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WD 2005/ 080403 PCT/ GB2005/ 000567 -1 CHEM CAL PROCESS

The present invention relates to an inproved chem ca
w@ems®smEof or preparing internediates. Certai nPOf/GBh@S®00567

intermedi ates are useful in the manufacture of

conpounds 5 which are useful.ji.n the treatnent of, for

exanpl e, cancer, pain and cardi ovascul ar di seases in

a war m bl ooded ani nal ! rticularly

conmpounds whi ch posségiﬁgﬁggiﬂggﬁg—gSeceptor

ant agoni st activity. In particular, the. present

invention relates to a chem cal process for preparing
[ 4- (The gregend sygntiongelates {q aromprspell bgmaeal erasessonprepdings

1nt9§1?egla'té§ goxy ngst@%gt o rdgageis%?e useH in th? ﬂlaflifa%purj of coxaPounds
whath @2e yécffyd e the | tieptywentio fj) éor 8xarsplé, iy manhgmdﬁomdfovasmtaodnsehses in

i S f. International Paten
o BT e 3 U S5 AOBHE: PoT B SHEBUNG: OLEaesEs ehdotheln
re@p@ohiteidnibt k@BAPL Or ant agoni st activity, and
accordlngly i s useful whenever such antagoni st
act MRPAreylay, vhe Sreseny invepiden relatep i a pheaiepl prpeess don ryeparing

[4) ‘(Vl 13 hl dxaihA] m%&wlm}m@cmgﬁ 1s%secﬁﬂ%éﬁ5ﬁ&§%re

ies or in the treatnent of di seases 15 an |ca
N- é%mdihpxbﬁanthbdpmmlm@ ;yIb2H{(4-hled, 4ok adiazeH2 tytiphenyBpyretisd-dn,

B TR Y BFEASOR S oS85 AR5 R Bl P

Apphicagion W@WQ@S&lSTBh 8@mpdime hudsedses dnldsthtlireRté@sttanionist activity,

ance in a rn}blooded ani mal, such as_man.
and\ agcorftingly bc,rusi,t%ugwg Frewey s ch antagonist activity 1s desired, such as for research

tod\}‘s ﬁvﬁhﬂ%wol@gﬁﬁt mXéMﬁ@%h@re‘l?a'té@ staddes(dt il the %egtnf%ﬁla&f'd?s%ases

ol -2- yl] phenyl )pyr| i ne- 3- sul phonam de is disclosed
andl mefigaloopditipasmia¢luding.dwt notdimiicd & hypeged®n SN2 Bgpertension,

ca@%%ﬁ)\gger{g@/ﬂfc%%ﬁl%tor;r Ial%e;{sg W& renﬂ\é?slee\{seesln a'88m i this comprg)und is also

uséfukia e toeaymait bbewkdr-add (aélmmatah@xmaﬂmdmam ylhlrﬂaewh hs Mak. 3
- met hox nethylgyra2|n 2- _yl)pyridine- suIFho am
as AnOPIHRTRIERATTE &-(3 %tht)wém Vg %Tyl)t A Radiazot-2-

yl]]phgmﬂ)ﬁ?ﬁaf%gzs‘ﬁhﬁohd?md& ﬁ%lﬁﬂdg&ﬁl'ntlht@ﬂxaﬁcfmaﬁ bﬁeﬁhﬁiﬂﬂ ikations

roup occurring t he en t he synthesis
8)865106&192111(10\6{9&&/@33&&1{116@1&@ tncyr»lyeS e uschef thygnnipegndg Nof

(13{{@%@{)}%&%{%%;@?%1 ﬁ’ﬁ?#fl&t‘ gfzphenlyl)zlg -(3-methoxy-5-methylpyrazin-2-

yDpiidiRe- Béulﬁ)horﬁnﬂdmasadllmmm%{q/\hﬂﬂpfme yrimation of the 1,3,4-oxadiazole in
ridine- 3 S onam de but ear rather th n
thég%ﬂ?ﬁé?cﬁ‘e?’ft %@W?ﬂ&?@ OCCYRBE tﬁ@eltfiﬂf the Pttt hot existing route s
satfR S Mﬂtﬁé syRtheie bf Rfativaly Sa® fheliRSof PA‘B nﬁ:%ﬂy sth&nylpyrazin-2-
overall yield of this synthesis is not high

yl)ﬂ;("rﬂe’r ﬁ@rféilazab2ﬂﬂehmb@wa@m?ﬁ seiphenaynid butfisea linear rather than
coﬁ"vop%m g)Jn%s@fm\t}(n\%ngth%ri%glat%ﬁg)lflQsﬁb%tz&l £l%glberaosf rﬁt %ed%?es As
ry to undergo a

I'S ‘necess |near syn
sudppjrcaﬂcﬂall\mdimoﬁths sybesisof nothegh30 nol ecul e rrade f| rst

cIearI ndeS| abl e substit n .
ai s EiEEpt: v PAeRan 1Bt HRSas e Rsrl dpupds formed
as Gied® step), if 1 MS&Edaﬁ}aflenaérrgb'Q‘llﬁéa? sfthdsiiabpron@] Rith MHR$E: BSthe
It would be highly desirable if a convergent approach

maleputerypadgyfisthBlip & cdgarly pndesirgile when sbaijpenitinabingt faets of the

molecule need to be varied in order to investigate structure-activity relationships. It would be

highly desirable if a convergent approach to the synthesis of this type of compound could be

devised. This would also be of significant benefit in the efficiency of manufacturing large



devi sed. This would al so be of significant benefit in
the efficiency of manufacturing | arge WO 2005/ 080403
wEROnsaBRAO5/ 000567 -2 scal e anpbunts of PCT/GB2005/000567
N- ( 3- net hoxy- 5- met hyl pyrazi n-2-yl)-2-(4-]
1, 3, 4- oxadi azol - 2-yl ] phenyl )_, pyri di ne- 3- sul phonam de.
we have now devi sed a nuch |nproved process for the
manuf acture of heteroaryl - 2/ bor oni c aci
scapmpeiis o N-G me{@xz-Smn?}kélayraél& ) 91(71bhéﬁ;ﬁrxwémﬁradlphenyl)
pyRaind-3-subbhdRsmigk ocess al | ows exploitation of a nore
convergent route to N (3-nethoxy-5
met Wé aveapivileRisgd § mack 14np[roved process for the manufacture of
hefey A St Ei R B U SRE iR B BRI BEromic acia
5 Thegaetets ablows nx;ilhmthuras‘ﬁerno@ef cdnmrgémaitatoa&(x-h&thow&t be
i sql at ed. vi de nifi agdvant ages of tine
megRePags- 2@5) ?ré‘h 0 Srctrdaror dodoh R BEP é&%ﬁwr&%than the
rm&fseymesérrb\ea %dt@ahcpm%w@fa rédaleu&ﬁheﬁeoﬁfnyder BRRRYhe AREORACmust be
acid g@ 4- oxadi azol - 2-yl ) phenyl ] boroni c
isqlatpdy Thpsrp@@m dl@d@@nbﬁdﬁgﬂws phiemp prdsenst of marefachon, i s

us ei FES%E& m%lpﬁ )P?ésg ! gxg\?eﬁtl%n (g/t}e)o_f élze(hf_te[r&a’r%l’-%ne ¥(1 bgromc acids,

10 [4051 3Z—oxylﬂﬂbm1ény)p)1pwl]bdrdmﬁ} E&'ICS ptodhasdantdéing to the present invention, is

B SEIGE E  B 0 s
yl%ﬁéﬂg‘lj)‘pﬁﬁdlﬁe 31.3,{11913&&%[{11&6111 pﬂiﬁﬁ@r NL(¥o81itoRFHa AR Pl RBWB-hélBEky-5-

rotected to for

mq{bxlgzrﬁ@pﬁdﬂ»%y e’ wap@kpry_l]ph%yj) pyridipePssufphonamide. These
npr QIR R e CR RS DO R S RBIAR 2

