphere, such that the
temperature did not exceed -65°C. After a further 20 minutes, trimethy] borate was slowly
added at -65°C and the reaction mixture was allowed to attain -15°C. The reaction was
quenched by the addition of a saturated aqueous solution of ammonium chloride (50 mi) and
the mixture acidified by the addition of 2M hydrochloric acid. The organic phase was *
separated and the aqueous layer was extracted with ethyl acetate (2 x 50 ml). The combined
organic phase was washed with brine (15 ml) and evaporated and the residue was triturated
with hexane to give 4-(2-carboxy-2-methylpropyl)benzeneboronic acid (1.2 g); 'H NMR
(DMSO-de): 1.06 (s, 6H), 2.78 (s, 2H), 7.11 (d, 2H), 7.67 (d, 2H), 7.9 (br s, 2H), 12.2 (br s,
1H); mass spectrum (-ve ESP) 221 (M-H)".

(iv)  (2-Carboxy-2-methylpropyl)phenylboronic acid (608 mg), 2-chloro-N-
isobutoxycarbonyl-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (1.03 g) and
sodium carbonate (583 mg) were added to a mixture of toluene (25 ml) ethanol (25 ml) and
water (10 ml). The mixture was deoxygenated by alternatively bubbling argon through and
evacuating (3 cycles) and tetrakis(triphenylphosphine)palladium(0) (100 mgs) was added.

P



2-[ 4- (2-car boxy- 2- net hyl propyl ) phenyl ] - N- (i sobut oxycar bonyl ) - N- ( 3- net hoxy-5
- mét hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonam de (334 ng) was dissolved in
met hanol (10 nml) and sodi um net hoxi de (324 ng) was added. The sol uti on was
heated to reflux for 4 hours, cooled and evaporat ed to dryness. The residue
was partltloned bet ween water (20 nl) and et acetate (15 nl) and the
organi c | ayer wesog@sarated and washed wth‘% er (20 m). TireTamawo129:sd
aqueous phases were acidified with 2M hydrochloric acid and extracted W|th

ethyl acetate (ZTherepetiopmixturegashsatad foyd 8ibeus,qopled o ampipns tempegqjure and

d
é :\/350[2 eE 51] % an ?@gxy Zaemen WhEr (15 Sif4HA AR adetded (25 HF Thiolginic PRIE ¥AP ExdaRted

met hyl propyl ) phwith sdtumted 3queonssedipntcannnhte |splption (15 -ul) gid)the ednhined agueoys phasesam

e Oty M9 o el herd Bi9iny e doieonf Bhage $aé dififeq itk 20, 35

7.57 (((:1 Il—l)l_? Shytitochitdtic atid)o pHA. aﬁdeimmﬁ'&hylmmwnﬁb&mﬂfﬁﬂ)
457. 2 (Mr err S I ng ;materia
>[4 (2- car boxymmr"ffﬁﬁﬂé&ﬁ@ R SRR i T prbony-2-

N- ( 3- net ho 5- nEHﬂQﬂ
foI(I OWS: xy mgmwgg%lﬂso ut L on oﬁcﬁbgﬁ’{l E(gll t hi um |Iﬁ&lﬁexane gz)
cooled to 0[ er r juiphonaraide (95 mg)o H hﬁ&@ﬁﬂbpﬂe@ﬁ%m (6965. 1@‘1)

5.24 mM) was ad ]| AN r

and stirred whi ?ggﬁet%’y?so‘gﬁ‘!fy’f?%é‘?’zx.ﬂég@%’?@2@)%@%&%3&"’% islg
whi | e- mai nt ai ni 143 (2H),hT9e(dd) 1H) 846 (55 1HRH.84-8.9(m AH)emass speotirh ¢rve ESP) 557.2
m nutes at -70][ 'Bh) a solution of 4-bronobenzyl bromde (10.0 g) in
anhydr ous tetraﬁv furan (20 mM) was added and the tenperature was

mai ntained at -70[err]C for a further 1.5 hours. The reaction m xture was
allowed to attain anbi ent tenperature then heated to reflux for 18 hours.
On cool ing, theEsample6S was acidified with 8% aqueous citric acid and

extracted th ethyl acg ' . .o
|)r(1terface WIWas rermzed by@%étg’(l?mﬁ%o&m’m&ﬂw %ﬁo%ﬁ%@?&%@f%)m&

- 83 - 3-sulphonaitide/(F5Ag), @bfaied aoddscrited imExmple6d) has dissvlvied ivnethand] (2 t h
brine (20 m), d-sﬁi }ejgon (0 ﬁ?) @‘Pd g\gigor te :?e5| dueé‘ms ri fcimed
by vacuum fl ash ﬁ%iﬁ%’ﬁlj"i‘ﬁ? ghﬁﬁs E"%‘F = 10%
e%/hyl acet at e i Bmbie¥EBpdritus Iﬁﬂ%ﬁ%ﬁé&mrwy&aﬁmlrﬂemmm 0

nmet hyl propyl ) benzene (7.79 err]H NVR (d[ err]|-DVSO 13 6 2.79
(s, 21, Sye?)(gmmg by i odbiion Sa hytroohiorcpiciito pH 2Aag cxisesied st biate (50

(1-C{):r2)-rr024712( (Zmne oxycargo ﬁ%sf-wrfagtdﬂe? %“%Spg‘h bepoéeneang'}‘%s‘? was EIY ssosf‘\i/ggm
in ethy! acetate/hexane to give 2-[4-(l-hydroxy-z-methylpropyl)phenyl]—N-(S-meﬂ:oxy-S-
. methylpyrazin-2-yl)pyridine-3-sulphonamide (33 mg); 'H NMR (CDCl; + CD;CO,D):
0.83'(d, 3H), 0.95 (d, 3H), 1.95 (m, 1H), 2.25 (s 3H), 3.8 (s, 3H), 4.4 (d; 1H), 7.3 (s, 5H),
7.45 (dd, 1H), 8.65 (dd, 1H), 8.75 (dd, 1H); mass spectrum (+ve ESP) 429 (M+H)".

Example 66

2-(4-Cyclopropylmethylphenyl)-N-isobutoxycarbonyl-N-(3-methoxy-5-
methylpyrazin-2-yl)pyridine-3-sulphonamide (1.02 g) was dissolved in a mixture of
tetrahydrofuran (30 ml) and ethanol (8 ml). Water (8 ml) and lithium hydroxide monohydrate
(420 mg) were then added. The mixture was stirred at ambient temperature for 18 hours,
acidified by the addition of 2M hydrochloric acid and extracted with ether (4 x 30 ml). The
combined organic extract was dried (MgSO,) and evaporated. The residue was purified by
flash chromatography on a Mega Bond Elut column, eluting with a gradient of 0-100% ethyl
acetate in hexane and fractions containing the product were combined and evaporated. The



met hanol (60 nm) and 2M aqueous sodi um hydroxi de solution (30 m) was
added. The solution was heated to reflux for 2 hours then cool ed: The

vol une was reduced to - 25 m by evaporation and the residue extracted with
ethyl acetate (15 m) then acidified with 2M hydrochloric acid and
re-extracted with ethyl acetate (3 x 25 ml ). _The conbi ned organi c extract
of the acidifiwdosgssspus phase was dried (M§§O4) and evapor aPETUGBY/2%e

1- bronmo4- ( 2- car boxy 2-meth Ipropyl)benzenemge err]H NVR |

(d[ err]-DVBO): rss V(a§cry§ Omlb give2d4@ 2H): mass

spectrum(CI[e 6"‘"’“’ 5. R 3~

1- br ono- 4- ( 2- ca ﬂg} ‘);- enzd(;‘?5 2 8? 2- ) i sggllevsed I n
anhydrous tet rah;[!llo |(3'( HM(@M@)TQ;Z?*(HO Yé} QF@(WH),ZMSM td)on
of n-butyl Iit h eq der
an argon at rms%% ﬁ?ﬂ%?f‘%ﬁé"%%@r e gl dgmtsﬁggb ?f)ﬁﬁ e@?f
After a further7.50ddj TH), 8.42 (dd; 1HY 8T8 (dBATH!10, IMEGET ellrs,\/\lﬁl),nﬂstesﬂemﬂm@&{eESP] C
and the reaction mﬁlﬁf was allowed to attain -15[err]C. The reacti on was

guenched by t héldd n of a saturated aqueous sol ution of ammoni um
chloride (50 m) and the mixture acidified by the addition of 2M
hydrochloric acid. The organi c phase was seﬁwr ated and the aqueous | ayer

was ext Lagt ed with &hegtactingmatarial 2-64-gyckpropy! Wmdhﬂrlmmmﬂ'w&se ;
v\n@fhmﬁngneV\nt 2%&%—@@%&%&@&%@ h&{a&éenzene or on| c ¥ (rjl Elir gt ©
g7g) 67[e(rjr]EH)NI\/R7(EIZ))IV(ISE}rd[Serr]) 1202 (s, 6H), 2.78 (s, s2Ie—|)Ct 7.11 (d, 2I|;|) 5ot
(Wi " (%) @2 AR PR Hns ey £b BraTE Bl i 4 ) od

2-chl oro-N- po umhydromde(BBBg)wereaddedtoethyleneg ool(ZSnd)andthenux ture heated
| sobut oxycar bonyl - N- ( 3- net hOﬁqS met hyl pyrazin- pyridi ne- 3-sul phonam de

(1.03 g) and sderefluxder blowst mongyxxmwas@mbd pvaumnﬁdbwemwetm@ené)

al ternat ver y BUBERYTitaBlS0 T fla de allid e s Rt e BB A" O

t et r aki s(tri phextragixbwish ethyl) qoethie {30 mi)(abil tHeOMbingd drgasis phateiselere washed with 2MD
96/ 40681

PCT/ GB96/ 01205 HvdFshlotis g oF5 m nd waer 1 i e dicd MaSOu evamgratads Thsu s,
cool ed to anbi %&mmwsym@hmaﬁmpny A ENefEB oHAElut\Wolustin, élﬁ&ngﬂv&hmdmo
The organic

ethyl acetate (25 m). ' ase was_extracted wth saturated
aqueous sodi um &g biemosA-cyrigpropyimethyhenzene (3 62)e HANMB; D bar@ses

m ﬁ \é\?/ls E;gr \cl)mcthdl&l‘ ?Hgﬁém'et oi 9'_]‘(4 aﬁ? ext ?tgct ed w ?%&Haﬁwgé? §+ ]E |3e)ci| 30
m ). The conbined organic extracts were dried (MySJ err] ) and evaporated to
give 2-[4-(2- CagPOXYL Bromo4-(cyclopropylmethyl)benzene (2.11 g) was dissolved in anhydrous
tetrahydrofuran (20 ml) and cooled to -70°C under an argon atmosphere. A 1.25M ‘solution

of n-butyl lithium in hexane (8.8 ml) was added at such a rate that the temperature did not
exceed ~-65°C with stirring, which was maintained for a further 30 minutes. Trimethyl borate
was added slowly keeping the temperature below -60°C and the reaction mixture was stirred
for a further 1.5 hours at -70°C. After warming to -5°C, the reaction was quenched by the
addition of a saturated aqueous solution of ammonium chloride (50 ml) and the organic phase
was separated. The aqueous layer was extacted with ethyl acetate (2 x 30 ml) and combined
organic phases were dried (MgSO,) and evaporated to give '
4-(cyclopropylmethyl)phenylboronic acid (1.52 g); "H NMR (ds-DMSO): 0.2 (d, 2H), 0.5 (d, .
2H), 0.9-1.07 (m, 1H), 2.5 (partly obscured by DMSO), 7.2 (d, 2H), 7.7 (d, 2H); mass
spectrum (-ve ESP) 175 (M-H)".



