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WD 2005/ 080403 PCT1GB20051000567 -1 CHEM CAL. PROCESS
The present invention relates to an i nproved chem ca
process for preparing internediates. Certain of these
i nternmedi ates are useful in the manufacture of

W MIYRHS 5 which are useful in the treat merRCTEFB20¢54p0567
exanpl e, cancer, pain and cardiovascul ar diseases in

a war m bl ooded ani nal such abk-man, particularly
conmpounds whi ch possess endothelin receptor

ant agoni st activity. JHEMECAL PRIOUESSt he present
invention relates to a chem cal process for preparing
[4-(1, 3, 4-oxadi azol - 2-yl ) phenyl ] boronie acid which is
us edTheﬂprEs*éﬁt ifRAtidreLatés & ®fimpved chemical rocess for preparing

iR saTer kg o ety e s 86 oy Hhﬁ\? S TR

wiichir& @k RS RdhASealXAl B, for SBnle, dante Paaldn@ balioPRER A Wiseases in
Qﬁg@ at.i on, W96/ 40681. Thi s conpound posse sses
f

g neRl SYANGE MaPAPAGIGHALE ORPPRIRS ppich pagsess endothelin
raﬁp@fdn@@hmau@ngseful whenever such ant agoni st

act i $h§E§|red such gs for research tools
Wit h fw%wa PrEgRtdBientionrelafRvie @icRemicy) grocess St @Epparing
(84 usiu-aSadﬁurzole:yﬂ)ﬂn@n)tube@hm&H which Gl ﬁ&ﬁﬁ&l& xﬂélueaeﬁrem?di cal

nd| n but not limted ertensi on,
N Rhenos moBaptereRan-2 ] Fu sxadgfor 2l oksnpoyricine.-
senpn@mnafewych@bﬁapaﬁla lmgtlorsamlEx@khﬁe 36 6 InfePa@éiAl Bt
ths gp%gths | so éeT{? in the treatnment of

RYOFAPH - This compeypdipaspestss erflothslinigrepias apfageaishaghvity,
aﬂd ﬁ@tﬁdﬁlgfyﬂﬁ uRfi RBEeRd such antagomst act1v1ty is desired, such as for research
nmet hoxy- 5- met hyl pyrazi n- 2 4- oxadi a

%fr ‘s’éhm pharmasilogirph diogqoic andyelaig ﬁh%?ﬁaﬂwra@e freatmens ef discases

ah8l medit 2 EaAtioad Ak lulak, Bt ndfARktE LR higSnsid, mngﬁfrﬁ%gﬂensmn

and VWO 98/40332 The route invol ves the use of
cer(glﬁiﬁ SLSsEE rag/mrculatory disease and renal disease. In addition this compound is also

ubdf8IaR ufe%ytﬁ@ﬁm B3tcdradd péln, m tmrmaé&e AyilRN@BY b)mdy; ( 3-m
et hoxy- 5- et hyl pyr azi n- 2- 6¥ ridi ne-3-sul phonam de

as aft "PHE BF peraed-(ir rpﬁhwé PEORHRITFON 23D X 1.5 4-oxadiazol.2-
vl pﬁe@i)gmeamlﬁwhﬂmds la%lsém&qsﬁ in'te%ne&a PAi6nt B lons

Vg {3 ccurr g of the synthesis. This
Qi%erPeRy %m 3/%033% élihie W&'CIPWXFS fb@rusq ofehessprppendiNs of
(fs@ﬂtﬁx&&a@ﬁ&ﬁyﬁmhjmeﬂimw;b%nﬂf)hen}él)-N (3-methoxy-5-methylpyrazin-2-

N ( 3- et hoxy- 5- net h razin
yg,)pyrldzncc?;_»}sql@ogarmdq)%prggg]edlgtey\{u}léhfefﬁyqa}mn of the 1,3,4-oxadiazole in
tRY4-pSditidR oBthS H]lld%z%@lfﬁ dé@urﬁﬁ’% athi® efd l)f tﬂ&.e%thteﬁ; el eklm route is

convergent synthesis, 1nvo V|ng the isolation of

satipfRstonnior WE sydesis of whatively epatamonnts of N, &me@e&hS-mmlpyrazm-Z-

\@{45{'1 I3, 4ydx%&1on@§ yﬁ]Bhe%yﬁ pidiesi. &lﬂh%nMHe Bt gshi' linear rather than
ur hernnre the heteroa&&& noi ety at the

CRUYSERSPYSY R ReSiSt mtfﬂéma Hisnsplatige ub%amalrmf@eer of éntgrimediatess As

sidiSihe o{/Jrall ﬁelﬂ%@ﬁ%%%t“es‘s(?s Wq%flgo a linear synthesis
approach with the fest-of 39 nol ecul e made first.

Thi sFargiepmasy op 5he betereatyt rawp@ am@ﬁpgamqfth@@heryl gnqup is formed
a8l th3 idsGdp, R & eSes@ry tofdergo a linear synthesis approach with the rest of the

molecule made first. This is clearly undesirable when substituents in distinct parts of the

molecule need to be varied in order to investigate structurc-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
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nol ecul e need to be varied in order to investigate
structure-activity relationships. It would be highly
desirable if a convergent approach to the synthesis of
woheshspe of conpound could be devised. Thimvenbab00567
al so be of significant benefit in the efficiency of
manuf acturing | arge WO 20051980403 PCT/ GB2005/ 000567