15 [13dronidezad-gdiphohy Jiyedpe Ssaithonamident i on utilises the

RS AL B LR SRR

invadnti Gt lsc@ithe &dﬁéa@@l Bty the\lrteettryl9fngdréias and thvdlves the
het eroaryl - phenyl brono conpound in order to induce

seqfien tiglee ﬂf‘etfvg|baé€>§clwgw§; oS 1 gdgipe eyt valrgt of abase to a
t I
R AR Ll G408 Mo, il SR 0
20 coupstingetpmtaution ofths hacmam/emg Qrogrendhéng with b betaresien@ negligible

.material .and pro i nvent or

g8 ffe B Predlar ekt eRdReBy ot ing MAGE R pygproducts

Thegs&entli@adfrd Ruedetrprivingly dhatahe $digerfi@Pise ®dtwo bases leads to good
heteroaryl henyl boronic acids. In the process of the

Yigldseafdhg dgsi oY -Pfr?eylﬁpr%%%ﬁl% Inrqhﬁgr%ss jof theipagspat invention
th@ﬁ‘&@r@&@ﬂfﬂgg 1518' cﬁpfottéﬁg efl%\Ll \Mb eal?%s %asebﬁ%{f?fe?nducmg

I nduci h en- nEta exc
25 halogen- mgé;:mhbwevﬂh%ﬁmchllmg sltm)n@r‘f barsst aspect of the
preggnt i nven

ore cForfhng r%o gﬁirs a%agﬁtpo lrﬁlﬁcd;rgsre { 1%‘23"‘%8? r}ﬁ(fr Eslopcig\% 5% aroc,‘ess for the
prépaftibR of 4 fompound of the Formula I

N—X,
( \
X] B(OH),
@

30 X, is selected from O, NR, or S; and

wherein,



wherein, 30 X, is selected fromO, NRL or S; and WD

2005/ 080403 PCT/ GB2005/ 000567 -3- X2 is selected from
W@ER06/080Mp3 wherein R, is a nitrogen-protecting BCDGB2005/000567

whi ch conprises : the sequential reaction of a

conpound of the Formula Il _N¥X2 Br 5 (I1) wth, (i)

nmet hyl - or an optionally substituted aryl- |ithium

and .t he butyl -, s-butyl-, t-butyl- or
)QHSW§%§$ﬁ&W§F%$ﬂﬂ§ and then (iii) a borate ester. 10
wie@din R RGARGoENERStedting.grép,) and (iii), the reactions
nay conveniently be carried out in an inert solvent
whigh ¢inpniseR - or an et hereal sol vent such as diethy
t hane,
th%eg_ﬁ‘(!jnluaf 1%%1&%936‘? Qb HpRAd ffﬁi 3:%%9&(1%?

oxyet ane or ioxan. Thus, for exanple,
the reaction may beN-—TT&rried out by sequentially

treating 2-(4-bro hek - oxadi azole with
4- et hyl phenyl lithiu y n-hexyllithium and
finally tr||sopropylborat-

a 15 suitable solvent or
5 diluent, for exanple, an ethéreal solvent flich as
\whptrahydrofuran at a tenperature in the range, for
exanple, -90 to -50C, nore particularly -70 to -55C,
cony@gni e ntet}yl air ap bptivmaly sﬁ@ﬁuteﬂ}at'ylolﬁtaiuhy ahdiehen .
het er. oar hen ronm co Formula Il can be
cha?ﬂ%d %& BL §§Fﬁ£r6ﬂnﬁk°{ 1§L“Wﬁ§ 1illﬁ"enable
depih onabbRk estep! | owed by the addltlon of the second
base 20 to induce transnetallation. This method '
10 a| t Keupfecess pighs (Uy (1) asd (id). fhecicegtions max/mvamamly kpueatriedyput in an
Y A B b FRRRN D W Py Ry,
digidxyemrthahe ri'pbdiatedioaﬁethdnn ot b, I4811@QSET hmJ fygr e@aenply, yiegestion may be

dt | e t The
caBR R oGy Frogng 24 Rt T A gtBede Bithpe
4- &b&lylpﬁéd )llthﬁﬁxd fdllo'w'eal by ﬂflﬁxﬂﬁ@ﬁlﬁ‘ﬁ akh ﬁnal%’strﬁse ItoP?lbfn%&Qﬁ a
from1. g -1.5: 1- 3 respecti vel B nor e

15 sujsgtdg golyamt or cilhle{:th@r exangde, .ag ethgreal s@lvemt @th gs tgtralpydpofarag, at a
ter{lﬁe?'ﬂﬁl%t ng{%l n §e%9\é)?%ﬁp%]t b(y to SQ’PCé more ar{wuqarh/ g? to -55°C,

termedi ate duri conversi o
conwpatiy dsorakart-N@°CEor nul a II to conpounds of Fornula |

re d})(t)i%nally the heteroaryl-phenyl bromo compound of Formula IT can be charged to a
solution of the first base to enable deprotonation, followed by the addition of the second base
20 to induce transmetallation. This method although slightly less efficient in yield and quality
does have advantages in cases where the first base must be generated in situ due to lack of
stability at ambient temperatures. In this case only one cryogenic vessel is required to
complete the processing.
The molar ratios of the reagents used in process steps (i), (ii), and (iii), are preferably
25 in the range from 1.0-1.5: 1.0-1.5: 2.1-3 respectively, but more preferably in the range
1.06-1.3: 1.07-1.1: 2.2-2.3 respectively. Conveniently, the lithiated intermediates formed
during the conversion of compounds of the Formula II to compounds of Formula I are not
isolated as such but are each prepared and used as a solution in an organic solvent. Thereby,
compounds of Formula I may be manufactured from compounds of Formula II in a one-pot

30 procedure.
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i sol ated as such but are each prepared and used as a
solution in an organi c solvent. Thereby, conpounds of

wao-e0os8@od nmay be nmanufactured from conpounds BET/GB2005/000567

Formula Il in a one-pot 30 procedure. WO 2005/080403
PCT/ GB2005/ 000567 -4 An arylglithiumis, for exanple,
phenyl or naphthyl- lithium An opti onal substituent
for an lithiumis, for , t hyl .

par (AT Ay dpEea e RS R PR Btk SR et ar y

lit mmloamubg‘narenefsa@m&@l htﬁfmﬁﬂx‘xﬁ' for exadiplE alyphenyl -,
4methy|§f1enyl , nmesityl- Fﬁgé,hthl- lithiom 5 A

bor lagicy érprqfweairppapwlly sutzﬁtlraé ryldithigmg jare §yr gkareple, phenyl-,
2-feth§Tphedy?!, 4SXARbRnyL ThaRYD Y @il - or

tr?h o%r}gpy - IE??{; ate.’ Vﬁ naphthg[ r%ﬂhr ogen- prot ecting

gr oupborateester Ifsan a&xlaaikbmyl os aniyt bdybaic nett) frd sxdmople, trimethyl-,

trigtﬁolt e%i.on arg ose known to those skilled in the

' CCSIRPRREY r?gfaeprot ecting groups may be used in
acC OVRaI T Ss Winithgi-proetatifly Poas,ithahe fdrleRimplt | suiitl@ik@bds for
see. T.W Geen, Protective Groups 10 in Oganic

PrE e R thosejeroinyg thoye shillpddp the arty Goaventignad piofesmggroups may be

I X
us?d FnGée)g(ng?(n;? %ﬁ%ﬁ‘gﬁg p&rcﬁi:’eo(lforRl]fustﬂa ?(ri/ %gtrrh\?/,f ép%h ePro‘%E‘tlve Groups
lnﬁrgmmthﬁeﬁhwm Wlledlapthémyd b3 phi nyl pr otecting

gr o\l#?ﬂlétgb@ gsiro S tS‘ftB][eggr?H%fr gf,h‘se f%re&% I n(greqr@elllg{)l phenyl,

allgh Q&:}ﬂ’toabinethyl Bérd?l &ipﬂleﬁbflmhﬁhgfbrqiqﬂiehj?lyhosﬂ»ﬁmﬁtﬂrbtbﬁfng group
val f X1 and X2 are as follows. Such val ues be
usegffw%ﬁ'easp%fb Bp Preatnd InyERtpPnRQVidRs comPOYSA of F@rralﬂ%m