met hyl propyl ) phenyl ] - N- (i sobut oxycar bonyl ) - N- ( 3- net hoxy- 5- net hyl pyrazi n-2-y
| ) pyri di ne-3- sul phonam de (495 ng); [err]H NVR (d[err]-DVMBO: 0.6 (d, 6H),
1.10 (s, 6H), 1.51-1.69 (m 1H), 2.52 (s - partly obscured by DMSO), 2.87
(s, 2H), 3.82 (d, 2H), 3.95 (s, 3H), 7.20 (d, 2H), 7.43 (d, 2H), 7.79 (dd,
1H),  8.16 (s, 1H), 8.84-8.97 (m 2H; mass sggctum(we ESP) 557.2
(MrH) [err] . @ 84068165 - PCT/GB96/01295
2-[4-(2- Met hyl propanoyl)phenyl] N- ( 3- net hoxy- 5- et hyl pyrazi n-2-yl ) pyri di ne-
3-sul phonam de (55 ng), obtained as described in Exanple 63, was dissol ved
in ethanol (2 1) aBsgcyeRgiopyinaiyDbdiizerdbbronitQciil$s gy/@Schiste Mlisobufsky Lung
mxture was stirred at ~_anbient tenperature for 45 mnutes and wafer (5 nl)
was then added. Crimsthexys-umethylpysazingZ-yhpyriding-3,snipheaaide) (2.99,8) 2pd sodipm carbonate
hydrochl oric aci e
éh Rg&glvgso i :?&%intom&é‘ 6%35]% Qéﬁliaggewaf&mm&ﬁ The

organi ¢ phase was d evapora e resi
crystal lised frmm@twwldewg@mted/bumwwbmgmgmmmughmdevmmgﬁ cycles)

e o oy at o agd SRR e RSN ptietalo T4 3500 Wi et oo

CDerr] cq er r] Dwas héhatdiio §0°C k18 hﬂn@ﬁltﬁdfﬁ&hbsurﬂn gind( dfter dddling, 2ty Padetatei5D

i it e bt o b .
met hyl pyr gm ﬁyZW%l neﬁaﬁ&v?gg%ydgw%ﬁ&mﬁg%ewd&ﬁdgw
Imx';]ure ﬁfd t et bm&ﬁmlhdml(lﬂzs Mn&@ﬂdmwamﬁ&bxmﬂmhy
Stirreq ol anbi S VR BoRs BF oot iy M CobdiEf of pRGEerdib S Resbbe o7, i o
B o et i oy
pugrgl fied by gﬁ%’ﬂ‘ﬂ"' %ﬁ%ﬁ? {)%g%) @gﬂ%&ﬁb{iﬁ&l o&%l &E&‘Pﬂf?&ﬂmﬂpﬁ
a gradi ent Of Otﬂﬂoi)ﬂ@ gin 185,255 8, SIBTQS“@Q}E@%‘@\%QH) Q%éﬁgm@ﬁ@zﬁi‘e

product were conbi ned an or at ed
- 85 - 746 @, ZH).P?I( 0H), @115ds 1HDSS. t0:8.95,6m, 2H); sass spectoun (hve BSP) 3T

ethyl acetate:h E@(SO m) to give 2-[4-(2-
cycl opropyl net hglfjﬁ' nyl) - N-(3-met hoxy- 5- net hyl pyrazi n-2-yl ) pyri di ne- 3-
sul phonami de (378 ng); [err]H NVR (d6-DMSO): 0.23 (g, 2H), 0.52 (m 2H),

1.0 (br m 1H), 5.24 (E, 3H), 2.51 (partly obscured by DMSO), 3.32 (s, 3H),
7.23 (br d, 2H); , 2H); 7.57 (dd, 1H), 8.42 (dd, 1H), 8.78 (dd, 1H)

10.1-10.7 (br s, IH); HaS&mBRIRLRLELERpFHHenfi)-N-B-hblbiyl Sielhylpyrazin-2-
yh)pyridine-3-sulphonamide (50 mg), obtained as described in Example 58, was separated in
to its individual substantially optically pure isomers by HPLC in small aliquots on a Chiralpak
A.D. chiral column, eluting with a mixture of hexane:ethanol:trifluoroacetic acid (85:15:0.1).
The fractions containing the isomer of shorter retentjon time were combined and the solvent
evaporated to give 2-{4-(2-carboxypropyl)phenyl]-N-(3-methoxy-5-methylpyrazin-2-
yl)pyridine-3-sulphonamide Isomer A (2.5 mg); 99% optical purity determined by
analytical chiral HPLC on a Chiralpak A.D. chiral column, retention time 10.832 minutes,
eluted with hexane:ethanol: trifluoroacetic acid (85:15:0.1) at a flow rate of 1 ml/minute,
detection wavelength 240nm. The fractions containing the isomer of longer retention time
were also combined and the solvent evaporated to give 2-[4-(2-carboxypropyl)phenyl]-N-
(3-methoxy-s-methylpyrazin-Z-}l)pyridine—S—sulphonamide Isomer B (1.1 mg); 91%
optical purity detenmined by analytical chiral HPLC on a Chiralpak A.D. chiral column,
retention time 12.336 minutes, eluted with hexanezethanol: trifluoroacetic acid (85:15:0.1) at
a flow rate of 1 ml/minute, detection wavelength 240nm.




The starting materi al

2- ("4- cycl opr opyl net hyl phenyl ) - N-i sobut oxycar bonyl - N- ( 3-

met hoxy- 5- met hyl pyrazi n-2-yl ) pyri di ne- 3- sul phonani de was obt ai ned as

fol |l ows: (1) 4- Br omophenyl cycl opropyl ketone (5.63 g), hydrazi ne
norfohydrate (2.5 nl) and potassium hydroxiﬁjle (3.33 g) were added to

et hyl ene gl ycavobédossd ) and the mixture heédt’éd to reflux fdPCTIGBRSE1I295 The
reaction mxture was cool ed and partitioned -between water (20 m) "and
ethyl acetate (30 ml) and the organic | ayer was separated. The aqueous

| ayer was emth ethyl acetate (30 m) and the conbi ned organic
phases were h 2M hydrochloric acid (15 n1) and_water (15 n1)
Yodrmethy

then dried (MySO[ er r ] 3-{4f2Caubenys?-methylpropydphenyl:Ni(F-mefhex

o3 oo SRl 20 60 et b0t il A i

(m 2H), 0.55 drydimeitiyl forthamile((d miPudder ah Wrebﬁbrgoﬂarmsodﬂm Hiddrhonate £42

i (£ S e Sl S AR
-70[err]C unde&,ﬁt mﬁrssmxwasa%&alamwm&msan@wmwehwm

I n hexane (8.8 was added at such a rate that the tenperature did not

exceed -65] er rgtiyhacatate §30 mb) drigd (MigBOW andsvammdamﬂeaesn@p s mwmrw@cpﬂlxer
t T
"60C and t he TR zu%ﬁ#%ﬂ&“@aé%ﬂgﬁéﬁw Prhettiforofiiiedinaeael 20
/SA\;E 3; a}tlvg(rjmaggeous so‘lsfjlﬁtoﬁ‘%lpgf anmoni y (nghéﬂt h A wor
phasem was Zep h2Q {se 6D, B0 (BiTDetrd> K%a?g} Zr#s{se&% é‘gg&‘% ﬁ]"g’t(ﬁyﬁﬂaégﬁl%‘ﬁ (2d
30 Vi o)
;(o gi ve) Zn(cgﬁﬁtpropyﬂ ne)?‘m?gspﬁhﬁgﬁo%:]??dgagfgmi lﬁg;ﬁag{jipkée”ﬁ_' NVR rate

(d[err]-DVBO): 4’11,2(1\(1-&'1)2H) 0.5 (d, 2H), 0.9-1.07 (m 1H), 2.5 (partly
obscured by DMSO), 7.2 (d, 2H), 7.7 (d, 2H); nmass spectrum (-ve ESP) 175
(MH. WD 96/ 40681 -86 -

PCT/ GB96/ 01295Exarhplei6d 4- (cycl opr opyl net hyl ) benzeneboronic acid (1.5 g),
2- chl or o- N-i sobut oxycar

( 3- met boxy- 5- net hyl py## 81( Lor H‘ Symetyiprapyllnbemyl N (3 -methoxy-9-resshylpyrazing2s o i um
car bonat e (912%'1%&1&@%@&6 i19(229 gy obkatnedlas HEAAMAGn ERAnglé 64, wak HisstVed (@83

m) and water m Xt ure was deoxygenat ed by alternatively
bubbl i ng argonpmmbgh(%xnaae@mmttawgswhew §5 drops) was added. The reaction

mixture was heated to reflux for 4 hours, cooled, basified to pH 8 by the addition of a
saturated aqueous solution of sodium bicarbonate and extracted with ethyl acetate (3 x 10
ml). The combined orgamc phases were evaporated and the residue was purified by |
chromatography on a Mega Bond Elut column (1 g), eluting with a gradient of 0-100% eth.yl
acetate in hexane to give 2-[4-(2-propoxycarbonyl-2-methylpropyl)phenyl]-N-(3-
methoxy-5-methylpyrazin-2-yl)pyridine-3-sulphonamide (24 mg); "H NMR (CDCl;):
0.94 (t, 3H), 1.20 (s, 6H), 1.66 (q, 2H), 2.28 (s, 3H), 2.92 (s, 2H), 3.84 (s, 3H), 4.05 (t, 2H),
7.14 (br d, 2H), 7.27 (partly obscured by CHCL), 7.48 (dd, 1H), 8.66 (dd, 1H), 8.79 (dd,
1H); mass spectrum (+ve ESP) 499.1 (M+H)".

ample 7 .
A 60% dispersion of sodium hydride in mineral oil (50 mg) was suspended in dry
| dimethyl formamide (10 ml) and 2-amino-5-chloro-3-methoxypyrazine (prepared as described
in Example 5 (a-d)) (100 mg) was added in one portion . The mixture was stirred at ambient
temperature for 45 minutes, cooled to 0°C and a solution of 4-nitrophenyl 2-(4-



and tetrakis(triphenyl phosphine) palladium O (347 ngs) was added. The
reaction mxture was heated to 80[err]C for 18 hours wth efficient
stirring and, after cooling, ethyl acetate (50 m) and water (30 ml) were
added. The organi c phase was separated and the aqueous | ayer exracted with
ethyl acetate (2 x 30 m). The conbi ned orgggi c phases were washed with
brine (15 nl), wirdeadss¢ M\uSq err]) and evapordféd. The resi duePoRSBRIMRSS ed

o o e o« PR i it 3P T ot i 2SS o5l

2- (4- cycl opr opyljded 4ot NP kactibh inbitire X YIGWAARD WhtaillahBiehftbiferiture-atB kiirédoiof a
zin-2- yl)pyridine-3-sul phonam de (1.85 Q) ;59[ err] H NMR (fd errHDIVBO): 0. 25
(q, 2H), 0.54 (I§hoymsy Water@3p miyand ethyl acetgte (13q mb) pyere gdded, Tollowed by 2M> 60 (d,
2H), 3.83 (d, é““g“%" A , ;s%n{c aftfed dﬁ.,l-gq 1H),
8!4)15 (s, ll(-i), 7 10- .%%ﬁ%wp}%;mzngs “'spect Wjﬁs%weES%)d 511“%0&2 f‘é‘?r : K