-2 scal e anount s

fN-(3-net net
S5 S SRR B R S DB B rabarg AR
mfdﬁnée\sntpﬁdxa&ndwch [ n”pr oved process for the
{ f [
ot R Rorf Gevish & TR RO EBYss BF I8 MRS R i ¢
IRCdréhryl- pﬁen’l}"haormlo EﬁdisSme#th\\ﬂ& B 3ei-dxadinzh-2 9t )plsenpiftiogonic acid.
t
TR eR At SolTigtioh &b i BBhBRN Sug oy msthopses 1
mythylplyrigen-3-yHed- (]Alv[d),ﬂ amxdchaztohmyl]pHmyll)quanm Mslbly)fndmisle thab e
t : e r. of ..
PR ePhERTapeL iR a HGER ShisShonJy b BurSTRacfiegiien ot mostbe
solged. ﬁbﬁ@fﬁvuﬁdk&gﬁ‘iﬁaﬂeﬁvﬂftagbs sfeineeradd cdsof mdnufacture.
manuf ac r. as?ect

th t L
et Bt asp s R BRRG Pl R PG v bqrepde acids,
E4Q1,B4-dxid1&oﬂ-2-@l9ﬁl€ﬂnﬁ@ﬂi‘onﬁ:-aﬂd) rbénryd {coatimp t(ﬁthapnes}l:nt invention, is

88(9 gﬁ)geg)g?c Co ?ts{ll gc(%i élbetthrc])gy ?rn%’t:hylpptyrza.IZIr111\/2e )I;IIS b(w (1, .J) . oxaldlazg 2-

M@&mymﬁﬂmhmﬂ@m@mmla w(@obﬁto(()lbﬂ{bonyl) N-(3-methoxy-5-
-2- Yyl 1ph idi ne: 3- h
TR E R B St B R R R Tse
mhh%dhqﬂqsmaglthmbe ylé@reté’eée(déte ol - @B—me:t?day&ﬁzxgbth)tapyhz]upm:)f@m
ne am.de nternnedl ates nma en
Fls%oigtyz]a y ?y(ﬂ;lﬁ;f: -3- suggonamlde y

N- ( 3 ’mrep:lmoesy fdb thwetdnyfagyre a2 hater@aryltpheiBA bekodib acnds of the present
h d
oyt AR R IR A7 Y R PG oS A O RE
hqmmmlmseaﬁ‘ itele bagks. Tritinl puempesrat addung\mm qumraleut dflaibges0 a h e
d
R aEemhEote e ot BR% foishdl SR e 17
aintpetifyt depratonatibaliofi the Getero@gLiingade qﬁe_ndhn@wiﬂasborite ester, a negh gible
HE B R Eahrp IOt wal i By iRtttk S Pt ahd6fiSaves.
v@mﬁ@m gtazbntom fafnd sueprikiegley tha thelsequental usof qmehasﬂs ilgads to good
t rate este
Het o o e et Pt ot Yottt du ik ety B o Prpy ipgpation
ﬂmh&fjrbz&yl ringds inittally dghriedrated wE}Eh e (tppxeaﬂﬁmwe:amtt%‘l?etse,][bﬁiore inducing
n sin e sequential use of two
e meBb bt BN S e e es v ed

het erasriing phefivyd asﬁ}'ﬁf ﬁTﬁhdbraeﬂtﬁiﬁwntldﬂ thére igPpreOcdd 3 pafcess g the
resent inventio roaryl ring is initially

AR A ‘?EWQ%fg’e(PWWq%glly) "weaker" base, before
[ ndu0| ng 25 hal ogen- mgét+al, exchange with a (typically)

"stronger" base. Accor@i Ny toaxfirst aspect of the
present invention, therg/is @é@lﬂh process for the

(4]
wherein,

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

preparati on of a conmpound of the Formula | X3 t'r
13(it (x) wherein, 30 X, is selected fromO, NRI or
S; and WO 2005/ 080403 PCT/ GU20051000567 -3- X2 is
selected fromCH or N, wherein R is a o
W0 2088 3pr ot ecti ng group, whi ch conpri ses PCT{GR2005/000567
sequential reaction of a conpound of the Fornula Il
~, r 13r (11) with, (i) nethyl- or an optionally
substituted aryl- lithium and then (ii) n-butyl-,
$ribtlected fromr-@HibyN;- or n-hexyl- lithium and then
‘%{i}?i l.),a borate ester. 10 For process steps (i), (ii)

Be“h{llis)a,mtrtoﬁ@'prr%tﬁ%tt”igéﬁ%’pﬂay conveniently be carried
veith dofhpéises :-i nert sol vent or diluent or anfet her eal

ol vent. such as di et hyl her, r ahydr of ur an,
t@‘? Sé’ﬂ’i’]egg&}ﬁ%alcﬁ%f’z,a ci’}’ﬁq‘%fiﬁg‘ﬁ‘ﬁgmaﬁgne or 1, 4-di oxan,
Thus, for exanple, NheXyeaction may be carried out by
sequentially treatifig \
2-(4-brorropheny|)-1,35l4-o e wth
4- met hyl phenyl | it hi um foI ¥e¢d by n-hexyllithium and
finally triisopropylborate in a is suitabllB solvent or
wiid, uent, for exanple, an ethereal solvent such as
tetrahydrofuran, at a tenperature in the range, for
exanfi) e, mdiyltqs an gpionalhpyupstised grply ligiumy andrper o - 55C,
convgpi e ak. - EyrAeN Weln he
het e?_gar )r/}IL i—%ﬂéhyﬁfy}a?%ﬁfowlc%%p%ﬁ%l%%ugg%dn% r;a Il can be
char §8H taboste $tsrut i on of the first base to enable
bage: " Fps s (R UD AR e LPPIFS By Lo Bindl B RGP n an
ingry RHgRPr dilyegharay ethersal selvent sychas diewylyethst, deteahytirefush, t y
B o 16) 28 achy ' g e t | rat .

yR&HSca0Y.Ala88 e tHale 6ASLT T Rus #axe?{afnéit%,atg? Feiﬁﬁi?n may be

nust “be generated in situ due to [ack of | .
camtsdl evitby seqvpriiably tipasiog 24(frbromriophensid, 3ckipdiaznde witlyogeni ¢

NRSRRbhnPUITEM IR el By n-‘ﬁ%ltﬁhﬁ, %ﬁ%nﬂ[ﬁﬁ%é&%ﬁﬁborate ina

suitable solvent or diluent, for example, an ethereal solvent such as tetrahydrofuran, at a

temperature in the range, for example, -90 to -50°C, more particularly -70 to -55°C,
conveniently at or near -70°C.