RHIm BB B %fdsa&fiMHEdm ore or hereinafter.
COX{nisgdc?gﬁi e% ° gdl % is CH X2 is N Xxi

i s Gurtherovabees pEX gud opere a%fobwarsgcb@almfs Ny bemecta\nbbre(Z

ap o%m“‘e v&@ eﬁ% d%éml\ggsxagl éénb?&%ts gg% nﬁ&%?%'mbbfo&? or heremafter‘
X1is O.
Xjis NR,
X;is S.
X, 1s CH.
X, is N.
X, 1s O, and X, is CH.
X;1is O, and X3 is N.
X and X; are N.
X;is NRy, and X; is CH.
X; 18 NRy, and X; is N.
X1 1s S and X; is CH.
Xiis Sand X; is N.
R, is allyl or benzyl.
R, is benzyl.
Therefore in an additional aspect of the invention there is provided a process for the

preparation of compounds of the Formula I
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Rl is allyl or benzyl. 30 Rl is benzyl. Therefore in

an additional aspect of the invention there is
w@emgiogigod a process for the preparation of coPQDGBA®S/000567

of the Formula | WD 2005/ 080403 PCT/ GB2005/ 000567 - 5-

N-X2 X, 1 B(OH)2 (1) wherei.s,._ X, is selected fromO,

NRL or S; and X2 is selected fromCH or N, 5 wherein

R, is a nitrogen-pr e'tlng group; which conprises :

t he sequenti al reaagi 2of conpounds of the Formula |

NX2 X, Br (I1) , %3gﬁbhylphenylllth|um

and then (ii) n-hexyX{lith aﬁ hen (iii)

triisopropyl borate. In a f y

invention there is provided a process for
wmﬂamaration of conpounds of the Formula I N-X2 X

OH)2 15 %é wherein, X 1is selected fromO, NR or

X'S“%l?ﬁﬂedff@n °68t@9 from CH or N, wherein R is a
XNk bE109& s fth @HL&tNNg group; which conprises :- 20 the

sequential reaction of conpounds of the Fornula Il
wingre@ R is a nitrogen-protecting group;

which comprises :-

the sequential reaction of compounds of the Formula II

I\
- <Xl)\©/Br

(1) 4-methylphenyllithium; and then

D
with,

(i1)  n-hexyllithium; and then
(i11)  triisopropylborate.
In a further aspect of the invention there is provided a process for the preparation of
compounds of the Formula [
N—X>
( \
X B(OH),
@
wherein,
X 1s selected from O, NR; or S; and
X3 is selected from CH or N;
wherein R, is a nitrogen-protecting group; which comprises :-

the sequential reaction of compounds of the Formula II

N—X2
QX»\©,Br

6) methyllithium; and then

(ID)
with,
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X, Br cln with, (i) nmethyllithium and then WO
2005/ 080403 PCT/ GB2005/ 000567 -6- (ii)

wo20vexgd4b3 t hi um and then (iii) triisopropyl borer/eB2008/000567
a further aspect of the invention there is provided a
process for the preparation.gf. conpounds of the
Formula | NX2 X B(OH)2 5 (I) wherein, X1 is O

and . X2 is N .which rises 10 the sequenti al
reaé?%on“%?xﬁBﬁgﬁﬁﬁﬂgagF the Formula Il N-X2 X, Br

(11 Xiii)W trhsoptdpylbseithy! i thi um and then (ii)
n-butyllithium and then 15 (iii)_ triisopropyl borate,

| n &0 p Giptheessped péthe imfentioiethergyeprovided ¢ proeess ifey the propagasipn of

f preparation of conpounds of the
”%%%?%@h%gaw(n wherein, 20 X, is 0: and

X2 is N, which conpN=Xs :

S
X B(OH),
@
wherein,
X115 O; and
X3 is N;
which comprises :-
the sequential reaction of compounds of the Formula II
N—X,
« »\©/Br
X,
an

with,
@) methyllithium; and then
(i)  n-butyllithium; and then
(i)  triisopropylborate.
In a further aspect of the invention there is provided a process for the preparation of

compounds of the Formula I,

N—X,
/A
X B(OH),
@
wherein,
X is O; and
X, is N;

which comprises :-

the sequential reaction of compounds of the Formula II



the sequential reaction of conpounds of the Formula II
WO 2005/ 080403 PCT/ GB2005/ 000567 -7- N-X2 Br x, (I1)
WOWRM0R/08043 4- met hyphenyl lithium and then (i iRCT/GB2005/000567
n-butyllithium and then 5 (iii) triisopropyl borate.
Conpounds of the formula (IL)y.may be prepared
according to the experinental nethods and procedures
di scl osed in Bioorgﬁgi & Medicinal Chem stry Letters,
2002, 12(20), 2879y28g2; J. Med. Chem, 2000,
35, 157-162; Hel vetica ' aAgta, 1950, 33,
1271-1276; Eur. J Med&; Che 1985, 20(3), 257-66 and
J. Het. Chem, 1989, 26, 184¥ 10 A furthe&l aspect of
the present invention provides the use of
wifh4- (1, 3, 4- oxadi azol - 2- yl)phenyl] boronic acid,
prepar ed accorg 0 the esent i nvention, in the
pr eg‘gr at fHoreiPhenydlimiumasd B For mul a 1V which are
|nt@ﬁﬁedhqhgmug§ﬁfgﬁdu@nthe preparation of N-(3-
nethoxy 5-net hyl pyrazi n-2-yl)-2-(4-]
5 S(W)oxﬁdﬁWﬁmﬂ@N¥¢]phenyl)pyrld|ne 3- sul phonani de.

%’L?M:? )a(/l)zf §1 ’ngfnﬂ?{% p éj l§1=. p%% aagd' a%c&ﬁm do the experimental

meslwdqsIamhpmsn@tmresshsaroe@hmeﬁodrgmdewm&abak@e@ﬁﬂigmmd& o2,

1R A L . SEBeChnR! T LBYSILLED O i 105,

33013217@[1@66 AR medmsf 2&%{ ay’r 86 hid 7 7R f QM. 1989, 26, 1341.
conpounds of Fornula 1V. N ad V1V O=S. NP B(OH)2
10 11 & funhenaspget gile NepenOINVRNtON@FHBvidesithe WeNf (#-(FB4-odiazpl-2-

yl)g%nwl] dorc%'i_ggac%repglleh 'alco%}@ to the present invention, in the preparation of

compounds of Formula IV which are intermediates useful in the preparation of N-(3-

methoxy-5-methylpyrazin-2-yl)-2-(4-[1,3,4-oxadiazol-2-yl]phenyl)pyridine-3-sulphonamide.
N-(3-Methoxy-5-methylpyrazin-2-yl)-2-(4-[1,3,4-oxadiazol-2-yl]phenyl)pyridine-3-
15 sulphonamide is prepared by deprotecting compounds of Formula IV.
In this aspect of the invention [4-(1,3,4-oxadiazol-2-yl)phenyl]boronic acid is coupled

with compounds of Formula III to form compounds of Formula IV.