Exanpl e 67 extracted withretbdracetate (2 x 50 ml). The combined organic extracts were dried (MgSO,),

2-[ 4- (2-carboxypropyl | .\ ( 3- met.h -5- et hyl.pyr azin- 2=

715 pys i me- 3 SeppR A ARASER ehale et pURBER Y anpoBbg ARl B Bond Fighcatocm.
was separated iefuting ith?25% o1l1 dbelaté in iSoHeRind Thért was idk bbtaintd 2R W atetyIpPHeRY-NOY
HPLC in snmall aliguots on a Chiralpak A.D. chiral colum, eluting wth, a

m xture of hexdfrshiorerdrmaethexypyrazin- g3rsyiphegamide (35 mg), mp22512261G: oHs
cont ai ni ng t he y . t ' ' G i )| .
ol vent evapormat eg&bc?to %.iz\s;g?(s, ), 885 241519515 @RIHYET 3550, 309, 76%18 65 6m, 21),
2- [ 4- ( 2- car box\8F Gidy 1H)o B8A\dd,-1H){ 3- net hoxy- 5- net hyl pyr azi.n- 2-
yl) pyri di ne- 3-sul phonani de Isoner A (2.5 ng); 99% optical purity determ ned
by analytical chiral HPLC on a Chiral pak A D. chiral colum, retention
~time 10. 832 mi nut es The staing ehavdrialv-HitvsplivniyEd-(deetylphériyl pyiditeo 3 6€iphchaR v ad
(85:15:0.1) at a flogwrate of 1 m/mnute, =~ detection wavel ength_ 240nm_ The
fractions cont APHnsd by 3a apalegous proredugs g dhat descrbad; i Example 5(ii) bptstagting,from 4-

conbi ned and t Hordn ' ' ibed in UK P I
2-[ 4- ( 2- car boxy e HBe phenyﬁaiéiﬁl\gt&éfip&&r&ﬁ%emethoddescnbedmm atent Application

( 3- met hoxy- 5- néBIgLTR6an 64%-yidld; SHNMREDEI 2. D so N7 O7.1 GroraH), BS¢7I6 (mnid));
91% optical pur de ' b lyd & cal ,eni Lal I Lal pak
A D ohiral collii a BELRCEY o AT 208 un b8 e T S G, ) M
hexane: et hanol :spédtiubd (o€ BSPE3ooqMNG (85:15:0.1) at a flowrate of 1

m / m nute, detection wavel ength 240nm WO 96/ 40681

-87- PCT/ GB96/ 01295 Exanpl e 68
2- [ 4- (2- Car bOXygxanilk bRl J4e B9 WelehlY ( 3- Met hoxy- 5- met hyl pyr azi n- 2-
A b e Sl il .

yl ) pyri di ne- 3- sul'phonam de( 22 bt ai ned as described in Exanple 64,
was dissolved in dry difheedmpounds ofghe invention may beiadreinisteredfontberppaytio oof  ar gon
and sodi um bi Caﬂr@ﬁ?ﬁkﬁcu‘s@%owarm—bloodedanima!ssuchasmaninthefonnofconvenﬁonal

pharmaceutical compositions, typical examples of which include the following:-

a) Capsule (for oral administration)

Active ingredient * _ 20

Lactose powder 5785

Magnesium stearate 1.5
“b) Tablet (for oral administration) _

Active ingredient * 50

Microcrystalline cellulose 400

Starch (pregelatinised) 415



ng) and nmethyl iodide (30 [err]1l) were added. The reaction m xture was
stirred for 18 hours and water (20 ml) was added. The sol vent was decanted
and the residual solid was dissolved in ethyl acetate (30 nl), dried

(MgSO err]) and evaporated. The residue was triturated with ether (15 m)
andfiltered to give 2-[4-(2-nethoxycarbonyl_2-nethyl propyl)phenyl]-N-(3-
met hoxy- 5- met hyaqoeeaegsin- 2- yl ) pyri di ne- 3- sul phohani de (36 ng) pCTEBFH12MVR
(CDCl[err]): 1.20 (s, 6H), 2.40 (s, 3H), 2.75 (s, 3H), 2.92 (s, 2H); 3.80
(s, 3H), 7.23 (Magmsshmsieamte g4 1H), 7.54 (d, 2H), 7289 (s, 1H), 8 48 (dd,
1H), 8.81 (dd, 1H); nmass spectrum (+ve ESP) 471.2 (MtH)[err]. Exanpl e 69

2-[ 4- (2- Car boxy- 2- met hyl propyl ) phenyl ] - N- é 3- met hoxy- 5- met hyl pyr azi n- 2-

yl ) pyri di ne- 3- sﬂ!ﬁiﬁﬁ&!ﬂ@ﬁomﬁvw tgtion)escri bed i n Exanpl e 64,
was di ssol ved igc&'r L@l (5 nl) and concentrated gigspRyyic acid (5
drops) ,was added. The reaction m xture was heated to rerlux for 4 hours,
cool ed, basi fi cPropylepgetgl®oby t he addition of a saturat&® aqueous sol ution of
sodi um bi car bongt.e .and extr d with ethyl acetate ( m). The

conbi ned or ganig"lﬁ‘f@aﬁﬁﬁf@é@@por ated and the resi dé@'vé@ purified by.
chromat ogr aphy paifeedMagss Bond El ut colum (1 g), el utiknmossth a gradi ent of
0-100% et hyl acetate in hexane to give _ _

2-[ 4- (2- propoxycar bonyl - 2- met hyl propyl ) phenyl ] -N- (3 '

met hoxy- 5- met hy hi- Q- kel e 3= Pl f24 ng); [err]H NWR
(CDCi[err]): O. ) ;L. S, , 1.6 d, , 2.28 (s, 3H), 2.92
(s, 2H), 3.84 (Actilipgrediet® (t, 2H), 7.14 (br d, 2H), 00S2AQqpartly obscured
by CHCl[err]), SM}&ﬂmlH), 8.66 (dd, 1H), 8.79 (dd H); nmass spectrum
(+ve ESP) 499. 1&‘%‘ , Exanpl-e 70 _ A 609 i spersion of sodium
hydride in m nergkerP8d (50 ng) was suspended in dry @igsethyl formam-de (10
m ) and 2-am no-5-chl oro- 3- net hoxypyrazi ne (prepared as described in
Exanmpl e 5 (a- d)Begzybdcabgl was added in one portion . P nixture was
stirred at anbi .%ﬂ;n' e for 45 mnutes, coole@g¢o OC and a solution
of 4-ni tropheny? &%&ﬁ e WD 96/ 40681 o1 -
88 - Purified water PCT/ GB96/ 01295 acet yl phenyl ) pg#9@% ne- 3- sul phonate -
(250 nmg) in dry dinmethyl formamde (10 nl) was slowy added at Jerr]C. The
reaction mixture was allowed to attain anbient ‘tenperature and stirred for
18 hours. Water Nofdthelaptiveiisigreditnt!* maaypicaly(bt 30 Exhmplé/déseribeddRebinbeford sraed by

2M hydrochloric acid tqQ pH4. The o;lganl ¢ phase was_separated and t he.
aqueous | ayer MM@EW@W‘@ yTabletsand capsles formglatipns may he coygedinn e

organi ¢ extract gonWehtfondl tfithet Hbridt o modify or sustain dissolution of the active ingredient. Thus,
- for example, they may be coated with a conventional enterically digestible coating.



evaporated and the residue was purified by chromatography on a Mega Bond

El ut” columm, eluting with 25% et hyl acetate in isohexane. There was thus
obt ai ned 2-(4-acetyl phenyl)-N-

(5-chl or o- 3- net hoxypyrazi n- 2-yl ) pyri di ne- 3- sul phonam de (35 ng), mp.
225-226[err]C, [err]H NVR (CDCl [err]): 2.15 (s, 3H), 3.85 (s, 3H), 6.75 (s,
|H), 7.45-7.6 (WQ96Kap81 7.95-8.05 (m 2H),-807-(dd, 1H), 8. 85 pcuasBdeiRes

The starting material 4-nitrophenyl 2-(4-acetyl phenyl, r.i dine- 3- sul phonat'e
was obtai ned by an anal, I3us4pr ocedure to that descri‘%%"?%ﬁé@%ee 5(ii)
but starting frog 4- ety enyl boronic acid (itself prepared by the

met hod descri bdB Jui™ 'Ué,Pate t ApplicatWesXGB 2276161), in 54%yield; [err]H
NVR (CDCl[err]): 2.7 SZ)R‘H;"J(/(m 17.5-7.'6(m 1H, 7.7-7.8 (m
2H), 8.0-8.1 (m 2H), 8. . M 2H)\_8. dd, 1H), 9.0 (dd, 1H); Mass
spectrum (+ve ESP) 399 (WeH)[err]. anple 71 (Note: all parts by weight)
The conpounds of the invention nmay be adm nistered for therapeutic or
prophyl actic use to warm bl ooded ani nmals such as man in the form of

conventi onal pharmceuis conpositions, typical exanples of which include
the foll ow ng: 'B‘) (for ora{Naci(n' nistration) Active ingredient *
20 Lactose powéer"‘ ""\ q 578.5 Magnesi um
Stearate SOzNH—< R 1.5 B) Tabl et (for oral
redient * — : 50

adm ni stration) Active i .
M crocrystalline cellulo 400 Starch (pregel atini sed)
47.5 WO 96/ 40681, - 89-

PCT/ GB96/ 01295 Magnesi g?%{ear ate 2.5
c) Infectable S?IBu)ti o¢ forr\i ntravenous adm ni strati on)
m

3 W.
A
Ar Z

P. —X
SON —</ >—R’ i
3
A

B r\ P WX
N soN— DR v
Z=

T

3
224 4

A
B {A v
X S0,.Hal
T

P wx
HN~(’ )—R' vi
-<z—_=

W—X
HzN-</ N_R' vil
Z—



Active ingredient * : 0.05 - 1.0 Propyl ene
gl ycol 5.0 Pol yet hyl ene gl ycol (300)
3.0- 5.0 Purified water to 100% d)
I nj ectabl e Suspension (for intramuscul ar adm nistration) Active ingredient
T 0.05 - 1.0 Methylcellul ose
0.5 Tween 80 WO 96/40681 -0f - 0. OBCTABI6)0I295
al cohol ) ' ehemiail Fahkk@aeum chl ori de
0.1 Purified water 3 (Continued) t 0 100%  Not e:
the active ingredient * Ka';?Al\x ¢#cally be an Exanpl e descri bed herei nbefore
or as a pharnaceut jgal | cepfi'abl e sal s, Tgbl ets and capsul es formnul ati ons
p @:&__Llﬁﬁ WF— p
us,
o

may be coated in c nt | nner 1in tq nodify or sustain
di ssol ution of the active SN Rexanpl eVilt hey may be coat ed
wi th arconventional enterically digesti

oating. WO 96/ 40681
- 90 - PCT/ GB96/ 1295 Chem cal Formul ae
[err] WD 96/ 40681 - 91 - -
PCT/ GB96/ 01295 3 Chem cal Fornmul ae (Conti nued)
[err] Azé_’\ 4
1
(B )m 1 r IX
™ NH, :
3
Az/, 4
Bk || X
X S0,.0Re
I .
3
Az’/k 4
1 Xl
B Y13
X $0,.Hal