Optionally the heteroaryl-phenyl bromo compound of Formula II can be charged to a
solution of the first base to enable deprotonation, followed by the addition of the second base
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
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

procedure.



10

15

20

25

30

The nolar ratios of the reagents used in process steps
(i), (it), and (iii), are preferably 25 in the range
from1.0-1.5: 1.0-1.5: 2.1-3 respectively, but nore
Vi sfosodldzsy in the range 1.06-1.3: 1.07-1. 1:pc2/GB2@15800567
respectively. Conveniently, the lithiated

intermedi ates formed duringg4the conversion of

compounds of the Formula Il to compounds of Fornula I
are not ol ated as s r epared and
used&é]saryall hgho "t ShERPERP ket glr%Hanl gthgflﬁtﬁ"‘? Ther eby,

c onpduwrpggoraf substitmant for &n amlyltlbuxn tira fou £xeeaiple; ethfle om

oy pE bl R gl P PSR

3- mgt_ht'lphenekamqnbtéylphﬂnghyhesmjrl- orapphtty lithibint hi um  An
opt | orate gs, e]%]tlﬁl atnlﬂ%g} gike QJH(@%XJOHJTD cgtglj lx'ne:{a lef Q{nrethyl-

exanpl e pre erré
tsnathsltmttutse]ntomdybordtethl unms are, for exanple phenyl

h nyl -,
2 A RO g DB TR g s
}abﬂcatwlareohosakgdwmo thosd skilled ingthe arf. Glonextionpl @otecting groups may be

ﬁe& in acco¥<5an%e w1‘ihr gta%tdgrﬁl racﬁc{e rgl;or 11iu§tpa%or9 ?e\é IT ngrrea{ %rotew}fen(}roups

gen-p
mlﬁ)rgalbiﬁynthestthdeHyanqumtser)on are t hose known to

gpgﬁ %éssﬁﬁgtllé ;g goéeg ]Serat%ct%rg i'ou 1"3 %11 &a@hle 3 géiag(gg phenyl,

dance W
Plyh otethorynidtio, hehztyummlawlmﬂhsd eediphafylpirsplsny] pRtotieggronpe

& ou %lskqst a!bec ot Hpetse%¥ Naesh Erovr&é’shc!% éun%yom 9&%

1991) rogen- otectin roup,
doamneemalmhtaptahln y(eldsmwlﬂxg)llq,ualphenyl al lyl,

et h Més ‘of Rngdy* z[s f&n)%yéum? LBXJS.F%P ge }lsletri S\:vthere

dlpheny phosphln ctlng rou

FPPEOtte vith tarhedeﬁmtaswtlalm ‘wembosimnepts dvﬁ@ééer@'mhqfw ndserofiafter.
For my} 4) in comercially acceptable yields and of
high“duality, is Further values of X, and X2 are as

fol | dhwss N&Buch val ues may be used where appropriate
with definitions, clainms or enbodi nents defined

her ei Hbe§ ore or here| nafter. X is O X, is NR X

is SXpiPOHX2 is CH X2 is N X, is O and X2 is CH

X;isN.

X, is O, and X; is CH.
X;is O, and X3 is N.

X and Xz are N.

X, is NR;, and X3 is CH.
X;is NRy, and X, is N.
X, is S and X; is CH.
X)isSand X isN.

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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X, is O and X2 is N X, and X2 are N. 25 X, is NR

and X2 is CH X, is NR, and X2 is N X, is S and X2
is CH X, is Sand is N R is allyl or benzyl. 30

R is benzyl. Therefore in an additional aspect of the
WAIWASHY there i s provided a process for tRCT/GB2005/000567
preparati on of conpounds of the Fornmula | WO

2005/ 080403 PCT/ GB2005/ 00056%- -5- F'y, H(aHX, )x (I)
wherein, Xi is selected fromO, NR or S, and X2 is

sel ected from CH or NN-X5 wherein R is a

ni t r ogen- prot ecti ng//gr dup:; '
sequential reaction og;
XE ~~ {I1) wth, 10 (i) 4Yn®

then (ii) n-hexyllithium and then (iii) ®
Widedisopr opyl borate. in a further aspect of the

i nvention there is provi ded a process for the

Prig pascipdifiom @NRiBFpadnds of the Fornula | 15~ {1)

NN E&dched from CH or N;

wherein R, is a nitrogen-protecting group;

N- X

which comprises :-

the sequential reaction of compounds of the Formula IT

N—X,
. QXB\QBI

(1) 4-methylphenyllithium; and then

D
with,

(i)  n-hexyllithium; and then
(iii)  triisopropylborate.
In a further aspect of the invention there is provided a process for the preparation of

compounds of the Formula I
N—X>
Q \
X B(OH),
)
wherein,
X is 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—Xz
Q \
X; Br

0] methyllithium; and then

(1)
with,
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X, i1s selected fromO, NR or S5 and X2 is selected
fromCH or N, wherein R, is a nitrogen-protecting
group; which conprises 20 the sequential reaction of
worpgwiss of the Formula Il with, (i) nethylpCiTtdu2ens1000567
and then WO 2005/ 000403 PCT/ GB2005/ 000567 -6- (ii)
n-hexyllithium and then (iig) triisopropylborate. In
a further aspect of the invention there is provided a
rocegss f Q. 0l ion of conmpounds of the
leor mﬁlﬁa Itggex%lﬂmﬂﬁmﬁdg?{eh?% X, is O rT‘gnd X2 is N which
conpfiiis edirifsOpropydbosadeuent i al reacti on of conpounds of
‘he Eo . .. _ o _
(i) an{ ﬁb{%@laﬁe%tﬁ%%vg&tlg)nttﬁgg% 1|§ }%}gld%?%l Pi&es?fbg tHe IBFeBaratlon of
compowdpeiohyFdmplate. In a further aspect of the
invention there is Rpyoyjded a process for the
preparation of conpouRds gk_the Fornula I, fJN
X-13(C3H) 2 (1) whebrej : B®H), and X2 is N
whi ch conprises the 5p) reaction of conpounds
of the Formula |l WD 2005/ 080403 PC / G 32ap5/ 000567

wherein,
X, is O; and
Xz is N;

which comprises :-

the sequential reaction of compounds of the Formula II

N—X,
& ) Br
Xy

(1) methyllithium; and then

D
with,

(i)  n-butyllithium; and then
(iii)  triisopropylborate.
In a further aspect of the invention there is provided a process for the preparation of
compounds of the Formula I,
N—Xa,