N7 |
X
Cl
O:§\N,P
0 )\(O N
. + R
N7 CH N
| 3 N\
~ U N
CH,
f111)) Iv)

Particularly this reaction takes place in an aqueous solvent, for example methanol,

20 ethanol, isopropanol, industrial methylated spirit (IMS), isobutanol, NMP
(N-methylpyrrolidinone), DMF; with or without an organic phase, for example toluene or
xylenes at a temperature in the range, for example 60 to 100°C more particularly 75 to 85°C,
in the presence of:

(1) the boronic acid
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Particularly this reaction takes place in an aqueous
sol vent, for exanple nethanol, 20 ethanol,
wo sopogEenol , industrial nethylated spirit (1 M)T/GB2005/000567
i sobutanol, NWP (N nethyl pyrrolidinone), DMF, with or
wi t hout an organi c phase, farg.exanple toluene or
xyl enes at a tenperature in the range, for exanple 60

of 1" RGP oo o RS oo,
PCT/({#320Q%0i@BRA4nd, 8r dxainpled hﬁ@%f@@ 33' hosphinid
pal l(%l um ((10) , f% o?d exaef)r‘pllln)e) ePg%ilagw%Pd Ph3P) 4 PROSpAINIEYR®

Pd( OAc) 2 tris(enzenesudphogictagish gispfiganalt; for exarrpl e

tri ny S
e A
base, foN- axtampiperldma etlbtyhrmﬂanmee, etmfithgthztholmtlmyl am ne,

tN; :’nee: Egln %’5‘? 2 13%@4%@}?% |p8{;§5é'f% Flgertﬁ éesmm%uorlde or potassmm

di i sopr opybdehyl am ne, potassi um acetate, cesium
fluoride or potassium_fluaoride. Particularly the

soufegicgirl kﬁéﬂel squficE ff P%laﬁléml igpelladivatesetite. Particul arly
the h 10 2R0R 8 larly the base i
par ¢ sy i RS (AL R e, I Bl hec? SRREblury the base i

Par ttlllféhbﬂamny this reacti on t akes pl ace i n an aqueous

sol Q hase.

par Eaphy S0 fea@todidR plsfc PR 3Gusqus SR MAROu A BB bt phase.
In andtherabpeost, q:hmamlaﬂy dagesictiop meplaWhﬁraﬁ atjlidods Ecadit with an organic

t ak | ace in an, agueous solvent with an organic
Phﬁﬁi?ag"iie&agwf?aeu?wﬁfqﬁf%s IR pAACRUS SALYSRE %@hmrg@gc phase,
paFtQ'uléﬁ? €he drgarﬁd“ﬂiag@éorﬁ}ﬁﬂ%lu@ﬁe D82 A §HRE dFVEREdeRNnvention,

where this reaction takes ?Iace I n an aqueous
Wfsem thisreachion krkesplagegaan eqyshusselvepawith amprgriiy phase, particularly the
i ses xylene. In another aspect,

Or%@agea%%gﬁe %ﬁ% specifically takes place in the

pr eseacehe hspepathiadhdtion avet gieeificallyaka'pldeb (ixsmb pfasehica ef

Dol PR ot £ HB AN B A EERIBERGFID) sofm sal N-

mRAbfho BSi Ghaterbhidl Rop@psol.on nore specifically takes
place in the presence o pal | adi um acet at e,

3, 3'In arothyn geneht Hiliparsion mposg mﬁlfle@iéstakqsmdmp in the pce)sence of
paff;{~I uﬁﬁ q éﬂéﬂ: 536% ,5" #)hﬁ%&}{é f t{ég%eneé{ll % gic aW%§ fils &Filum S, gs

TAtT 08 f eagen aSEISE
tn(thylam(ne; ))ylex(eL water @andMS.v) , ar e pr ef er abI y in the

- o B IO o7 B M feABEs w3 BRGRRBIR (b UDn g, are
préferdbly i®theQark3-fdni 1.09.H9:02-333: 006%.3- 105-5 @ILGRL VB!, Yut more
preferably in the range 1.4-1.6: 0.03-0.1: 0.09-0.3: 2.0-3.0 respectively.

In compounds of Formula III or Formula IV, P is a nitrogen-protecting group. Suitable
methods for protection are those known to those skilled in the art. Conventional protecting
groups may be used in accordance with standard practice (for illustration see T.W. Green,
Protective Groups in Organic Synthesis, John Wiley and Sons, 1991).

A suitable value for P is, for example, an acyl group, for example a C,.salkanoyl group
such as acetyl; an aroyl group, for example benzoyl; a C,¢alkoxycarbonyl group, for example

a methoxycarbonyl, ethoxycarbonyl, isobutoxycarbonyl or fers-butoxycarbonyl group; an
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I n conpounds of Fornmula Ill or Formula IV, Pis a

nitrogen-protecting group. Suitable nethods for
w@emsegddN are those known to those skilled i CT/A82005/000567

art. Conventional protecting groups nmay be used in

accordance with standard praetice (for illustration

see T.W Geen, Protective Goups in Organic

nt hesi John VVIe and. Son 1991 A suitab

or PR PRy 0y i Ko R PR iy GG o fapepii) i, Tor

exanpmh;meaylﬂosﬁmhiﬂamswzyggr@mipor aSUhChlkasy| @Efip%hich ARG Oy
group, .for exanple ben a d 6a|koxycarbon
gr odpSuiteRle Véliéﬁﬁ‘ﬁlpe‘saé: ﬂ"é%/%dﬁ FeAheieyPp., eltewssa})&%lvaémmrl’area

SRS SRR o B G0LBEB RSBl (O
Pgn@bprﬁmﬂxﬂxbnple benzyloxycarbonyl a phosphlnyl

gro for exanp l.phos
e oo Ry Fol L AN RROE Pl e By iR
neﬁ@ﬁarﬂ’y varyavidl théiéﬂok&)())fpﬁitélﬂﬂg’ krogp.Othus, tybé@npll, hinkdye group such as
es for P are a nethoxycarbony I ethox%éarbon
¢flns66l§a%qyk9rc%Fb@HWyafw§ SRR & aga&y BTOCR MY bs roBpYee fyrgample,
bthyEl’rdlyssls' WaPA§ Y BLRAN as ahNBASRIATSEKRR, HPBM leol'?tﬁmm or
for the nitrogen protecting groups déscribed her
SOW@méyémdewr\aa pping; fon exampledromeria oﬁfxltqgnanveloftamra@cogmdmwl group

suc
o5 0 BT o R AL SRSy By iy
acigras tgdraalylolie sulphuricadt phosphevieamid ex, trlﬂbg‘rofk}eﬁb géxy shcg anM $ h
i tabl.e base such as an al kal.i ta ydr oxi de, for
fﬂwaﬁlar%camw %PH%%“CQGS %Wﬂﬂ%wmosﬁe RUAFRAYAPE TgAPHed, for

exhi@ple XA AT DVE: a AkdlRE QRhiay Szﬁllédﬁl'fh 8h- KQBUIP %F B B¥dtment with
group . such as a t-butoxycarbonyl group may

a Ire@ﬁ@m for pyample hogen dris(tpyflueroacetaint phptphiny! grlswp gigl e removed by
c

i T

or sl emirgsfoa exrpnpie hromyniar A dbenzyl gouwmayrhg/ rdl’x&)VBdEbjbhﬁtiogeﬁlﬁﬁon over a

co BT it e ORI oo TiarEnts WG e 981 of Bpyegoved

paamlﬁnfaggist@pqmahﬁ@or on tris(trifluoroacetate). A

phosphi_n group may be renoved by base hydrolysis

sucfn a@rﬁﬁr sPRAof theanvention et RreVidede poresyioreréraring am
e 0 648 R B 1413 XA 2 SRRl poronic
aculavigi g/mmmuuiho’éﬁorpmlallﬂdl um on-carbon. A C2_6al kenyl

gro uch be,renoved , pal | adi um assi st ed
nyarbr jufer £5eonths inHvsTEpeE Sppet el S proge orurtarne

cotnpBiiRl dfFoRh@lY 1V Qhich dORPEISSE Fedchig @ PRd-bXdliadol-S9NPRMAPTboronic
of Formula IV which conprises reacting

acidgprenared accgsding tq ks prosepy nyaRAg Wilor epmpoundef Eprpptalla
c omﬁﬂ{kdasﬁ{,ct gp{h%\@gtlrldgw 81'625p9c1f1 @flﬁé infetioh I'OQ’fldeE lﬂl% use of

i nvention t here ess or prepari
[4€ b exadiazd]-2Rd)pirayd] Bovonib aaid, pmma’p:ldl asaadnng acthic p@sent lnventlon in

thcl pre;garatldn of ?\f(e sobu oxycazbé{l ?)Q\P&n%et]hg)?yr e?hylpyrazm 2-yl)-2-(4-[1,3,4-

oxadiazol-2-yl]phenyl) pyridine-3-sulphonamide a compound of Formula IV and an

intermediate useful in the preparation of N-(3-methoxy-5-methylpyrazin-2-yl)-
2-(4-[1,3,4-oxadiazol-2-yl] phenyl)pyridine-3-sulphonamide.