@YWt r Xia



WD 96/ 40681

veciamiors 1 anered NDMMURARROMN o1 <ne cormmin i cersy

wherein one of Alerr], Aerr], Aerr] “ant Al er'r] is nitrogen and the
remti nder of Alerr], Alerr], Alerr] and Alerr] are CH; Ar is a .phenyl
group which i swosméest i t uted or bears 1, 2 or 3 substituent sPCTGBISOIIIENt | v
sel ected from (1-'6C) al kyl, am no(1-6C)al kyl ,-9droxy(1-6C)alkyl,

N-[ (1-4C) al kyl ] am no(|I - 6C)al kyl, N, N-[di (1-4C)al kyl]am no(1-6C)alkyl,
car boxy(1- 6C) al KEGLAIMS 6C) al koxycar bonyl (1-60) al kyl ,

(1-60C) al kyl car bonyl oxy(1-6C) al kyl, carbanoyl (I -6C)al kyl, N-(I-

6C) al kyl car bamoyl (1-6C) al kyl, di-N-(1-6C)al kyl carbanoyl (1-6C)al kyl, N-(1-
6C) al kyl car banmoyWiaswe elgi@ist kyl , car boxy(1- 6C) al koxy,

car boxy(1-6C)al kylthio, (1- 6C) al koxycar bonyl (| - 6C) al koxy,

(1-6C) al koxycar bonyl (1-6C) al kyl t hi o, carbanoyl (I - 6C) al koxy,

(1-6C) al kyl car bappy| (A hétesosydiie¥mpétind bf fHeXferdnk¥d Lar banmoyl (1 - 6C) al koxy,

car banoyl (1- 6C) al kyl t hi o, (1-6C)al kyl carbanmoyl (1-6C)al kyl t hi o,

di (1-6C)al kyl car banoyl (I - 6C) gl kylt hio, (2-6C)al kenyl,

car boxy(2-6C)al kenyl, (2-6C) alzg, yl , carboxy(2-6C)al kynyl,

hal ogeno( 2- 6C) al kyl, trifl uorsorfet , trichloromethyl, tribronomethyl,
(1-6C) al koxy, hydr o - koKy, di hal ogwke¥ -6C) al koxyl

trihal ogeno(l+6C)al koxy, (2- AL_6 |WOX L - kyl, (226C) al kenyl oxy,

(1-4C) al koxy(1-6C)al kyl, ¢1- arbonyl (1 -6C) al koxy(1-6C) al kyl

car boxy(I-6C)al koxy(!-6C)al kyl-, Ayydroxy(l - Zs5)¥al koxy(1-6C) al kyl, -

(1-4C) al kyl thio(l-6C)al kyl, (1-4C)al kyl sul phinyl (1-6C)al kyl, (1-
wherein one of A', A%, A®and A*is nitrogen and the remainder of A, A%, A%and A* are CH;
Ar is a phenyl group which is unsubstituted or bears 1, 2 or 3 substituents independently
selected from (1-6C)alkyl, amino(1-6C)alkyl, hydroxy(1-6C)alkyl, N-[(1-4C)alkyl}amino(1-
6C)alkyl, N,N-[di(1-4C)alkyIJamino(1-6C)alkyl, carboxy(1-6C)alkyl, (1-6C)alkoxycarbonyl
(1-6C)alkyl, (1-6C)alkylcarbonyloxy(1-6C)alkyl, carbamoyl(1-6C)alkyl, N-(1-
6C)alkylcarbamoyl(1-6C)alkyl, di-N-(1-6C)alkylcarbamoyl(1-6C)alkyl, N-(1-
6C)alkylcarbamoyloxy(1-6C)alkyl, carboxy(1-6C)alkoxy, carboxy(1-6C)alkylthio, (1-
6C)alkoxycarbonyl(1-6C)alkoxy, (l-6C)alkoxycaxbonyl(1—6C)alkjlthio, carbamoyl(1-
6C)alkoxy, (1-6C)alkylcarbamoyl(1-6C)alkoxy, di(1-6C)alkylcarbamoyl(1-6C)alkoxy,
carbaméyl(l-GC)alkylﬂﬁo, (1-6C)alkylcarbamoyl(1-6C)alkylthio, di(1-6C)alkylcarbamoyl(1-
6C)alkylthio, (2-6C)alkenyl, carboxy(2-6C)alkenyl, (2-6C)alkynyl, carboxy(2-6C)alkynyl,
halogeno(2-6C)alkyl, trifluoromethy), trichloromethyl, tribromomethyl, (1-6C)alkoxy,
hydroxy(1-6C)alkoxy, dihalogeno(1-6C)alkoxy, trihalogeno(1-6C)alkoxy, (2- |
6C)alkenyloxy(1-6C)aIkyl, (2-6C)alkenyloxy, (1-4C)alkoxy(1-6C)alkyl, (1-
6C)alkoxycarbonyl(1-6C)alkoxy(1-6C)alkyl, carboxy(1-6C)alkoxy(1-6C)alkyl, hydroxy(}-
6C)alkoxy(1-6C)alkyl, (1-4C)alkyithio(1-6C)alkyl, (1-4C)alkylsulphinyl(1-6C)alkyl, (1-
4C)alkylsulphonyl(1-6C)alkyl,
(1-4C)alkylenedi6xy, (3-6C)cycloalkyl, (3-8C)cycloalkyl(1-6C)alkyl, phenyl, phenyl(1-
6C)alkyl, phenoxy. phenyl(1-6C)alkoxy, pyridyl(1-6C)alkoxy(1-6C)alkyl, halogeno, hydroxy,
mercapto, cyano, nitro, carboxy, (1-6C)alkoxycarbonyl, (2-6C)alkenyloxycarbonyl,



4C) al kyl sul phonyl (1-6C) al kyl , (1-40) al kyl enedi oxy, (3-6C)cycl oal kyl,

(3-8C) cycl oal kyl (1-6C) al kyl, xmm IIEI“"HHHJ ull 6C) al kyl , phenoxy,

phenyl (1 -6C) al koxy, pyridyl (I kyI hal ogeno, hydroxy,

mer capt o, cyano, nitro, carboxy,* (%-6E) al kdxydar bonyl

(2-6C) al kenyl oxycar bonyl , _ WO 96/ 40681

PCT/ GB96/ O1295wo0 96/40681 PCDBBI6/01295

phenyl oxycar bonyl’, phenyl1(1-6C)al koxycar bonyb3-(1-6C)al kanoyl, benzoyl,

(1-6C)al kyl thi o, (1-6C) al kyl sul phinyl, (I-6C)alkyl sul phonyl, phenylthio,

phe][llyl sul phi nyl ,pmmmw@nphwmmalm@wmmmm Lbenﬂosrl, (160 y Jaliylthib, -

trifluoroaceta uo ce m do 78

N- [ (1-4C) al kyl ] 6839&%&11"%@@%{5 L‘Z%j ﬁ%}"@ Pgﬁ'?%%ﬁf’ f, pheaylsttphonyl,(1-
-(1-40Q al kyl cajzmﬂl no trifRbivac8N] triflaoroRd e, H—[(l-4C)alkyl]tnﬂuoroacetamxdo,

N—(l 4C) al kyl sul pha N N-di (| -4QC) al kyl sul phamoyl , = N-phenyl sul phanoyl ,

gli ?C%zél) kfiEelsuI &mﬂ%& HHEMHMQMH%P \ﬁ@/@éj amoyl, .
-(1- al kyl ur gpqcﬁ%kp ‘ﬁ*‘m‘ﬁﬁ” @‘gjs,!ﬁ Mntﬂy ur ei do,

3- phenyl t hi oure?%l , atlfve ma%el? gy eter cé@?ﬁmogr% ] cont m?‘ p1 2, 3

or4 het er oat ons Nﬂdﬁﬁd@dﬁyhﬂpmh&ﬂmhﬂ@ﬂpmowbgb@thMI phur a

ndependent |y s eter°§@b%4#%%?%§3h%§é!€v@gﬁmg%%aﬁaﬁﬁée S, oup

-NRaRb in whi ch 3R3-60)akjthidir€ido, 3cshenyl ﬂﬂiﬁéldo.amehﬁmb&édhét&ﬁbﬂbdrgﬁﬂﬁﬁonmmng
(1-6C) al kyl, phené’ﬂ( 1- 4C) al kyl and (1 6C) al k beari ng a carboxy,
(1- 6C) al koxycar He sﬂwéﬁr%mgeq,pxygen and sulphur, a six

di (I -6C)al kyl lﬂgggyeld hﬂfﬁqﬁdép@ﬂﬁ ot ©
aI (1 pyrzgl i éi ﬁ)e/llr - 0X0- 1- §°IP' ?B%? ny 1&&9!‘@05:%6?9)& nyl, Bﬁﬁel

2- 0x0- | - pi peri dilﬁtydgen,mwgdndndlstﬂphm,addlwmmmaRbmwhnlgRaandearemdependenﬂy
B ' t |t

Aorr] or A errToBarEPRI Pl f-oCRaS) SRR e ARy el deaiony.,,
i szter? lt é[or(lmﬂmémygﬁ?bﬁhﬂym-@ﬂk@h%amm& (ﬂ(l%m(galkﬁﬁirbh Wﬂﬁoyl group,
substituen err rom a ripng in whic is
nitrogen; X is O P 3 M echrép%l Y 2px9-1-pymplidindgln
hal ogeno, (1- 4C)p?;5éﬁninlfzjoxé-@)-ﬁi:éiﬂ¥d§l% rf;ﬁdli%b}ﬂhﬁ% Blfdio riggd substi tuent

Rlerr] is hydrogen, haI ogeno kyl, methoxy, et hoxy,
trifluoronethyl orethynyl a ring in which Wis CRz in which Rz

s hydrogen, hal ogeno. 49@3@41 subsgbt 0 Al ol of 1, ot URVR TR LR e
is nitrogen; Y is nltrogen stitue _
(1-4C)alkyl, halogenoand(l—4C)a1koxy,mls zero, 1,2 or 3; theting containing W, X, Y

and Z and bearing substituent R' is selected from:

(a)  aringin which W is nitrogen; X is CH; Y is nitrogen; and Z is CRy in which Ry is
hydrogen, halogeno, '( 1-4C)alkyl, (1-4C)alkoxy or trifluoromethoxy; and substituent R! is
hydrogen, halogeno, (1-4C)alkyl, methoxy, ethoxy, trifluoromethy! or ethynyl;

(b)  aring in which W is CRz in which Rz is hydrogen, halogeno, (1-4C)alkyl,
(1-4C)alkoxy or trifluoromethoxy; X is nitrogen; Y is nitrogen; and Z is CH; and substituent
R! is halogeno, (1-4C)alky], methoxy, ethoxy, triflucromethyl or ethynyl; and