Q k@/
X; B(OH),

(Y
wherein,

X, is O; and

X2 isN;

which comprises :-

the sequential reaction of compounds of the Formula IT
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-7\l kla' wth, (i) 4-nmethyphenyllithium and then
(ii) n-butyllithium and then 5 (iii)

triisopropyl borate. Conpounds of the forrmula (I1) nmay
be prepared according to the experinmental nethods and
‘ﬁ?é@l@'@ 4% di scl osed in Biourganie & Medi ci neGT/GB2005/000567
Chem stry Letters, 2002, 12(20), 2879-2882; Ear. J.
Med. Chem, 2000, 35, 157-162- Helvetica Chinmica Acta,
1950, 33,1271-1276; Eur. J. Med Chem, 1985, 20(3),
257-66 and J. Het. @exa, 1989, 26, 1341. 10 A further
aspect of the presefft Wnveptigon provi des the use of
[4-(1, 3, 4- oxadi azol - Cy @\ $'] boroni c acid,
prepared according to the \pregent invention, in the
preparation of conmpounds of Fornula |V wiikch are

Wit er medi ates useful in the preparation of N (3-

net hoxy- 5- met hyl pyrazin-2-yl)-2-(4-[1, 3, 4- oxadi azol - 2-
yl ] pRigny| 4-pytyeficadlithivey phiBerani de.

N- ( 3iiyet hxsw?ﬁrmﬁ;wamw azin-2-yl)-2-(4-[ 1, _

3, 4-oxadi azol - 2-yl'] phenyl ) pyri di ne_3- t5 sul phonam de
i s pfidpar Eipoprprdeestdt ect i ng conpounds of Fornula IV.

In thky ' [ : .

4. (PR e o IS My N e ptBingd aesordin to hg xperimentl
peshashs artl progedures dipainserhia Biasheamisr dnMedicinal Chemistilmiters, 2002,

f P -, ' P. 1
romposniea souechh, Mgy iy Mt o

B 1371-1214; Eug. P\ ledo&iherin.c 1A8Ar A0(3)t 27 S6rapdé tHew rCHerak #989p2aac 4.
in an [aune gébgct%?{h\é %&Eent In%ntigﬁ( Blrgmdgs HE {lsr(]aaorf‘ PA-(1,3,4-oxadiazol-2-

yDphenyl] boronic acid, prepared according to the present invention, in the preparation of

S w»n-

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.
ﬁ-(B-Methoxy-5-methy]pyrazin-2-yl)-2-(4-[1,3,4-oxadiazol-2-yl]phenyl)pyridine-3-
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 V.

NZ |
o
0=S. -P
(8] o N
S &
N0
N
CH,
(I11)

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

(i) the boronic acid
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20 ethanol, isopropanol, industrial nmethylated spirit

(IM5), isobutanol, NWP (N-nmethylpyrrolidinone), DVF;

with or without an organi c phase, for exanple tol uene

v 2008/pd0@03€S at a tenperature in the range, frROT/GBRoOSIDESET

60 to 100C nore particularly 75 to 85C, in the

presence of: (i) the boronicgacid WO 20051080403

PCT/ GB2005/ 000567 -g_ (ii) a suitable source of

pal | adi u i ) d(0A

Pd ( Oﬁ@) n:l gu?zble %o%gcegﬁﬁdm%ﬁn?ﬁcﬂ)?ex &E&g 14d|_$p 3P)4 or Pd(OAc),;

tri pl(ushyl phushh ligead dor Fadple glphpwdrélpmhme@yhé 3"-ph05phmldyne

tris(benz dsegiumsalt; (iv) a

base, f ort?rg@g&ye&gapf?oﬁécaaﬁdfggﬁ‘%c{ﬁe enzyl di met hyl am ne,

N- rret(lhyl m)bqghdﬁm epample meﬁulamqemepgﬂqhmeih@lamme N-methylmorpholme

triet hanolLIqmtIﬁ'? 1 e%‘dﬂ%'tﬂétﬁénbﬁﬂx%aéﬁ cﬁcthanolamme

di i sopropyl et Jf m ne, potassi um acetate, cesium

fluoride d;rsolpromd@hylmne fpbtaasrumetaﬂaaaeslmlﬂuawewr phfassium

source of gpalladiumis palladiumacetate. Particularly

the base I's N-nethyl norpholine. In another aspect,

par t iPetticelpdlythe brawrdsaé palladium igpallpdiem hedtader ne.

Part 'Pngcaslll%thE msg' is ¢ %%{hk%rﬂhﬂiﬁfes InOJanB@r ds&c?garﬁaﬂlﬁgmﬁe base is

sol vent wt an orgahi ¢ phase. In anothér aspeéct

par t itiathydanhiye.t hi s reacti on takes place in an aqueous

sol V@Rt c%ttl)hth@rllea%ﬁm& 1a&|'\ﬂ§§a u%ﬁr Glh&n 'w?th&ﬁ@:%ﬂg&fi‘c phase.

t akes p ace I n an ueoBs sol veh an organi C

Iphasther agnget; pmmuéarllyyhls feaction ¢plies niacp na@@qemwl\@efswﬂh an organic
B9 RN drEMR b @D,

A BB ARG ARREEr Blech TEIRRER Ay ST

potiostarly theiorgrniephae gemirsepihliens; Inpaﬁttvi:r@amea'rqf etppRsent invention,