In this aspect of the invention [4-(1,3,4-o0xadiazol-2-yl)phenyl]boronic acid is coupled
with N-(isobutoxycarbonyl)-2-chloro-N-(3-methoxy-5-methylpyrazin-2-yl) pyridine-3-
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25 acid, prepared according to the present invention,
with a conpound of Forrmula I1l. In this aspect of the
WO pwsngd4en, nore specifically the invention prewvi/d82005/000567
the use of [4-(1, 3, 4-oxadi azol -2-yl)phenyl] boronic
acid, prepared according to-ide present invention, in
the preparation of N-(isobut oxycar bonyl )

s g 15y R R P AN bk kg 2 )2

[1 egn@ﬁundolcn‘ -yl iy) p\yrldﬁu@neiulplﬁbnaﬁaldent ermedi ate useful

in the preparation

N (F hﬁ@?eﬁarggorsof}ﬁ{ﬁgl?%yﬁgp?py@ ypl)loro -N-(3-methoxy-5-methylpyrazin-2-
yl)zpyfri‘éln{e]& shigtioRX Atk <'i‘sztﬁtlscr"l)oe)d i Example 1 of WO96/40681.

pHienyl) pyri di ne- 3- sul phonani de. this aspect of the

i nvdhus @m‘m[dmatQ tgs ﬂww@dimzmenzglylh)aphemwﬂdb«ba prvicessdior pleparing

S By D myos Sastiypriein - et K3 4wt By
yl]phé‘nym)-p'é’/-rlylin)s 3psulphdhateid3 wi(oh20Ripi£:8 @4}3ing
[4 1/ Scé% 5/ §O§5pg7 _b;')gon?cua{cP \Sf?fm (9s%b1t1t8x;carrbonyl) 2-chloro-N-(3-

mé\h&xg -JIREIRY yraémnzagms ﬂaﬁﬁazlsﬂ goﬁéh)ld@ (4-
4- oxa iazol - pyridi ne- 3-sul phonam de.
The Tﬂypr@ﬁg@ ma @ﬁh@faspect of the mventlon there is provided the use of

h
4 %'1 @;ﬁ&@hﬁggqu%gg@g@%&r }doﬁg%é;kr{]g%r%éI'&gié\sy%sobgt[c:’%yc%ﬂpo%yl) N-
(3+ﬁmh‘qxlyé -theth§1pV¥A9ia/ 240153 1(4- [5,3 'ﬂlinmdlaﬂcdal‘-}d];fhgn}tlpp}trhﬂu& 3-

@)ggect of the invention there is provided a process
subpBpnamide,aring  N- (i sobut oxycar bonyl )

N (3n arﬁtrh@mpéamtﬂayﬁma@;ﬂh&ezs Movidéd hé ubdlo3, 4- oxadi az
|-2- yl]p enylpgh pyr| di ne- 3- sul phonam de whi ch
[4-& bﬁﬁrqxg@gzq-}@ ) I]boronic acid, prepared according to the process of the present

1n‘h%?&il 'ugth% 9&{?@8’&@% g{%-) lsgﬁ%maﬁgmgwn%ﬂﬂ&&%-Wetilplpyrazm-Z-yl)-

car
2- @dﬂﬁmeyxaﬂ*mthyl]mnﬂz byr-uﬂnq#B-)sulplycrﬂadildbe 3- sul phonami de.
ore in furt er [gslpect of c}he i nvent
gre ide

t h e réa hﬁ{, aBSPPY 8 hfﬁ%veag%n 1s provided a compound o{' Igormula IV.

[ 4- (da BurthePacpelit BZ B idvellioPiRERYY ﬂr@@xﬁ@d‘N%s@EﬁtQX}}chbBHﬁ) N-(3-
preparation of N-(isobutoxycarbony

m%@xﬁé‘ﬁ‘é%ylpﬁaﬁ@t%y‘)ﬁy@diﬁﬁ gxagfayal2- %l}pthyl) pyridine-3-sulphonamide.
T of i Ie u utoxycarbon
1 313 R A0 of meldBREN hdroBYSibabea o SRR RO HScarbony)

er “aspect of t fion ere is provi

N- (hmethggy-éﬁnelbyépﬁaz(lﬂ 231423, ﬁ-b&dtdi&oylz )y}b]b?miyl)]plyﬂdmaﬁe
Bt D R R S PR R R

oxwlé@immmuyl@ymtnhwl-mgmda yl)- 2-(4-[
4- oxadi azol - Fhenéd)b pyri di ne- 3-sul phonam de.

| n 5 £ HvERfian %Qﬁ@&tbed witerfelloming Ren-Emitingdrievipks in

wtﬁchQHiE%%%rﬁfseE@{eH“' alV. In a further aspect of the
Invention there I's provided N (isobutoxycarbonyl) N-(3

(1)20 yields are intended for the assistance of the reader only and are not necessarily the
me hox h raz %P 4-11, 3, 4- oxadi azol - 2-
éln%/lmblep@f%{ E%’ép?cgﬁl 5%% Wlie.  in a further
(11)38 p HNMR spdteral lwg\/eﬁclﬂtdrﬂlﬁheﬁ hegithet 37 (XMIQZ/ bOOMHLiInUSNMSOH; using
N- ut oxycar bon
tetramethy? blane (”Isf\/IS) as an 1nternal 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; t, triplet; br, broad; d, doublet.
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N- ( 3- net hoxy- 5- net hyl pyrazi n-2-yl)-2-(4-]
1, 3, 4- oxadi azol - 2-yl ] phenyl ) pyridi ne-3- sul phonam de

WO 005k0804p3 epar ati on of PCT/GB2005/000567
N- ( 3- net hoxy- 5- net hyl pyrazin-2-yl)-2-(4-[1, 3, 4-
oxadi azol - 2-yl ] phenyl) pyridjmne- 3- sul phonam de. 25 The
invention will now be illustrated by the foll ow ng

EXnon-(! imting Exanples in which, unless otherw se

—é@ll-eid (i) yields are intended for the assistance of

[4{he&diradiarol AN pRAM Bdr8niR@kidnecessarily the rraxi rrum
attal nabl e by dil I gent process devel opnent; (ii)

tabriosoé sethyllithine @& wivnntbdhay methep (02 2w aédcwg@wensmn

otht %ﬁst P94 G&le%%tl @U%ZQWFQ% gﬂg)?urgl;[ gﬁh;f(ﬁlfml) at -65°C.