(c) aring in which W and X are both nitrogen; Y is CH; and Zis CRx in which Rx is
hydrogen, halogeno, (1-4C)alkyl, (1-4C)alkoxy or trifluoromethoxy; and substituent R is
halogeno, (1-4C)alkyl, methoxy, ethoxy, trifluoromethy] or ethynyl; and wherein any of said



Rlerr] is halogeno, (1-4C)alkyl, methoxy, ethoxy,~trifluoronethyl or

et hynyl ; and (c) aringi re both nitrogen; Y is CH

and Zis CRx in which Rx is mmmn Hm i(1-40) al kyl, (1-40C) al koxy
or trifluoronethoxy; and substitdent ernr siss hal ogeno, (I-4C) al kyl,

met Hoxy, ethoxy, trifluoronethyl or ethynyl; and wherein any of sai d

WO 96/ 40681  wo 9640681 PCT/GBY6/01295

PCT/ GB967 01295 -94 - -94- °  phenyl
or benzene or heterocyclyl noieties of a substituent on Ar may be

unsubstit ut ed orphenylff Bénzescordetetotfelflthsittics oEafubsiitaéln e Af ey by umsebstivitedior

1 oy S afr e eboemdmiods il e i {Cowcn

acceptabl e salt Edik?g%ﬂ&ﬁ:yad&rc@o 5 Q64 HiflubfoRieR; or an N -ox?demereoﬁ"

uticall
clained in claim1 wherein Ar | s aphenyl group which is unsubst I tuted yor
bears 1, 2 or 3 asgepiable saltthereofporaprodrugthereoke| ect ed from nethyl, et hyl

propyl, isopropyl, isobutyl, tert-butyl, sec-butyl, am-nonethyl,

2- am noet hyl , hydr oxynmnet hyl , 1- hydr oxyet hyl, 2- hydr oxyet hyl ,

3- hydr oxy- 2- et hl prmmmammdmmmmwmapmmpmth hyl,

2- (et hyl am no) et h di hy| di g%et

car boxynet hyl , é‘?‘ﬂﬂygﬁﬁ?ﬁ%‘ Tg @’%&%‘&n W@ﬁ%ﬁw mé/tinyl ethyl

2- car boxy- 2- rret lnsoﬁﬂtS' ome&ierQlﬁhﬁﬁb 1) Yydi6k 1,
%t hyl , y (rret hoxycar bonyl ) et B0 By ki

| - (et hoxycar bon

| - (et hoxycar bony yﬁrﬂmethyh (lwﬂmx%dfﬁam lpzupyl, l-hydroxy-Z-methylpmpyl

(et hoxycar bonyl

2- met hoxycar bony%bﬁnﬁmﬁg M M#%poxyc}lh%m%% r?@"ﬁet?ypr op

gc et o;<yrret gyl y pn:adp:y:yh I methiplo m-ymgwuﬂwgﬂmmxyqﬁw&mbmmpﬁmuboxy-}mt?ﬂpmpﬁ,
-acet oxy- 2-ne ro -pjva ynmet hoxy,

1- car boxyet hoxy, W%W@%%X‘LM%%M%{%&%&WWt hi o.

1- car boxyet hyl t NnisthokyerBdagBMBYIlI-(dtiixgearBong Dol - iRy taktonghethyl, 2-

met hoxycar bonyl net hoxy, et hoxycar bonyl met hoxy,
- ( met hoxy car bon{mefhaxieatbonypropylz2-{sthaxyenshopypropy) 3 methoxycarbonyl-2-methylpropyl, 2-

I

5ot hoxy car borb PR oy PRI IR omycatbonpioryoctyl,

(met hoxycar bonyl pmdbﬁy*yxmthy,l. medmwmxmmbmvﬂoylmqpmpyl

(Tt howycar Dony| LNy, o bR O Y o gy, csorymeiti.

2- (met hoxycar bo nykhpamublﬁbmc&bd:@bthmc,m bthoxycarbonyiiigthoxy,

2 carbaroyl ZPﬁSYethg?yc?r”t e S A T SR

2 (R et iyt Car ARy oL ?‘*”%ﬁ e ****‘%%%W Bty tbonyhpropory, 2

_ (ethoxycarbonyl)propdxy. (methoxycarbonyl)methylthxo, ethoxycarbonylmethyltluo, 1-

(methoxycarbonyl)ethylthio, 1-(ethoxycarbonyl)ethylthio, 2-(methoxycarbonyl)ethylthio, 2-
(ethoxycarbonyl)ethylthio, 2-(methoxycarbonyl)propylthio, 2-(ethoxycarbonyl)propylthio,
vinyl, allyl, 1-propenyl, 2-butenyl, carbamoylmethyl, 1-carbamoylethyl, 2-carbamoylethyl, 2-
carbamoylpropyl, (N-methylcarbamoy!l)methyl, (H—et!lylcmbamoyl)methyl. 1-(N-
methylcarbamoyl)ethyl, 2-(N-methylcarbamoyl)ethyl, 1-(N-ethylcarbamoyl)ethyl, 2-(N-
ethylcarbamoyl)ethyl, 2-(N-methylcarbamoyl)propyl, 2-(N-ethylcarbamoyl)propyl, (N,N-
dimethylcarbamoyl)methyl, (N,N-diethylcarbamoylymethyl, t-(N,N-dintethylcarbamoyl)ethyl,
2-(N,N-dimethylcarbamoyDethyl, 1-(N.N-diethylcarbamoyl)
ethyl, 2-(N,N-diethylcarbamoyl)ethyl, 2~(_M,_N_-dimeth.ylcarbamoyl)propyl, 2-(N.N-
diethylcarbamoyl)propy!, N-methylcarbamoyloxymethyl, N-ethylcarbamoyloxymethyl, N-




et hyl car banoyl ) et hyl, 2-(N- et hyI car banoyl ) propyl,

2- (N- et hyl car banmoyl ) propyl, (N N I;nl m yl ) met hyL
(N, N-di et hyl car banoyl ) net hyl , r- (N “lmmmﬂ Iﬂml yl)ethyl,
2- (N,

2

N- di et hyl car banoyl ) et hyI - (N; N-di ét h{l car banoyl ) et hyl ,

- (N, N-di et hyl car banoyl ) et hyl , 2 (N N- di et hyl car banmoyl ) propyl, 2-(N, N
di et hyl car banowo gs74op82l , N- net hyl car banoyl oxynet hyl , PCT/GBY6/01295
N- et hyl car banoyl oxymet hy, N WO 96/ 49581 ' )
PCT/ GB96/ 01295 - 95-

pr opy! car bamy! opppiinoyiésymihsl; S hastoybmyloyingiy), 2amdyhis -

t hyl b I th t I b t hyl -
but 1 car bany| oxPEYRYPmIGREAR -gw?wfﬁf ki iaa

2-nmet hyl -3- (N plylcabsmsyienyeyD 2 MIN-prejyl mmﬁapyl 2-methyl-3-(N- .
1- car bgnoyl et hox 2- car bano Iet hoxy, car ba yl propo
(N-net hyl car baméﬂtymﬂw" *P?-TQ?&" afgpyle Xy, 2-carbamoylethoxy, 2-

N- net hyl car ba gﬁ&@%gﬁw amoyl)meth
et-hyl car bano H @% y’&z “ﬂ-et car banoy! ) et hoxy, Dmethoxy,

N-
x met hyl car baﬁﬂ@ﬁhﬂm}@e@mﬁ ﬂ*‘(ﬂ'wﬂaﬂlb%ﬂmyl)empm pe(Rethylcarbamoyl)ethoxy,

NN SFLQ?L??EZ%%@W@ %@Wﬁ?ﬁ%%@%@wﬁ N

- (
|- (
2-(
(
1-(N,
c21| (et hyl gar bago?/l I ) 2 d h I f Il);neﬂ:oxy,

N, N- di net hyl car banmoy propoxy N N- di et car ba p. oxYy,
car bamoyl met hyl ¢ MG Siresilcaapaz Do, Xeemvd PHNY
2- car banoy!| propyh{eﬂiy "ﬁ?ﬁ%ﬁw ¥ HIB 'N-dimethyl I
et hyl car banoyl ) ne % 10, (N-ef hy argthn%lgﬁ’ é’% o o ycarbamoy)
1-(
1-

N- net hyl car ba DIDPWSG ﬂlﬁ,ﬂmylcaﬂﬁn@ﬂ)mpm wbdnmyhmmsdthity [l-tcmbunoylethylthxo, 2—

2 (N et hyl car balSyF I %Mﬁw{mﬁﬁ%@ﬁ@iﬂﬁ%@wﬂ%ﬂ#@% v

di met hyl car banoy efhyleirb )nﬁhth NW?MM&)&WIWI-MlM arbamo)ethylthio,
di et hyl car banoyl )et hyl t hi o net hyl car bano )FQW%% #&) 1- (N, N—

di et hyi car banoyl FeNpethrrgd e’t’&f’@mg%@i ¢ driDsethyle

di met hyl car bam%ﬁ:@ftﬂ@d Q-K%%Eﬂ}l’éa)ﬂ%ﬁﬁ%r&ﬁlﬁm (N.,H-

- 2- car boxyet henyl car 0X -I prop enyl car boxy- 2 butenﬁ

car boxyet hynyl , lﬁlw (.N./H—dleﬂwmyylmlm -N-hyny!

2Pl Uy ot hyl pé%%@fn‘%ﬂpﬁ? Do, (KN hlhybepantoy BRSPS LGN, |
Irorgtnthgil uo;?ﬁggyl menmmn-mtﬂmmymmmﬁwwylmm{%@m hyl ,
1- hydrg%yet hox¥, dgmﬁ@’g? ﬁg??ﬁaﬁgmg?wmﬁ?%&ﬁv 3cirboxyetheny),
2- hydroxy- 1, 1- di 3eiafbok@il ngd huexmatb@iyoarﬁokyé I,gmﬁqepropynyl4-

2,2,2-trifluoroethoxy, trlfluorprog pent af | uor oet hoxy,
al Iyl oxymet hyl | @gbﬁﬂ-%ypwzylmtwwrwﬁb pynyl l-butynyl. 2-chloroethyl, 2-bromoethy},

2 DUt enyl oxy, - e R dishorodt L, BBt 22 OO Penfiorocty,

2- met hoxyet hyl , Zrifinonomsthylhtyichlo®methyl, mbromomethyl, methoxy, ethoxy, propoxy, isopropoxy,
butoxy, hydroxymethoxy, 1-hydroxyethoxy, 2-hydroxyethoxy, 2-hydroxy-2-methylpropoxy,
2-hydroxy-1,1-dimethylethoxy, difluoromethoxy, trifluoromethoxy, 2,2,2-trifluoroethoxy,
3,3,3-trifluoropropoxy, pentafluoroethoxy, allyloxymethyl, (2-methyl-2-propenyloxy)methyl,

(3-methyl-3-butenyloxy)methyl, vinyloxy, allyloxy, 1-propenyloxy, 2-butenyloxy,
methoxymethyl, ethoxymethyl, 1-methoxyethyl, 2-methoxyethyl, 2-ethoxyethyl, 3-
methoxypropyl, (1-methoxycarbonyl-1-methylethoxymethyl, (1-ethoxycarbenyl-1-methyl)



met hoxypropyl, (1-nethoxycarbonyl -1 - iet hoi{rreth yl,

(1 - ét hoxycar benyl -1 - met hyl) ”"III”H'H
PCT/ GB96/ 01295 - 96-
et hoxynmet hyl , net hoxycar bonyl et oxyrret hyI b oef hoxycar bonyl met hoxymet hyl , (1-

met Hoxycar bonyl ) net hyl , (1-et hoxycar bonyl et hoxy) net hyl , .