\Qﬁeg% s%a%h@l?’t@k ngm% fn%ﬁ%q }{1;5%9 ent I\nﬁth%ﬂ BIg]'afﬁE pBRd %Qﬂhcularly the

this reaction re specitical y t akes ace iIn

peesertoe omprigakylagt um acetate, 3, 3", 3" phosphlnldyne

tri S(I{P %{bﬁ%ﬁ%ﬁsk‘ét HHIQ R‘Ja&loﬂ%o@s E&héaﬁ 'tallégg ?c,jet'm thé\lf)resence of

met hyl nor phof'rne 1 n wat er aﬁ I SO

patladibe acetaip St.3 "-phiosphinidyae trnsznnmmselplwemdD tmpdn}m sk s

| @Ltgﬁﬁ]gmo@mn REESENGEpBpanoPal | adi um acetate,

osphinidyne tFris(benzenesul phoni c acid)
trisdua amhes adpect, this rdactionyicandipeeificaly kadereplaoan e prasedcd aiS.,

;{J} d.mg Hiadl, ?%‘ 9 phgg%mg%g ?Q%@%ﬁesﬁﬁé?cgl}da%fc@ WRGARA st 8PS
trathgbﬂﬁneo?mlellc,oﬂeﬁqr(and M92-0.3: 0,06-0.9: 1.5-5.0

res peﬁl‘é o?alr yﬁtlopwthmgg%nts used in process steps (i), (ii), (iii) and (iv), are
preferably in the range from 1.0-2.0: 0.02-0.3: 0.06-0.9: 1.5-5.0 respectively, but 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.¢alkanoyl group

such as acetyl; an aroyl group, for example benzoyl; a Ci.salkoxycarbonyl group, for example

a methoxycarbonyl, cthoxycarbonyl, isobutoxycarbonyl or ferz-butoxycarbonyl group; an
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25 preferably in the range 1.4-1.6: 0.03-0.1:

0.09-0.3: 2.0-3.0 respectively. In conpounds of

Formula Ill or Formula IV, P is a nitrogen-protecting
roup. Suitable nmethods for protection are those

‘396%hmﬂ5&&hose skilled in the art. Conventi oM&l/GB2005/000567
protecting groups may be used in accordance with

standard practice (for illusPration see T.W G een,
Protective Goups in Organic Synthesis, John Wley and

ﬁyﬂn&thoi)&gib)myl @fbu}% ferbxbraglk Beneglbxyeatbonyl;R phssphingr group, for

u for ex | e Cl. Eal kan
SHORR SreBipRetine S pividsin & P iR staotanpe
be nz d’yéu;ltalﬂe GlueFat menaarlhﬁmgalrbogylcgn@p More s&bfﬁmaﬁles fBrParea

FEh OSSR B i oL G ol Rl o e o

PEToB020Rab 0567 -9 arylnethoxycarbonyl group, for

exa e ,benz on arbo hosphi n roup,.for .

g SN0 FURB ORI b na BB RD R el bt Horein

1€2esSall K ey Wlt@ﬂﬁh@on&.tg brmnﬁ grylp. TRusS fok Eﬁh‘lp&b?{rﬁdcyﬁgrf)@r such as
carbon e suitabl e val ues

For Lo SRR basnror S e o s Pt o for Sxampe,

byslqbuﬂ)msymﬂirabomble hge0duph ash ra&alS @.eral Kydmideyfoaemmbwelttﬁ@ﬁ or

tox carbogg d%f ?ctlon condi ti1 ons
PeiiyySRRE P S, B S5Am i Tigraabelvpaa kprabny! srowp
suelcmsamtdxyca»tﬁ»nyi grduplinaly e rdiﬂ’bﬁ)éd} &r@fcadlglﬂatb? GbdtAgnt $4i18 W Ruitable
such as a
aéfdjag QP"&Q\%‘VIC %’thgf'@rpﬂ ﬁ?ﬂfgf’& %Hfft;’l"mﬁ?eé‘ﬁ ﬁc‘gf‘nda‘ﬁ‘ ar oyl

ayloworgyrbbieyl LeuPseH af Obcneenyprbonyl L&yum@rw ¥dbwed\¥oi N
ase such as. an ﬁ#kalh t al drOX|de f or

Sodblsy B Fronramrorer voToal oGRS OB (et with
4 awiexca ol ampRdBioa tr19€t|r1ﬂ&d$r6ﬁkllaté§3 IAymephaile Qr&ﬂ&ﬁﬁybw}yﬁxoved by

such .as a but o arbo
oA B Al b B ke o e gl B spdpmpvdronide
(ﬂ(an dmins, tbiycd;mtﬁplh lamfriogla A udmbipreup nQiS' st h'P&&ﬁb@B}” Eyd?(lf‘gbﬂm@ﬁ overa
roacetic acid an 0XycC nyl  group
lit S8 ST B oRatn & CreaPisl g b lafaLbe Pgyed
mlatifh essistey hidrdlysigenat i on over a catal yst such as

pal | adi on- ar or .by treatment with 15 a Lew s
aC| d?‘f %E‘%Qé‘ﬁpﬁﬁé’ @lﬁr"b niiqn tgf(r‘f FSiPFAVIfiSH 8 REoS¢ss £ prepaqing a

thrpslﬁ]ﬂlolﬂybm@ﬂadupwmc&%ob@rlfe@ ravied éhYl 3, hageliDyd- ﬂbﬁh@ﬁyﬂboromc
such as an alkgh t hydr oxi for exanpl e 1ithium

aSId“%'HbQ‘if?mPﬂW ?‘Hlé‘a an am ne, for exanpl e ammoni a.

A bemza/fungérabmcmmeb@veﬁmmu&@hs kgyovméd agﬂﬁé@tfdr%p%%fa

cat al E uch as palladlun}on car bon.