Afehiid heur@delution oﬂr&bﬁt@ﬂ&hlum (pawtia hpemed)i(vé m(D)I’Wafthéhtdd\zl&i at -65°C.
usi ng conventional abbreviations fo

to
Affezan Bﬁ’ét ﬁrl&ﬁproaylbﬁxé}edpo Buh s then agqlqﬁlgpeg@tammg the feastipnapixture at

-6§°8T jrfééB 1%%%}1 gg%ugéé;%&ﬁ%iﬁ o 653@%’8} &t houY‘Qlet%QP&Q%Qeﬁqg’ -20°C and

drorme(i l)p@pmmacdlrambiceﬁe ydlc) @861119 Iui Watmo(mz al)a@helrebultant solid was

1sofage§f“] N o thnig%p%ndt%t iy %ge;ﬁ(}lv élﬁld tg? tclj’cllee ct:ompo}/nqg 2%69%%? @
952% 4MBQWWNW3NMR3S&\?W IIMS’d)&%) 640 (Q)4H|) 831 (5, 2H), 935 5

t et r ahydr of THE t -65C
IWMr Eh éﬁ Oﬁ%%((ﬂ‘lyl ‘I‘Si“’tghll lglﬁ) Ifoz_‘mél‘l/f?l H@%exanes)

78
7O 00058 s S AL SR o

folidyes: reactl on mxture at - 65C The reacti on m xture

| . -2 .
vvas T sgs\}a%}lsaono%tq br(o) ogenzoxc l‘I‘l%/ raélg%iﬂgsgéﬁa@g%gﬂl% %F%?ﬂfff‘ﬁ spirit
(700I’mh)l&ta§ b.dc(ea Zﬁeﬂﬂlbrtho'fhﬁlateﬁ(sw @)D indaatialdnst@dated §Qﬂlk'5(t1 €0lm]) and
shed and water, and dried to yield th
B G LI G RT R
meMB »@Q%Bfe&l’ﬁ% 0- g%gjﬁ))d&t Ql@fst{ﬂ'ivsecfIr H)odugt 6‘};}% idotat d2 Washed and dried

; Mass Spectrum M+ (ca
to y_lmldB)-(4Flggmdphbgy_l,){]Ba@oxa'ﬁmole (186.1 g, 89.9%). 400MHz NMR Spectrum

ORGSR b S RIS 40 B BT Bt

MH* 10409868 et usinf Yol Bayzi sdad 20970d) in industri al
net hyl ated spirit 15 (700 mM) was added

triethylorthoformate (309 m ), industrial nethylated
Exg&? fd4 (100 m) and sulphuric acid (0.8 nl). The
re

on mxture was heated to reflux for 1 hour. The

[4 (hﬁﬂmmazgmnllm yillwroniolaeid t o 0- 5C and product

L1t§1 Strg?uAeség % Zg) (g%,grglﬁyélﬁ\l\@ﬁﬁan i@@a w&ea%ﬁzlls hgq%gl ?e%gtgg 1iinefGr an argon
atn@Rp 9&@ and400 Milzu VB0 198 BL 135414 cﬁlm (ﬂt ﬁg) W ad&&'f) at -35°C
798(d 1H), 7.95 (d, 1H), 7.84 (d,

and (e mixmEeswasHhsld 7t s ROPRIARIO o] 6968G. IwwltamtgphJQOﬁ 9:agadded to
a sE@UE@oxggﬁZ @?lgg‘mophenyl)-l,3,4-oxad1azole (124.4 g) in tetrahydrofuran (800 g) at

-65°C. After 30 mins a solution of n-hexyllithium (33%w/w in hexanes) (240ml) was then

added at -65°C. After a futher 30 min triisopropylborate (230.8 g) was then added
maintaining the reaction mixture at -65°C. The reaction mixture was allowed to warm to

-35°C and drowned out into a solution of acetic acid (91.5 g) in water (688 g). The resultant
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Exanple 2 14-(1, 3, 4- oxadi azol - 2-yl ) phenyl | boroni ¢ aci d

Lithiumgranules (8.2 g) and tetrahydrofuran (670 Q)
wowrs/0gtier ged to a reactor under an argon 25 PCT/GB2005/000567

at nosphere and the m xture cooled to -35C

4- Chl orotol uene (74.3 g) wasiadded at -35C and the

m xture was held at this tenperature for 6 hours. The

sult solutio added to . a S i an, of
soby 4 tsPBlsa Rt Y 15T A0 Rl B BT ] B eormpound 022,
gsvot rahydrofuran (800 g) at -65C. After 30 mns a
sol ution of n-hexyllithium (33%W w in hexanes) (240m)
was then added at -65C. After a futher 30 mn
E,Ja;ﬂdlgg)propyl borate (230.8 g) was then added 30
|n ai ni ng the reactlon m xture at -65C. The reaction
adinze g ‘ -350 and drowned out

ol etlgce in
Exa%f’%%”% A Phe 2SR A e b B 558 1.
molaQTB@ymmloﬁal&tltEoioﬁiped;d wasived o8t 3 THE and water, and
dried to yield the title conpound (92.2 g, 88%.
Exanmple 3 5 14-(1, 3, 4- oxadi azol - 2-yl ) phenyl | boroni c

E,@ﬁ{%eExanpl e 2 was repeated but the charge of
-chl or ot ol uene i ncr eased from1.06 noles to 1.30

oly2- njcj conpound increased to

4
0 g . .
Te?r%l})%l@fg%% Iwgazs g:Parged ) 5 %(tﬁm? P lglrmonﬁml %anules é3.02 g) and biphenyl
(0 ilietg; ﬁfdﬁdﬁmirgﬁr&ﬂn(oalﬂﬁr@a)ndwﬂésmﬁ(hﬁé g&sled 10 -30°0, ZICHIGoRIuene
t hi um granul es 'ﬂt and bi phenyl 0.01 g) under
d

(2%5 8k Y %Ylwaéctﬂdéﬁ e30aﬁ eHeackipk ias beld alPRY fop 6 hgarsand then
co%lﬁ(g}) 25 % HEGe oﬁ% ngc)pg&réﬁ)r ?5 ngx ia oi gﬁ?%)ﬁléﬁ&? (300 g)

€ reaction was

wa @Iblw@jiiadc@d abB&C.A hmré@btiérﬁw@s‘ held at -65°C for 30 mmutes then a solution of
brorrg{)hen yl)-1, 3, 4- oxadi azol e (50.0 @) THE

n- l(esmbltlgymi N1 Ellltwmyﬁs,a&ﬁdéldl “@sh addgg @t - 6|$?Ce Trh@amcn@tnwmlgzld at
) RS bR b SR A5 R a8, Tasrason s

herd&'éczss%flf@r 1088fhie® thewagethabld 588 g) wadsdde@FolRQYcdibput es
and then trinethyl borate (48.7 g) was added at -65C.

4-methylr Epentanenc (449 g) hidtedeagtion @isture gvas pOmgdanddke lolewiling solvents

T R X

covid reaPCadnd 10m/w@wplaﬁmd A0RD(92 @) Wadkdded Golbiwet bl Meebr 97 g) whilst
under vacuumto a maxinum tenperature of 55C. The

maigainghgahe ﬁm@@raw wa@w Tt dlrediict reoptaiedd Tho pll/was adJusted to 6.5 by

the %’H r(])lrjlrolf {nor /ﬁ{« ug%hurlf: ﬁ%ﬁ?gfn%é)fr g‘knmn r&‘%\ﬁl\p{aﬁf"d’ to(4%gC then

coble® dmctto pri®ec. FPrb@Jc@Gi'as ibbiatel Bhavwashed vt tredk (58 n@ wthYer (60g),
the addition of nore 10%W w sul phuric acid (

yiel$iag wektitla @mpasnd@a2es 60%)-40C t hen

Example 5
[4-(1.3.4-0xadiazol-2-yD)phenyl]boronic acid

Tetrahydrofuran was charged to lithium granules (7.6 g) under an argon atmosphere and the
mixture cooled to -30°C. 2-Chlorotoluene (69.4 g) was slowly added at -30°C. The reaction
was held at -30°C for 6 hours then added to a suspension of

2-(4-bromophenyl)-1,3,4-oxadiazole (124.4 g) in tetrahydrofuran (800 g) at -65°C. The



cool ed back to 5-10C. Product was isol ated and washed

with THE (56g) and water (60g), 25 yielding wet title
w@eovposmml (25.2 g, 60%. Exanple 5 PCT/GB2005/000567

14- (1, 3, 4- oxadi azol - 2-yl ) phenyl | boroni c aci d

Tet rahydr of uran was charged_{p_lithiumgranules (7.6

g) under an argon at nosphere and the 30 m xture

cooled taq. - 2- Chl gr ot ol uene was sl ow

reagge tyagheld sbé5°CTf% 30 guptrsohen wéutwewé %xylﬁ@p@m G %gviw in

0 f o .
hegé}%& ; ongvrg eny?c} bt 6%’ CZ qggg%?%@gf% h(:IfZaA -6p E;’E)forI 30 minutes and then
tritnethiy Bbosat’ @B OB @ whSElled ht -B5°C. AhErealtien W HMDH/-68040830 minutes