car boxynet oxy 08440681 ( 1- car boxy-| - net hyl ) et hoxynet hyl , PCT/GB96/01295

(1- car boxyet hoxy) net hyl , (1- et hyl - 2- hydr oxy<86xxy) met hyl , )

(1,1 -di nmet hyl - 2- hydr oxyet hoxy) et hyl , (2-hydr oxyet hoxy) et hyl ,

met hyl t hi onet hyl ptbnxmaﬂuﬂ,hgdthdxywdnylmeﬂﬁxmthjﬂl ethoxycarbonlylmethoxymethyl, (1-

2- et hyl t hi opr op t I’ly hi qe

2- et hyl t hi oet hyl meﬁ%gﬁomgﬁy IW %Ogﬁ#&ﬁfﬁ%eﬁé#ﬁm‘”mmﬂhﬁ
met hyl sul phi nyl ethﬁrbo@-lémmmbﬂbmﬂutmbethoxy)mthyl (1-methyl-2-hydroxyethoxy)
2- (et hyl sul phi nyl Eg - -yI I'sul hi nyl hyl , )

| - (et hyl sul phi ny L&O %9}%‘{311353‘ %WHWMHWW‘B‘PB‘S‘“YL
2-yl, methylsul p@&ﬁﬁﬂ%%gl ufdﬂﬁ;‘l behyl, @J?&myhmﬁ{aﬁwz-yl ethylthmmethyl,

2- (et hyl sul phonyl) et"hyl (rret hyl Sul phonyl ) pr op-"2-
et hyl sul phonyl rreﬂmhylthmetbﬂthﬂhsmmbm :h;dpmpzﬁyl me%vgt)lpbwlph@uylﬁ et hyl ,

sopr opy! | dened BepYBpERYsm T RRRE RN 2 e ERE S borop 291,
etapropy WWWWWMWMWW%
E phgnyl et hoiy H%Wlp}fg‘ﬁﬁ‘pé?w]ﬂkﬂgg% “f?ﬁﬂmg?‘ébﬁm{l' 2

pyridyl met hoxy mt:h&hyls&axoaylwrdpch%l. Ry MIpRSdYthethyl 1 ityisaiphams Ry 2-et hyl

fluoro, chloro, bronb, 'iod % nmer car pt o, cyano nltro carboxy,

met hoxycar bonyl , (eth)éﬁmyldﬁhybﬂy(ﬂhy WMDB"&P‘BO’J}WG

eyt non PSSR0 oropr BHibhs 2‘”@%9@%@‘%

2- phenyl et hoxy c atjalepropyldtiol,oytlobuyimiethyl, cyciopentginmethyl, iphényk benzyl, Sfrheﬁy!emz

et byl sul phonyl “hwkﬁvigﬁ%kﬁm&ﬁeﬁﬁeﬁw xR s plenyioropoxy,5-

phenyl sul phonyl , be }g&ﬂoﬂﬁ : £inethyl, wwldyw&mrﬂwztwyﬂﬁ&ﬁ&%ahyl

trifluoroacetam rifluor oacet amd

ethyl trifl uor oac&nemw eh!oro meiode hyﬂmmmmmsnmmwtrowaehqm methoxynichionyl,

&alr\l?glme)%llhyl car bam)E/’F’V‘Jaﬁﬁ%ﬂg‘?wl:gyﬁk1 Zc%b oﬁ:%bﬂlﬁ@){}? Qrﬁ@:ﬂl) %ﬁeé@l—%ﬁb&?&%ﬂ@#—
N pheny! sul phars ymﬂm%ﬁ:m?ﬂ%wﬁmm?mwmﬁmm'
begzengsul pﬁonanﬂﬁ? [%Péy %'?2@3@}%?"&/@8’ g'aﬁ‘mi&r %FQ'EJ’B"F’%M butyryl, 1sobutyryl

propyl ureido, 3- m&%yﬂ umymo, ethyitRio) 0 ulﬁnﬂmfehx‘yis&?hiﬁylt fikd@sulphonyl,
3- et hyl t hi our ei do, pr Og%gl}'t hi our ei 3 | our.ei do, . pyr r0|‘¥ﬂ
’yl

furyl, thienyl, FWEB‘?B?‘WF Hhippbgnyls ‘-&WBIPP Yslt %’W%J?W 0,

IZSZE h aéggé: az.(l)I. l&aﬁdﬁﬁmgégogf%%owr&o?{ﬁ?g%@ melhyltﬁ,ﬂu -t hi adi azoI yl, ¥

1, 3, ‘4-thiadiaz @thylmﬂm;omca@micgcl benzamido, E-methylbmzamxdo N-ethylbenzamido, carbamoyl N-
methylcarbamoyl, N-ethylcarbamoyl, N,N-dimethylcarbamoyl, N,N-diethylcarbamoyl,
phenylcarbamoyl, sulphamoyl, N-methylsulphamoyl, N-ethylsulphamoyl, N,N-
dimethylsulphamoyl, N,N-diethylsulphamoyl, N-phenylsulphamoyl, methanesulphonamido,

ethanesulphonamido, benzenesniphonamido, ureido, 3-methylureido, 3-ethylureido, 3-

propylureido, 3-phenylureido, thiourcido, 3-methylthioureido, 3-ethylthioureido, 3-
propylthioureido, 3-phenylthioureido, pyrrolyl, furyl, thiényl, imidazolyl, pyrazolyl, oxazolyl,
isoxazolyl, thiazolyl, isothiazolyl, 1, 2, 3-triazolyl, 1, 2, 4-triazolyl, 1, 3, 4-triazolyl, 1, 2, 4-
oxadiazolyl, 1, 3, 4-oxadiazolyl, furazanyl, 1, 2, 4-thiadiazolyl, 1, 3, 4-thiadiazoly), tetrazolyl,
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-97-° pyridyl, pyrimnyl, pyrlﬂﬂl’um“muu! m] triazinyl and pyranyl,
and a group - NRaRb in whi ch ependent ly sel ect ed from
hydr ogen, nethyl, ethyl, propyl, isopropyl, car boxynet hyl ,

1- (car boxy) et hyl, 2-(carboxy)et hyI , 2=(car boxy) propyl,

met hoxycar bony wmeémpkst | - ( net hoxycar bonyl ) et hyl, 2- (rret hoxycmmlé?myl ,
1- (et hoxycarbonyl ) et hyl, 2-(ethoxycar bonnghe.t hyl ,

2- (et hoxycar bonyl ) propyl, 2- (et hoxycar bonyl ) pr opyl car banoyl et hyl ,

1- car banoyl et hy|pyrﬁy1}py:hﬁidﬁlyl. piidyyydnyl, and a group - NRaRb in

et hyl car baroyl ) &Mﬁa%m%?{d‘éﬁb%%%&w&% ey, eyl propyl,isoprops,
| - (N- et hyl b c&%xy)eﬁﬂr‘l I.@‘ah,\é
2- EI\I-rGretKyICg;rga I;et hyl %I -(N—eth F%dar banoyl’) et hy kz"’mﬁf-’l
t? Kkl ot Lbfim)y'b) "@)ﬂ prycabe mé\kﬂ m@'ﬁwﬂ)@ﬁbﬂ 24m°*h°xy°afb°“yl)°th5" 1-
ethyl car ba 1 o@é&% §W )propyl, 2-

N, N- di et hyl carb yw ?/ ﬁ

EN ﬁgl Wﬁ]hlw CWHWSHO)I propyl, carbfuiipplumithyl, ﬂmﬂbﬁﬂﬂlﬂ z-eﬁrbﬂhoylethyl.

i e c ro

(N, N di et hgl ca ﬁmﬂay&/ %ﬁ‘féfymw%ﬂﬁgﬂéﬁ;ﬂ%ﬁ%%ﬁﬁgﬁﬁgﬁﬁ@w or

a group - NRaRb fhakgRarbaacIRan1, qm%ahﬁéaraanaoyumypu(ﬂlemyh Yl)ethyl, 2-(N-

oxo- 1-pyrrolidinyl, I-plperldln - 0X0- | - pi peri1diny], I N0 _or

t hi anor phol i no r¢thyjearbamoyDethyl, Z-QBP%FYITNWH?‘% ! &&sthymgmpxlm 2fN-5

cinyl, met hoxy, SRRkt 20y S bops A Bl B U

3; thering- codnmmyleutpawylmmylm-ﬂmhwbaﬂmmoywmylbh-ml,m&tmthﬂcarbmoyl)ethyl

Atrogen; and 7 7SNeRmeniithorlid. Euli b montaloon. « eyl ppmon

i odo, methyl, et&il, 24 Wﬁ%ﬂﬂyl)ﬁbﬁﬁw%.ﬂr@aﬁmmwn gbenzyl 1-

trifluoronet hoxy, and substituent R err] rogen chl oro, brono, .iodo,

e
2
(
2-
2-
2-

methyl, ethyl, ~Phreyietyl 2-rbemdstiyl erg srp'mrr ndpgegier gompletes a l-pmhdmvé, 2-
ring in which Wga %]m]wp pgﬁhﬂ lﬁQ'onhQamoPé

i odo, nmet hyl , et hy , et ox;c};1 et hoxy or t oJrorre ooxy, X1s |troge’;
Yis nitrogen; and Zis CH, and substituent R err] is chloro, brono,

Fodo, methyl, ethyl, geLie¥Nonat fiBitnent o h chbbtPESHTEAY! A2 6 Asdittiea RO

methyl, ethyl, methoxy, ethoxy, fluoro, chloro, bromo and iodo; m is zero, 1, 2 or 3; the ring
containing W, X, Y and Z and bearing substituent R' is selected from:

()  aringin which W is nitrogen; X is CH; Y is nitrogen; and Z is CRy in which Ryis
hydrogen, fluoro, chloro, bromo, iodo, methyl, ethyl, propyl, methoxy, ethoxy, propoxy or
trifluoromethoxy; and substituent R* is hydrogen, chloro, i)romo, iodo, methyl, ethyl,
methoxy, ethoxy, trifluvoromethyl or ethynyl;