CGPOISEERT 1§ Spiprose g et ardigp c iebapsiiberanic

doddclprepaysd ascordifg loheprbddhtin@htichs RAR b cQ&hpdul@of FVEME (1PN
reparing a conpound

t her rovided a process for
of Fg'} thma \a}‘f l%%ntéqgﬁﬁpqeggg:l ficallycthe Hygention provides the use of
[ﬁ4},3,1qoﬁad4azﬁl>(@§ill)lﬁxéﬁ’}l} Bordtlio RIE PrebdrBPLBRHIg to the present invention, in

the preparation of N-(isobutoxycarbonyl) N-(3-methoxy-5-methylpyrazin-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-35-methylpyrazin-2-yl)-
2-(4-[1,3,4-0xadiazol-2-yl] phenyl)pyridine-3-sulphonamide.

In this aspect of the invention [4-(1,3,4-0xadiazol-2-yl)phenyl]boronic acid is coupled
with N-(isobutoxycarbonyl)-2-chloro-N-(3-methoxy-5-methylpyrazin-2-yl) pyridine-3-



acid with a conpound of Fornmula IIl. In a further

aspect of the invention there is provided a process

for preparing a conpound of Formula IV which

VE® PIoEHbSRs eacti ng PCT/GB2005/000567
[4- (1, 3, 4-oxadi azol - 2-yl ) phenyl ] boronic is acid,
prepared according to the prigsent invention, with a
corrpound of Formula I'll. In this aspect of the

RISy RN SREEL OB (kBT AR RK 21882 (o
[aél%xawa@;bafyédh@wwrdilw s@mmnm esent i nventi on, | n
tl\r?:g%ng ?r@%a%tfog e qu(EF lf Moﬂ&‘%@%ﬁ?% 63 n'te ho§y -5- methylpyrazm -2-

azin
}d)qafdldmzérsu@hwa)iWemdsc)nbpq i aname%:lwé WQﬂéﬁﬁéﬁh de a
conp T : :
> SO Oy L P0G TSR L AR o
|§dbu[oxy®rb4myj)(HdBMon—Syme}hylpyrazm -2-yh-2-(4-[1,3 4 oxadiazol-2-

) . 0k NQ-13- i de. | i,s aspect of the
ﬁﬂﬁ&%’b pgmi]tléjk ?‘%plgj gﬂiggg@pg%ﬁ&ies cras][hﬁgnyl ] boroni c acid
mgl,édtq;h@dzol iyDphenyl]boronic acid with N-(isobutoxycarbonyl)-2-chloro-N-(3-

A}ttﬁaxg%bﬁi&ﬁ%iyﬁm@r;ﬁ&}%&n&b%ﬁ%ﬁ%%ggoget hoxy- 5- net hyl py

10 PCT| @GBoreldsyi0aGst?r asperpoishy ipyrotiemthere istpgovidse he use of

[le:(i g%qui%yf gbﬁ%ﬂ% l)oronlc acid in t 1@5)31‘%&0{1 of N-(isobutoxycarbonyl) N-

| pyrazi n-
(4 Indshawémh}'dmmm@ yll) Prtchit )Ox plep- Yihﬁh@}@mmﬁl@ﬁém de.

ration
S-Epﬁ-% s%gut oxycar bonyl ) - 2- chl or o- N- ( 3- net hoxy- 5- et hyl
pyr aii mfupthenabpectnfthednyeati@Lthart isivonvidad the upssofdescri bed in

15 @t?@fﬁ' 0%2!4‘!&2%‘[]26 Y/‘{ﬁ%@éﬁ%ﬁ@%i%aﬁdTﬁéﬁreﬁ%Q&fﬂ cfﬂg tﬁe%r(tclaés%f the present

pect 0 ere I ovi process
ifequtiger, épthe prappratiun OF Ne(bsolwbony esalranihy ;ﬂk(ﬁ-methoxy 5-methy1pyrazm-2 yDh-

( %3 [ (4_[1, 3, 4- oxadi az
e '313(25 g‘ﬁ%"%% ’))iﬁ% Vb e %"L?H]‘X{‘f)é“ﬁgem de whi ch
conpin s stherasgski af g']e mventlon there is prov1ded a compound of Formula IV.

L U B oot aroleifroftd RSO AROEER! Goffblcithdry -

ut oxyc ar
20 mehhoymBhytpyrhai- @yt)azzmm 2 Ayixydigppl-2-iilphenyd) muidishGraalphefamide.

10 TI?I? 5 ﬁfrt%gr% t t}{eqﬁxten&gn t Qg%}ovgif d Ihla %sé &Wagolbgtgxycarbonyl)
e

there Is pro the us
J43 (nkth’exmwﬂwlpm@ndadm I%Héﬁmabl@mbﬁfyé]pmwd pymﬂueeh?e

omdrytql-@I‘Yé]m}lbl)yl)pwdnm-heﬂlﬁwn@udephonam de I n a f u rthe ][
e
phlelpanled oticoorditatglt 0 the process of the present
Ver}ﬁe'lcfé re lht@%o‘eﬁ‘ for We%@s@srtaﬁx‘cé Qﬂlieor%?cié% §cdr SRUEIEY FRERANY bk

hox I'pyrazin
tza)(lmun[nmtanablecbyaldlgalztwlroczssydb\]epmenw )

@X M dRGR 'spsegl!r?\ba'g AL Hfed at either 270MHz or 400MHz in DMSOdg using
30 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; t, triplet; br, broad; d, doublet.
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In a further aspect of the invention there is provided
a conpound of Fornmula IV. 1In a further aspect of the
invention there is provided N (isobutoxycarbonyl) N (3
20
W2 eN&8P48. net hyl pyrazi n-2-yl ) - 2- (4-[ 1, 3, 4- oxB{I/GBAYPS/PO567
yl ] phenyl) pyridi ne-3-sul phonam de. 1In a further
aspect of the invention therld-is provided the use of
N- (i sobut oxycar bonyl )
E¥ampieet hoxy- 5- ntt hyI pyrazi n-2-yl)-2-(4-[1, 3, 4- oxadi az
|- 2-yl hepxl Eey i ne- 3-, sul phonam de in the
- = )p nvl]bo

ronic acid

Lo§dNit{od omémgnumﬁn (328 Wyl iR YifeBibkinathank) ﬁﬁ?f ﬁﬁﬂwd’s %«é&’ed%z asus enswn
onam ae