PCT/ 5/.000567 h t -65C fo
DSIHHIG 675 P o3dad TRIoBAA by BN RPmPRAASD8 Shelihreaction
5 mikBire Q%@Md andhe %\)/ b¥fiRg S0 dbtilred %@ undB&ab&AF td PRaximum

was held at -65C for 30 m nut es and then
tempqratetehy"ISB‘tﬁ dihe r¢a2Bon Bixdyre was cerdetetd Sat0°CabCthePikadjusted to 6.5

by f (}éihto ??isfgvb\?vl s?xlp%tg é'é 62{5%9%8{5 cﬁ% OP&%L%?%%%ipitetthg rJ1"hf: mixture was
heétedmt 4y C-tRenRRBlcaBaik0 (1690 PIdductiVgs iEAACA, vARheA WK THE ‘?md water,
was warnmed and the | ow boiling solvents distilled off
ang feied vigldinguhs tite ommennd(ih3 & drp¥at ure of 50C. The
1o reaction mxture was cooled to 5-10C and the pH
adjusted to 6.5 by the addition of 5% w sul phuric
M_QQQO 5 g). Product precipitated. The m xture was
k to 10C. Product was
arrd water, and dried

Exyﬁn@ledm w@ l’éﬂ%atefdlbhl &I&QHQQHIMG( 3%) &agusea $nsRMi of 1Qhlorotoluene. The
mple 6 14-(1 , 3, 4- oxadi_azol - 0yI)phenyII bor oni c

‘Soé%f?‘HY‘Elf?é’nfrﬂ}eé‘ﬂ& caaBoysastdd & (83-8h) or obenzene (61.6 g)
15 Was used instead of 2-chlorotoluene. The isolated
yield of the title conpound was 87.8 g, (83.8%. 15

Exammiefe 7 I\I-(I sobut oxycar bonyl )
3 hy 2=

4- oxaola
4 adiazol-2-

1 hat (ﬁnél-lllaﬂ oﬁﬁdlcﬁ 3' 3 "-phosphl ni dyne
I.s(benzenesul phonic_acid) 20 trisodiumsalt 30% w w
Pahadlgfmac?@e S hh+4aeind i’ 533 PhPéEf"P‘HY‘?/G‘atflé(rbeI(ZBB?ﬁEbp oRie Acig)
20 trlmdﬂhﬁﬁﬁtjof% v adlbd1 (B8 r@@gﬁlveghl?w)ﬁ%} {39SRet hPftes in an
was added to a Stirre s urry
ultf%@l(lqba}hﬂlmwﬁowmlluu@n why eptdeqhyia]stinmdekmmy ofici d (10g)

TS iR RAl o3 R ERRYORY i Deponcissinoa [greplomomaitinr
yl)édlﬁm&ﬂg&)-mbﬂhox()ys-ﬁ}l{bﬁlﬂﬁﬁm -2-yl)carbamate (16.86g) in xylene (100ml),
industrial methylated spirit (50ml) and triethylamine (17ml). The catalyst dissolution flask

25 was then washed in with water (Sml) and the reaction mixture heated to reflux (80°C) on an
oil bath (105°C) and stirred at reflux for 24.5 hours. The reaction mixture was cooled to 30°C
and filtered through a Whatman GF/B glass filter paper and the lower aqueous phase
separated off. The reaction flask and filter cake was washed with xylene (20ml). The xylene
wash was used to re-extract the aqueous phase. The combined organic phases were stirred and

30 heated to reflux (85°C) in a clean 500ml 4-necked flask equipped with overhead stirrer, water
condenser, and nitrogen atmosphere. Essochem solvent 30 (hydrocarbons Bp 100-130°C)
(100ml) was added dropwise over 6 min and the mixture was allowed to self cool to ambient

temperature and then further cooled to -5°C and held for 1 hour. The product was filtered off
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industrial nethylated spirit (50nml) and triethyl am ne

(17mL). The catal yst dissolution flask 25 was then
wor®hesh4n with water (5ml) and the reacti on nMPEL/GB005/000567

heated to reflux (80C) on an oil bath (105C) and

stirred at reflux for 24.5 hpurs. The reaction m xture

was cooled to 30C and filtered through a Whatman G-/ B

anu Bl e e PR R ) T e RN e B s fprous o

glma$rmg @»{ aoR mwngmeyxéﬁ%ﬂs)% 27b MPIZ"PE—NMR %&Jﬁuﬁ«aa 70 %@ ‘$H) 1.72
re-extrac

(mp Hé)s éél\&ér%l)s’t f‘f fdeélﬁ}aﬁd)oéa 3|1i1és& %%(n@ dHr)e? BQJ@ @HE@)% (ﬁ’ lé{) 8.17
, %ﬁasﬂségomﬂmq&e@ﬁf ARSKOB@UL P REhsVs éatre %ﬁea%zs 2
rrer, water condenser, and nitrogen atnosphére.
(Cﬁlslss@{‘aﬁe?ﬁééﬁ‘ll@nt 30 (hydrocarbons Bp 100-1300C)
(100m ) was added dropwi se over 6 min and the m xture
was allowed to self cool to anmbient tenperature and
Exahmibe § urt her cooled to -5C and held for 1 hour. The

oduct was fjltered off WO 2005/ 080403
Xl]?ggmgﬂ%mﬁﬂm{ §_an}_,0n;r,hﬁecake vvas dr| ed on the filter
ours Ve @00% strength, yield
Tomne%enmmeWOmEumen%@tg@shmm@pezbm@ldan @H)head stitper was

ch%&{%ﬁtyli@%ﬂéﬁ%yaﬁi’_%?-yi)ﬂii?on%ﬂ@O%Elébxyi%gn%ﬂéfpf?az}g-%-’yl)carbamate

(22Hyg), [8-(53, 4( sxadibkhl;2-A)Benylhborddit heid 012. BoglQsdpeopahdll(FOm]), water

(1@3%%236 ’“@%@%3@8525 &Bleﬁ?%?s}llp 01?1[;'289) trizod5 EIISI '531?%6% w/w aq

soll\dl'lﬁ Spmakhaion v%s@%?t@& iRy ﬁa@léﬂlﬁnga'ch’tlat)c C3 54%) fwhs §d(fed‘%7&@1d1 (Prfinutes.

yI | phen % ri di'ne- 3-sul phonam
N-Niotsdgimbelieq i Suomes pdded |an¢1tél@lt@nperat@r§kvaéq¢m§p<b@ PEPAfer

4h??51?n\éﬁ 1%?% ;?{nﬁ WS gd&%&s nd, l%gt%%ﬁ%?tg?eoﬁm X:d to gO°C ﬁg'tef a further 45

miazhiemiturd )vaﬁﬁlne&mam&mgh Bﬂpﬂrﬁgéss fibre filter paper and the aqueous phase
4&&2[ AL oxadi azol phenyl] boronic aci
sepaja %tg)T er%ﬁ?lb %ﬁl%lpd%ggr a)(e waswashed th@?‘h‘?neéwl) The toluene
wadh Was wsed @@&S&I&h&'tﬁé’w&@pﬁﬁ&%ﬂ& %Qﬁ%inm%&w@&'cg%bmed These
trisodiumsalt 30% Agl tation was
confpined the tidla doppound d? s, Q@%f) a)tlleCh(V@SMtllg()IElMS added after
10 m nutes. 15 N Met hyl norpholine (13.25m ) was added
and the tenperature was adjusted to 80C. After 4h
xafiple” t ol uene (140m ) was added and the tenperature
0

ica | ot net : r3-(dsH 34 gxadiazel2
Xl]hh@n!w?mﬁe_m@ﬁonaﬁgmr at ed off The reaction fl ask

an er cake was washed with toluene (22m). The
TOtaoqlm%@é purgsd A5 Qmkmulg axgcled flagk einpad with e onerbedssirrphwiasecharged

onbine

B0 P S ERR B PSS SIS g5 2 e 0750,
(44108, 4ic3®dhal:todad-yl)pEm@m]pﬂoeorﬁc Nid (%mgmh@py@aﬁdwmuhl) water (49ml) and
3 3’\:3 32phrgtseghl?lgé)\/neStrlsnEeanne%leganlg] ac1d) trlSOdlzqu §£It13]()‘y(>3w?rw ac)l( saol I(2 88g).