(b)  aring in which W is CRz in which Rz is hydrogen, fluoro, chloro, bromo, iodo,
methyl, ethyl, methoxy, ethoxy or trifluoromethoxy; X is nitrogen; Y is nitrogen; and Z is
CH, and substituent R' is chloro, bromo, iodo, methyl, ethyl, methoxy, ethoxy,
trifluoromethyl or ethynyl; and
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rPIC;I]'gG:BgGC\gllgﬁSW and X are both ni u"m u"l“"unuullland Zis Cl-?gsi-n Whl(g?’l Rxa

is _ hydrogen, fluoro, chloro, br oo, ®i oto," met hyl, ‘et hyl , methoxy, ethoxy
or t'rifluoronethoxy;  and substituent Rerr] is chI or obr Qno, . i odonet hyl ,

et hyl, met hoxywooshessy, trifl uoromethyl or et hynyl ; and WhpCEGBPSHIRPS Of

sai d phenyl or benzene or heterocyclyl noieti98s of a substituent “on Ar
may be unsubstituted or bear one or two substituents independently sel ected
from methyl, eehyl amghhwhy:h%hﬁﬂﬁweﬁoﬁmmenﬂﬂisﬁﬂ.anﬂmaﬁkxﬁmwhith;MO

car boxy and trifluor an N—ox e.thereof

phar maceuti cal | )P &5’@8 Xlllgli"oﬂrf’ﬁl@ 1’ B‘ i mgetﬁ%g%gglmmthgxy,
A conpound as claumknmanm'asm&om@mbhmﬂw nietholkey el iifledtbimdthyl or
accept abl e salt thereof or, a prodru thereof as, defi ny& abave, but

excl udi ng conpoustaayh aed whegsip @y of “ﬁl‘\’ém mojefies of a suhstimente
sal ts thereof ang Rf A6 b ﬁ}.ﬁfu%af Ibe \Mﬂeaﬂwar b\@idedts ind dentl selected from
(1-6C) al kyl car bonyl oxy( 1- 6C) al kyl, N-(1-6C)al kyl car banoy 6C) al kyl,

hydroxy(l-  6C) méthyixsthyl( metboyyathoryy f’@m(d:hl«g‘@)lupmy,uodo cyano P y and
1-6C) al k x
E:ar bois( 1O)E<5>C/:;:er E@Qé%éﬁ@%ﬁhﬁ%%r OXY 1- é&%&“yﬁm’m‘ﬁgﬁ salt thereof; or a

pyridyl - (I - 6C) al prodiyg khereof:6C) al kyl , a substituted or unsubstituted five

menber ed heterocyclyl group contai ni ng 1, 2, 3 or 4 heteroatons
| ndependent!ly sel ect ed fromnitrogen, oxygen and sul phur, a substituted or

unsubstituted six wm&mwwéwpupﬂmwwuﬁm acceptable
het er oat ons |ndepend y selected fromnitrogen, oxygen and sul phur,

a norphol i no or wkmmtpmmmgasdaﬁ@d@bemhmgcbmmmmdﬁmdﬂ-mﬂ%s

th f d ph
thgiggf \Z/imnergi ﬁr%y@%ﬁ enggﬁ:a%%?g y%th%e&@gggd%en ?ﬂr ears a
Z?r ngyhg;] O:Jp.s ba(l&)?gyhﬁbmmmmbNdlmcagmsuﬂdxyW@)ﬂkﬂ hydmé{g(eleup
i u u u
from (E 4c§/a| kyl S P’% g%g{?lﬂh‘ﬁnﬂﬂﬁﬁ'éﬁéﬁﬁ@( 'ﬁ&g“k& Hﬁ'ﬁbi@? i‘y‘#@ﬂ#‘ﬂﬁ
b 14C) al k Ehg,t m]kdxa ﬂ@)ﬁkf .én)gmgggx -
?ir 48(;( kyl )a( 2y4C) a ano;x/llkgfn %@5 >btghgitanoyl 1-4C kyI am no, !
4C) al koxycar bony$Call, eiuwmmmpwwﬁv«wmberedh@mcycym@ b2,3

claimed in clai rr&.]Q
para-position by a l\glﬁst I tuent eg&rﬁ:ﬂ t%ﬁ%%@? yri m%lﬁl‘ ats{ifstxtutedor

oxadi azol yl , 3- unsubstituted six membered heterocyclyl group containing 1, 2 or 3 heteroatoms
| independently selected from nitrogen, oxygen and sulphur, or a morpholino or _
thiamorpholino ring; and excluding compounds and N-oxides thereof and pharmaceutically
acceptable salts thereof and prodrugs thereof wh-erein 4 phenyl or benzene moiety of a
substituent on Ar bears a carboxy group.

4, A compound as claimed in claim 1 wherein the group Ar is phenyl substituted at the
para-position by a substituent selected from (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylthio,
H,H—di(l%)alléylanﬁno, carboxy(1-4C)alkyl, carboxy(1-4C)alkoxy, halogen, (2-4C)alkenyl,
hydroxy (1-4C)alkyl, (2-4C)alkanoylamino, (2-4C)alkanoyl, N-(1-4C)-alkylamino, (1-
4C)alkoxycarbonyl and (1-4C)alkoxy(1-4C)alkyl.

5. A compound is claimed in claim 1 wherein the groub Ar is phenyl substituted at the
para-position by a substituent selected from pyridyl, pyrimidinyl, oxadiazolyl, 3-
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ot hyl | Soxazol -5yl 3-met hyl - "ﬂ'llhllllﬂljllﬂiﬂlllll J. 5methyi-1, 2,

4- oxadi azol - 3-yl, pyridyl (I - 4C) al koxy(1-4C) al k

(2-4C) al kenyl oxy( 1-4C) al kyl, (1-4C)al koxycar bonyI (1- - :
4C) al koxy(| - 2Grebkdes: car boxy( 1-40) al koxy( I -2C) al kyl PCT/GB96/01295
hydr oxy(1 - 4C) al koxy(I -2C) al kyl phenyl (1-4gg¢al koxy, )

hydr oxy( 1- 4C) al koxy(1-4C) al kyl, carboxy(1-4C)al kyl, carboxy(2-

4C) al kenyl , (1- " o
(1- 4C) al kyl car bW %ﬁwﬁ £ a-l‘delfimolSyl,S-me 2, d-onadi

al k al kyI car am)y oxy(l 4C§ al kyl ,
(3-60) cycl oal ky pyddA@y4Datkoxy(L-4 (é*‘m A6plkyl {4 plkaxycariopal(kox y

Sﬁbst i ?utcggpg?ngﬁzﬁk&kgr %kgir]f&on & suogq]irhtt%ieiﬁ’_ ﬁ@!@ﬁ’%@ﬂﬁﬁ-ﬁbﬂkﬂ
( ifﬁ?)i'y?{' ,40§ L- $BmA(t 4Cyolkey; Wymymmmmmuﬂxmyand
in whieh Blerr] lﬁ&bﬂ"k"ﬂi‘ﬂ (Wﬁgﬁ@'ﬁ)@ﬁvﬁ?ﬁﬁéﬂﬁ% l?’h'g ‘?@H‘B’ha&(l-

defined in any mgaéammbyﬁxy( IDPG3ECIB ARy HA4CTal A Akdxy and
t her eof . conpound as c?lg'?rred inclaim7 in which t ?C?mg

contai ning W xhyqroxﬂl OXearing Rlerr] is aring in which Wis
"nitrogen; Xis CH Y is nitrogen; and Zis CRy in which Ry, is hydrogen,
hal ogeno, (1-4C) al kyl, (1-4C) al koxy or trifluoronmethoxy; and Rerr] is

hydr ogen, hal @enoA@hpﬁ@@dstm;Bwhﬁr&mﬁpg«upAﬂmpﬁmmm&m&tame
ethynyl. para position by a substituent selected from (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylthio, N.N-

di(1-4C)alkylamino and carboxy(1-4C)alkyl.

7. A compound of the formmla I

in which B!, m, Ar, W, X, Y, Z and R have any of the meanings defined in any of claims 1-6;
. or a pharmaceutically acceptable salt thereof. )

8. A compound as claimed in claim 7 in which the ring containing W, X, Y, Z and
bearing R' is a ring in which W is nitrogen; X is CH; Y is nitrogen; and Z is CRy in which Ry
is hydrogen, halogeno, (1-4C)alkyl, (1-4C)alkoxy or trifluoromethoxy; and R' is hydrogen,
halogeno, (1-4C)alkyl, methoxy, ethoxy, trifluoromethy! or ethynyl.

-9.’ A compound is claimed in claim 8 in which m is zero; Aris a phenyl group bearing a
para-substituent selected from ( l-4C)alkyl hydroxy(1-4C)alkyl, (2-6C)alkenyl, 3-pyridyl, 2-
pyrimidinyl, 1, 3, 4-oxadiazolyl, 1, 2, 4-oxadiazolyl, hydroxy(1-4C)alkoxy(1-2C)alkyl,



9. A compound is claimed in claim8 in which mis zero; Ar is a phenyl
group bearing a par a- substi t uent I ‘I EC) al kyl ,
hydroxy(1-4C)al kyl, (2-6C)alkenyl, ngmMI '"ﬂlll ”“ rimdinyl,

1, 3;.4- oxadi azol yl, 1,2, 4-oxadi azol yl ,* hydr &xy? 1-4C)*al koxy(I - 2C) al kyl ,

WO 96/ 40681 . :

PCT/ GB96/ 01295WO0 96/40681 - KOIGBY6/01295
hydr oxy(| - 4C) al koxy, (1-4C)al kyl carbonyl oxy{(1004C) al kyl , carboxy(I|-4C)al kyl,
(2- 4C) al kanoyl , (3-6C)cycl oal kyl (1-2C)al kyl and

(ﬁl 40 al kogycar M&ykj(%%ﬂyydlﬂc)ﬂwmﬁ;nyﬁmym&yl, ?anhbxlﬂlettﬂ)}ﬂk%'ls(mﬁt hyl ,
chloro or brono. : C 0 e, f.0 a el ect om -
2-(4-isobutyl phmgﬁéﬁfg%g?%gﬁwﬁ%gi{%VWmﬁgﬂa@’sul phonam
i de; and Ry is methoxy and R is methyl, chloro or bromo. :
N (5- chl or o- 3- net hoxypyr azi n-2-yl ) - 2-(4-isobutyl phenyl ) pyri di ne- 3- sul phonam
| de;

2-[4- (1- car boxyqphox ) safiovhd of'thd frdiEih B Setectea fAgh:DY | Pyr azi n- 2-yl) pyri di ne- 3-

sul phonam de;

2- (4-ethyl phenymmmwm&mmyﬁmmwpmmﬂmqonam de
2- (4-tert-butyl %—g—@lW&W%Pm-}gl}%{%??%uﬁlg%n@gny 5’9?‘.‘1’& P%;sul phon

am de; 2-[4-(1-carboxyethoxy)phenyl]-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-

2-[-4- (3- hydroxy- 2- net hyl propyl ) phenyl ] - N- ( 3- et hoxy- 5- et hyl pyrazi n- 2-yl) py
ridine-3-  sul [5]'2\18%' 2- (4-acetyl phenyl ) - N- ( 3-

t hoxy- 5- net h |z:\%[ﬂ’|] Mheltibix :&@?{,\MM idine-3-sulp! ide:
r27?[ 4?261/- hyglreoxg;et yl) p‘fﬁhgﬁylﬁi)%- (3- n’g?hoxy- - met hyl)gﬁdénzci n- 2-h3(/)lmjmr§13‘/i$'i di ne-3-s
ul phonani de; 2-(#tg‘_t—butylp‘enyl)-ﬂ-{:i-methoxy-S-methylpyrazm- -yDpyridine-3-sulphonamide;

2- (4-al I'yl pheny g aNs 3aiky. B oty troBy NPt Y43 - Riefhioky-b ity Rin®z SHbyRiARAXM de
; d

2- | 4?2- hydr oxy- Zulpbdrayiide; opy| ) phenyl ] - N- ¢ 3- met hoxy- 5- net hyl pyr azi n-2-yl') pyr
o B RS el 5060 s Sk

N- (13- met hoxy - 5- refqhyy IhgifoRyetyTyphetyl]-N-(3-fhethdxy2 5 methiidyRDR0A T Yidine 30 pRomantidt O

nam de; . - .