? 3ghazol ?S Pfghen yl ) pyridine-3-sul p e
o AvEREmIRGRY D11 rfothrapaadls (&t indeteely dsofutan ETHIDI(# viphy g -65°C.
AYeRad hdbk b sA16tidReRABLE Bitthifin (MM %hhexh’r{b's 8 LIE 1 S8ded a4-65°C.

stated: (i) yields are intended for the aSS|stance
Affeea kovgdriisenionylbarie QP el was thecaddedmpintpinitigahe mactipmmmture at

@otarﬁpr@AcﬁopaﬁlmrL ggseﬁud RLECETS aﬂﬁiﬁg agagnggwa » zﬁﬁw

SpeCtra were determ ned at ei
dFQW‘Dﬂ/B@BtO agiixigre o eretiesqidi(?8 nl)yin siatea (222 (D1 ThiSpsdentaolid was

1§o‘fhtte%r @QJ e@fvﬁﬂ"f‘ﬁf*‘ gTdu\g%?r A& R fe?lé ﬁlg ti T?’ f ot l %grll e(?g?ci §@

ta v I'n part er m nr

9§d°/TW/B &%ﬁh MH&EMMH&MNBN@@W& WOr(s, 4HYr8.31 (s, 2H), 9.35 (s,

SRl P (185 RER Bine -2 OGS0 060405

PCT/ @q@@b@pm@x@@@ﬁ) 1,3, 4pxadivealepbe as a starting material was prepared as
tdifacl, 3, 4- oxadi azol - 2-vt) phcnyl jboron ic acid A
solution of nmethyllithium (8% w w in di ethoxynet hane)
(65 T ) suspensiad d4tbromobengois pytiazider(200ag) in industrial methylated spirit

(@g@%&%ﬁ% flg%lg’l})q%ﬁf?m% f%%?%g ugtnélér% l%zolat%? stplrlt (IOR ml) and

spiplpricacid @f. &ml)o ﬁhnfeathmnmmrb wahheated (e B fon! hex.arhe sdaction

offfhe il o3 02 A G0 R 5 e e Lo n Rl et i

ta yield 2e(ddirangpheriyRt 1, oakliazol 6886. 1 EE.9%RSI0MER, mmts_@amm

RS 5 A SN AT DT80k g

M 22419663 (cR2Asimk J9-BPoundézadlazant solid was i soI at ed,
washed with THF and water, and dried to yield the
title conpound (28.96 g @to 95.1% ww, 82%; 400MHz
Mg@gectrum (DI\/SOd6) 8.00 (s, 4H), 8.31 (s, 2H),
? 13354 gs : S sectréHrphM—r 191. 0628 (cal c.

e

Lﬂhl(nh gna‘rmtm heg)yand teiral@',dﬁofﬁmra@ agp\k'&e bifckd &Sa RadiéranldrAg argon
i al r epar '3 . ows: To a suspension of
alpidgp %l? ifpgpigtu Fryrapla f°dé5 whbﬁot?lﬁeqc (G eryagpdded at -35°C
an@thOyiahre ehas Rdld bttthls temperature for 6 hours. The resultant solution was added to
a suspension of 2-(4-bromophenyl)-1,3,4-oxadiazole (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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15 (700 m) was added triethylorthoformate (309 m),

i ndustrial nmethylated spirit (100 m) and sul phuric
acid (0.8 m). The reaction mxture was heated to
weidosrssoddr 1 hour. The reaction m xture waPCTarH2e3/000367
0-5C and product crystallised. Product was isol ated,
washed and dried to yield-.12-

2- (4- bronmophenyl ) -1, 3, 4-oxadi azole (186.1 g, 89.9%.

. . 35, ( .

A R s e Y S S L NG T O S
88pect rum 20 MW 224. 9663 (talc. using 79-Br) Found
224.9701. Exanple 2

14- (1, 3, 4- oxadi azol - 2- eDphenvl | boronl ¢ acid Lithium

Examppld®s (8.2 g) and tetrahydrofuran (670 g) were
[ Eﬁsﬁ,g%QaJl&of‘Z-quﬁcruQ lb&ﬂﬁiﬁﬁncnﬁn argon 25 atnosphere and

0 - 30C. 4-Chl orotol uene (74.3 g)
Examplg diesd rapeateddIicthe ghateq ofd-abioratelpane wieesased |figmal. 06 tigples to 1.30

nté«gésggﬁea}llé’lﬁ 6f ti‘lpﬁtleﬁco%%n% ch&@ecf 1§ 84i5d,ant sol ution was

a suspension of

2- (4- bronmophenyl ) -1, 3, 4-oxadi azole (124.4 g) in
drofuran (800 g) at -65C, After 30 mns a

%ég%gg%n of n- hexylllthluny 33%W/ w in hexanes) (240mi)

sadiazelt2vhpkanvlibeyonic agiler a father 30 nin

et 53 H
'ltefrhlk'ﬁ%%rglp |56) v@‘c{s%hsrg 08 ng))tuﬁé’%ﬂlti]ﬁﬁ{%ﬁqg?@ & g) and biphenyl

talnin reaclion m xture at he Teactl on
(ﬁﬂkglméemgrgmh Iammnhet@nwmemmmre co@&t30aHC di-chnratblennt

7584t Pl S BBl T Bl

codl2d &0k waﬁxuusecdfat(wronmsdngu1m4dxaaikﬁlea(s@lo wRinaIHF (a000g)

drled to he title co oun 92.2 0, 889%. ,
vead§¥d5at e %ftheasst%waa %959 %haﬁuﬂyteﬁg%af%mm of
r@@x lll@ﬁﬁﬁr@3%v@w\ﬁ@§exﬁ&9 Q&@trrﬁfngblhﬁdédrhe B HATEE re@Etion was held at
| or ot ol uene increased from1.06 noles to 1.30

fiscdr 301rn@usys #iddhesfirimeibyleqrate @8&%@@4 HchBGs B reastion was

h?gl %0@? u‘f’estﬂf%n o{p01 (35.3 ) was added follgwed by
oxa 1"z ol - 2- 9 Béfoni ¢ acid
@atmﬂk%mhntahmea(%o(gmeggacmnwhlecr\g@dvarrmdamdtwlw boityig solvents
a.an u es, (3 Q2 under
S S
cdoleh koCD"Otaﬁdl LN/ W ijﬂ;)ﬁur!ﬁﬁcgi)(9ﬂ\@)9\ms|adﬂﬂd)folﬁdlddiﬁy ﬁhter(g?)@ whilst