Agitation was started and palladium acetate (0.114g) was added after 10 minutes. Potassium
fluoride (2.48g) was added and the temperature was adjusted to 80°C. After 5h toluene (49ml)
was added and the temperature adjusted to 60°C. After a further 10min the mixture was
filtered through a 1um glass fibre filter paper and the aqueous phase separated off. The

organic phase contained the title compound (7.36g, 83%) which was not isolated.
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20

25

yl I phenyl) pyridi ne-3-sul phonam de 25 To a nitrogen
purged 150m nulti necked flask equi pped with an
wo@y@shgro stirrer was charged isobutyl PCT/GB2005/000567
[ (2-chl oropyridi n-3-yl)sul fonyl] (3-net hoxy-5-net hyl pyr
azin-2-yl)carbamate (7.7509).15-
[4-(1, 3, 4-oxadi azol - 2-yl ) phenyl] boronic acid (4.299),
Eopanol (21nl), water (49m ) and
_J%§§Q_3u phosphi ni dyne tri s(benzenesul phoni c aci d)
trisodiumsalt 30% w w aq sol (2.88g). Agitation was
started and pal | adi um acetate (0.114 was added after
1.10 H praecss for st preparaiion 96 2 eorprund of the fegaylahas added
and the tenperature —adj usted to 80C. After 5h
toluene (49ml) was added and he tenperature adjusted

to 60C. After a furth 0 g@@gure was

filtered through a 1n1g¥ass filtér paper and the

aqueous phase separated off. or gani gy phase

contained the title conmpound (7.36g, 83% which was
wheettin,i sol at ed. WD 2005/ 080403 PCT/ GB2005/ 000567 - 15-

c r the preparation of a conpound

X g R ornul’f\&lgisiang((}bz (I) 5 wherein, X is
Xzsekeemeelofrdmdm@N NRI or S; and X2 is selected from CH

or .N a nitrogen-protecting group,
W%Fﬁ“'&\lﬁ bgc?rfﬁﬁr‘?gfaé’mte‘fﬂﬁ‘gtgﬁ%‘psequent| al reaction of a
wiieRemideof the Formula 1 N-X2 X Br , (In wth,

(i) methyl- or an optionally substituted aryl -
thg seapntia} reaghign oha gompaunyl ofthg ogrnula lls- but yl -, t-but yl -

or n-hexyl - I|th|unN;@@d then 15 (iii) a borate ester.

2. The process acc di\g toclaim1l wherein X, is O.

3. The process accong @

Bl or 2 wherein X2 is
N. 20

an

with,

(1) methyl- or an optionally substituted aryl- lithium; and then

(1)  n-butyl-, s-butyl-, t-butyl- or n-hexyl- lithium; and then

(iii)  a borate ester.
2. The process according to claim 1 wherein X is O.
3. The process according to claim 1 or 2 wherein X; is N.
4. The process according to any one of claims 1-3 wherein said methyl- or an optionally

substituted aryl- lithium is 4-methylphenyllithium or methyllithium.

5. The process according to any one of claims 1-4 wherein said n-butyl-, s-butyl-,

t-butyl- or n-hexyl- lithium is n-hexyllithium or n-butyllithium.

6. The process according to any one of claims 1-5 wherein said borate ester is

triisopropylborate.
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4. The process according to any one of clains 1-3
wherein said nethyl- or an optionally substituted

W@eops48d403 hi um i s 4- net hyl phenyl i t hi um or PCT/GB2005/000567
methyllithium 5. The process according to any one of
clainms 1-4 wherein said n-buigd -, s-butyl-, 25
t butyl - or n-hexyl- lithiumis n-hexyllithiumor

CI altlin’él’ ,4;(51 V\Hléi%oel nleh elé}ﬁ[)or a?c acl é:rgéa(;%:cgl%r tthg praorégss%g glal%fled in
any bhé sfyimpyldorate. WO 2005/080403 PCT/ GB2005/ 000567

-16 7. [4-(1, 3, 4- Oxadi azol - 2-yl ) phenyl ] boroni c acid

prepared by the process as clained in any one of

8. Cl aiAnBrodes for rephri &ﬁ%%ﬁnés@fFBfrﬁﬂ@[\"ng conpounds of

Formula 1V: P ﬂﬁf? ONOCH3 \ NCH3 5
(I'V) which conprises couplln&,/
[4-(1, 3, 4- oxadi azol - 2- yI)phe yl]
conmpound of Fornula I
NCH3 (IlIl) wherein a nilt r ogen- prot ecti ng
group. 10 9. The p¥Qcs c@rﬁlgﬁito cl ai m 8 which

)

takes place int e P esénée ofp a source of
pal | adi um (0) sel d fron1Pdg%é>\FMQ§H§P)4 or
3

Pd( OAC) 2: |
\(N

CH,

Noronic acid with a
=S, .P ONN O CH3

V)
which comprises coupling [4-(1,3,4-oxadiazol-2-yl)phenyl]boronic acid with a compound of
Formula III:

(111

wherein P is a nitrogen-protecting group.

9. The process according to claim 8 which takes place in the presence of

6] a source of palladium (0) selected from PdCl,, Pd(Ph;P)4 or Pd(OAc),;

(i)  asuitable ligand selected from triphenylphosphine or 3,3',3"-phosphinidyne
tris(benzenesulphonic acid) trisodium salt;

(i)  a base selected from triethylamine, benzyldimethylamine, N-methylmorpholine, N-
methylpiperidine, triethanolamine, ethyldiethanolamine, diisopropylethylamine,

potassium acetate, cesium fluoride or potassium fluoride.
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(ii) a suitable ligand selected from
tri phenyl phosphi ne or 3, 3", 3"-phosphi ni dyne
wo poospkEnzenesul phoni ¢ acid) trisodiumsalt; 1BCT/GBR)05@00567
base selected fromtriethylam ne, benzyl di nethyl am ne,
N- met hyl nor phol i ne, N- net hy{pi peri di ne,
tri et hanol am ne, ethyl di et hanol am ne,

dii ropyl et hyl am ne,, ot assi um acetate, cesium
10 JHF GEet Spevaias i S0 TR N Fot B dgoradiazol-2-y)
phESATHeRARORA PQ BRDAred adchrdife toRBééprBEéﬁ 85 SlaiRf@ M Sy ¢helo? claims 1-7.

cl'aim 8 or cl ai m9wherei n sai
[4-(1, 3, 4-oxadi azol -2-yl) phenyl]boronic acid is
= { ‘ . o
11Pre FI%% qucgsrs%géo l_ngg td %i_o'ﬁgﬂg&g&%%s- RAwikdrdh %glsblﬂg@%%’rbonyl.

one 0 rocess according

one of clains 8 - 10 wherein P is isobutoxycarbonyl. 5
12. A conpoungd. of lalV: N OSNP NO OO N
12CH3ANxmﬁggng?fkﬁnqﬁﬁg&gyn Pis a nitrogen-protecting

group. 10 13. A conpound of Forxula IV as clained in

e

Iv)

wherein P is a nitrogen-protecting group.

13. A compound of Formula IV as claimed in claim 11 which is N-(isobutoxycarbonyl) N-
(3-methoxy-5-methylpyrazin-2-yl)-2-(4-[1,3,4-oxadiazol-2-yl]phenyl) pyridine-3-

sulphonamide.