N- ( 3- net hoxy- 5- Reftajlyiphena D3 methpxypS-methylpypazin- 2y nysidina3rsplphenamides - 3- sul pho
nam de; L

N- ( 3- met hoxy- 5- rfalrelstlhyl pyrazin-2-yl)-2-(4-[1, 3, 4-oxadi azol - 2-yl ] phenyl ) pyri di
ne- 3- sul phon&nfde(@:hydroxy-2-methylpropyl)phenyl]-N-(3-methoxy-5-methylpyrazin-2-yl)pyridine-3-

o3 sul pnondPHARioR S doetcsgl meERgHR DR ) P P
2-(4-[ pyrimdin-2-yl]phenyl)pyridine-3-sul phonam de;

- 11. A compound of the formula I selected from:- ;
H-(B-methoxy-5-mefhylpyrazin-2-yl)-2—(4~[3-pyridyl]phenyl)pyridine—3-suiphonamide;
N-(3-methoxy-5-methylpyrazin-2-yl)-2-(4-{2-pyridyl]pheny!)pyridine-3-sulphonamide;
N-(3-methoxy-5-methylpyrazin-2-yI)-2-(4-[1,3,4-oxadiazol-2-yl]phenyl)pyridine-3-
sulphonamide;
N-(3-methoxy-5-methylpyrazin-2-yl1)-2-(4-[1,2,4-oxadiazol-3-yl]phenyl)pyridine-3-
sulphonamide;

N-(3-methoxy-S-methylpyrazin-2-yl)- 2-(4-[pyrimidin-2-yl]phenyl)pyridine-3-sulphonamide;
2-[4-[(2-hydroxyethoxy)methyl]phenyl}-E—(3-methoxy-5~methylpymzin—2—yi)pyridine-3-

sulphonamide;



2-{4-[(2- hydroxyethoxy)rreth 1] phenyl
)

R o7
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2- [ 4- (2- hydr oxyet hoxy) phenyl ] - N- ( 3- met hoxy- 5- met hyl pyr azi n- 2-yl ) pyri di ne- 3-

sul phonar m de; wo 96/40681 PCT/GB96/01295

2-[ 4(3- acet oxy- 2- et hyl propyl ) phenyl ] - N- ( 3-4@®1hkoxy- 5- net hyl pyrazi n-2-yl ) pyr

i dine-3- - sul phonam de;

2-[4-(2-car boxyﬂr[éﬁ%h)!@wqumllﬁt(m&mﬁﬂdﬂwﬂmymz-ﬁl)m&r| di ne- 3-

sul phonam de;

2-[4-(2- et hyl proan%henyl ] - N- ( 3--met hoxy- 5- net hyl pyrazi n-2-yl ) pyri di ne-

3- sul phonam Qqﬂ-(S—acetoxy—Z—methylpropyl)phenyl]-N-(3-methoxy-5-methylpyrazm-2-yl)pyndme—3—

2[ 4- (2; car boxy- 2 rrg é Eropyl ) phenyl ] - N- ( 3- met hoxy- 5- net hyl pyr azi n- 2-yl) pyr

I di ne- 3- sulp

2- (4- C%C{jopropygqmmmw)bwwméo@s et pysio-gpilies: di ne- 3- su
phonami de  an

2-[ 4- ( 2- pr opoxy cblphenayidey et hyl propyl ) phenyl ] - N- ( 3- met hoxy- 5- net hyl pyr azi n

'Eﬁ-eremyl Jpyrid %L%W@hﬁ%}]&n@any one. precéﬁ?ﬁg%ﬁ?gw is

sel ected from s ablpbonamiide; bases af fordi ng physi ol ogically acceptabl e

basi or ol L5 wi PritBARACoRO TR R BB rIE ¢ i thaRics el AAQERAne 3 5

A phar maceuti cal Wl on which conprises a corrpound of the formula | or
1, or a pharmaceutically accept abl e salt thereof, as clained in any of
claims 1 to 12, 2@sacepopyimethylphenyD-bhGraethory-s-aethylpyeaziny2-yhpwidiner 3 uiptiopgmide

carrier. 14. . A process for -the manufacture of a conmpound of formula
|, or a pharmaceutically = acceptable salt thereof, which is characterised

in that:- 2-{4-(2-propoxycarbonyl-2-methylpropyl)phenyl}-N-(3-methoxy-5-methylpyrazin-2-
yDpyridine-3-sulphonamide; or a pharmaceutically acceptable salt thereof. '

12. A salt as claimed in any one preceeding claim which is selected from salts with bases
affording physiologically acceptable cations and, for those compounds of formula I which are
sufficiently basic, saits with acids forming physiologically acceptable anions.

13. A pharmaceutical composiﬁon which comprises a compound of the formula I or II, or
" a pharmaceutically acceptql;le salt thereof, as claimed in any of claims 1 to 12, together with
a pharmaceutically acceptable diluent or carrier.

14. A process for the manufacture of a compound of formula I, or 2 pharmaceutically
acceptable salt thereof, which is characterised in that:-
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- 102 - a) a conpound of the for ll ”l ﬂmu in which Pis
protecting group, is deprotected; or m “l " I “I" |L Ilof the formula VI,
[err.] or an alkali netal salt ther&oft i% rfeadted with a sul phonyl

hali'de of the fornula XI [err] in which Hal. is a hal.ogeno group or
w th a sul phona¥@9edeésihe fornmula Xla [err] 102 PCT/GB96/01295

Q

a) a compound of the formula 11,

Awp\ Y -
(Bt f N I
x SO,N _—< }—R

A =
in which P is a protecting group, is deprotected; or :

b) an amine of the formula VI,

WX
~7— :

or an alkali metal salt thereof, is reacted with a sulphonyl halide of the formula XI

3

27 4
1
(B) - r\ Xi
' X SO,.Hal
Ar

in which Hal. is a halogeno group or with a sulﬁhonate of the formula X1a

A
1 )
(B )m I 1 r Xia
X SO,0Re
Ar

in which Re is an election-deficient phenyl group;

wherein a compound of the formula I may be converted into another compound of formula I

by conventional functional group intérconversion;



in which Re 1s an election-deficient phenyl group; wherein a conmpound

g](‘)n'\tlzﬁt:‘g:lglrlmmumfmﬂmlmwﬂ Sr'ltﬁ? P’Bﬁ% fher ‘\EE und of fornula | by
|

- whereafferta protecti ng ggoup érbapnf y be renoved,

V\/nereafter when a pharnaceutical ly accept able salt of a corrpound of formula
| is required, woos/mesibt ai ned by reaction with the appropri atRCT/GBIVOIIS base
affording a physﬂ"ﬂﬂ"og| cally - acceptable ion  or by any ot her conventi onal
salt formation procedure; wher eaft er whert W#- optically active formof a
compound of fornmula L is required, .qne of th af oresai d processes (a) and
(b) may be carrrg‘ﬂ"’ﬁ%‘?“l}g?ﬁﬁ‘f t'? % e?rting material, or the
racem c formof a conpound of fornula 1 is resolved or is separated into

its individual isomers by chormatography using a chlral support ;
wherein Alerr], WAF@Pﬁtqrwm{lemmq"gﬁ acegptablejsalt pf 9<tp orrnulzlaﬁeﬂmred it

Reerr] have anygﬁuﬂe@@%@&w&m 'apfipdidte AR oY ifmr&iﬁglpﬁymﬁéaﬁy-

ot herW| se state A corrpoun
acceptable ion, or by any other conventional salt formauon procedure,

whereafter when an optically active form of a compound of formula I is required, one of the
aforesaid processes (a) and (b) may be carried out using an optically active starting material,
or the racemic form of a compound of formula I is resolved or is separatéd into its individual
isomers by chormatography using a chiral support;

and wherein A', A%, A, A%, B!, m, Ar, W, X, Y, Z and R" have any of the meanings defined
in any of claims 1-9 unless otherwise stated.

15. A compound of the formula ITE

RO
B\ [A W—X

X sou——</ N o

Ar

wherein A', A, A3, AY, B!, m, Ar, W, X, Y, z and R’ have any of the meanings defined in
any of claims 1-9; and P is a protecting group.

16. A method of antagonising one or more of the actions of endothelin in 2 human or
other warm-blooded animal requiring such treatment which comprises administering to said

~ human or other warm-blooded animal an antagonistically effective amount of a compound of
formula I, or a pharmaceutically-acceptable salt thereof, as claimed in claim 1.

2 17.  Use of a compound of formula I as claimed in claim 1, or a pharmaceutically-
acceptable salt thereof, in the manufacture of a medicament for use in the treatment of
hypertension, pulmonary hypertension, congestive heart failure, dyslipidaemia,
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[err] Alerr], Alerr], Blerr], m A, W X Y, Z
and R err] mg ﬂﬁ!m lu ﬂ' anl ngs deflned in any of clalms 1 9; and P is
a protecti rmula | as clained in
claim1, or a pharmaceuti cal I y- Ed #AS BEENGr eof in the manufacture
of & medicanment for use in the trleat rreHEPMCE'Q/pertgnsi on, pul nonary

hypert ensi on, worsgdedsi ve heart farrare, dysll prdaem a, at herORGB®0025S,
restenosi s, acute and chronic renal fail ure, schaemc stroke, - subdrachnoi d
haenorrhage, intermttent claudication, criti i mb-i schaem a, asthma or

8[3/9286]; T' lure afiSlosd&hEs, ?Asmﬁus&gaédfea{ac&mmﬁ?m& Rbhaemic stroke, subifachnoid

PCT/ GB96/ 01295 haemorrhage, intermittent claudication, critical limb ischaemia, asthma or-orgadfailure after
at heroscl erosi s nd chronic renal failure, ischaemc
stroke, subar acﬁnﬁgﬁgﬁggﬁ%ﬁgé%ﬁgq ntermttent claudication, critical
linmb i schaem a, asthma or organ failure after general surgery or
transpl antati on.
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whereafter a protecting gtotip, if present, may be removed;

whereafter when a pharmaceutically acceptable salt of 2 compound of formula I is required, it
is obtained by reaction with the appropriate acid or base affording a physiologically -

acceptable ion, or by any other conventional salt formation procedure;

whereafter when an optically active form of a compound of formula I is required, one of the
aforesaid processes (a) and (b) may be carried out us;ing an optically active starting material,
or the racemic form of a compound of formula I is resolved or is separated into its individual

isomers by chormatography using 2 chiral support,

and wherein A', A%, A, A, B!, m, Ar, W, X, Y, Z and R have any of the meanings defined

in any of claims 1-9 unless otherwise stated.

15. A compound of the formula OI

3
220N 4

B )i—h fA W—X -

N sodk _</ N
=Y

Ar

wherein A', A%, A%, A%, B!, m, Ar, W, X, Y, Z and R" have any of the meanings defined in

« any of claims 1-9; and P is a protecting group.

16.  Use of a compound of formula I as claimed in claim 1, or a pharmaceutically-
acceptable salt thereof, in the manufacture of a medicament for use in the treatment of
hypertension, pulmonary hypertension, congestive heart failure, dyslipidaemia,
atherosclerosis, restenosis, acute and chronic renal failure, ischaemic stroke, subarachnoid

haemorrhage, intermittent claudication, critical limb ischaemia, asthma or organ failure after

general surgery or transplantation. -