The reaction was held_at -30C for 6 hours_and fhe
Ryappiaps thy tergperatura below 7 fr- Lradpct precnpltated The pH was adJusted to 6.5 by

t%: mmgl |rmpBke U%RV)W duiphufic 8@ 5329 181c 0 ur® wild hdafed Té WO C then

15 was slowy added at -65C. The reaction was
deeled bagk to 3G Brodg wm inelatedsandyesphed waib THEF| (8¢8) @nd water (60g),

yielding wet title compound (25.2 g, 60%).

Example 5§
[4-(1,3.4-0xadiazol-2-yl)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
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n- hexyl l'ithium (33%V w i n hexanes, 86 m) was added at
-65C. The reaction was held at -65C for 30 m nutes

and then trinethylborate (48.7 g) was added at -65C.

The reaction was held at -65C for 10 minutes then
WRNHPRII3(55. 3 g) was added fol | owed by PCT/GB2005/000567
4- met hyl - 2- pent anone (240 g). The reaction m xture was
war med and the | ow boiling -sid-vents 20 distilled off
under vacuumto a maxi nrumtenperature of 55C. The
réREbowAl helt X t45PE forB6 mini@R liRd atselua arﬁme)(lj;ﬂf’{éa(uw (33%w/w in

| ph d (92 was added foll owed by water (92
@;an%h 51%@0%?4%%8%& Thrreacippwpstela -65&C &mmmutes and then

tPﬁx@tﬂHS&rat@ ﬁm'sp%)mg Sflied Jth€5°@"'rl¥@§acﬁ6’xi Waligh J‘t‘ ng@c gor ng minutes

dition nor e s w sul phuri ¢ acl

trmenqwamwes wasvamma»umemm -mbibyl-2-pobhet (m Fh reaction
ixhRGras wa%quow 84li gg&%&e qlsma% n g*gbcuw%o Sg‘gg@m

and water (609), ound
tgmpegyory of f@%@ﬁfheeeagtlon mlxture was cooled to 5 10°C and the pH adjusted to 6.5

b%glfeﬁagﬁ'%?ﬂ ur an a)é d) 9%?{%' H?,? %CQﬂremE’;?geﬁi U Rgmixirggwas

éted.md@?c then eoolpd ma@amm Broducmds isbleted, 3@ sted xatid Irmlvl\:/l and water,
69. 4
G e B R PP S B hei ¢ & “SocTror &

hours then added to a suspension of

é E iy omophenyl) - 1, 3, 4- oxadi azol e ((24.4 g) in

dr of ur an (800 g) at -65C The WD 2005/ 000403
12013, G847 DVYB phenyHHddoniieacili on WaS hel d at -65C for

E%Qmﬁhql&;agg"eg a@%?%%?rk%ée%g&@f%gr} yas é%:g s e‘ﬁw%ﬁ*é’i ptp \évne. The
isgdetedhyadidofabe HiBEEGmbound 30is AT.8191(83.8BNd t hen
trinmethyl borate (230.8 g) was added at -65C. The

reacti on was held at -65C for 30 m nutes then
Exemp®ifol (175 ml) was added foll ovved by

ar : ] ¢ . inzg
ﬂmm )pggdinmﬁ-snl@ommuaum t errper at ure of 50C. The
tion o] 10C and t
P%@a%?“é Bgalegd %@ e aoneb “zslﬁﬂ%'fls@%%fw@m%wmdb
t@dtdm(s@lgm% “@/ aq Rﬂ 0326y whie ﬂ&bcﬂVdd&ﬁ @ter (B5A1) Bl ot loURiBUVAS an

eat e cool ed (gcﬂ to | OC. Product was

GBI el TR 0 sl P Skl | oc
[4+(1ed, dbmlatzdﬂez ylpm&@lmmmmm (((7g9 ami @obuiy'@[(i%loro k-e 6

b‘\}\é ﬁ adl az % 0£Q | ] boronijc acid
R R S BT L oABAE 6 et wlage (AGD.
mdﬂstlﬂald:t}fyiate?i sphit (80&11)()1|nd mylaﬁh&s(lvrﬁglm@ﬂalyét%lssiolmontdaﬁc
was Ehen was gluvsrr}gl water (? )} anagthe 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
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)
(100mI) 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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15 Exanple 7 N (| sabu#aavcat hmvi 3 V- 3-net h>xv.-i nt
t#% pvi sarin-2-4.-oxrd sazol -2 yll phenyt)

pyri dane- 3- sul phonam de Pal | adi um acetate (0.4144q)
v ehodesds033 " - phosphi ni dyne tri s(benzenesul phranias2emsioo)ss7
20 trisodiumsalt 30% w w aq sol (3.26g) were

di ssolved in water (35m ) a4ygt 6 m nutes in an

ultrasoni ¢ bath. The yell ow sol ution was added to a

f

chtiw rlllgrg wgié H{ o{t]egt s)olv[nfi&()%SO%‘b)A'Tﬂ{@a?% ggso(L Ieg P% ht)e ﬁ’lﬂ dﬂt{J j hours to
gie) 1S BDE @190% EBenptit, hmwy765/néwﬁpﬂﬂé®_mdaﬂuarﬂi)el 72

I I [ t iyl
Iélplﬁil ?9% gso%‘rﬁx sﬁgdetzﬁﬂ 31, '7?39@712? Jrsdi@ %ﬁ}sltﬂ) 8.17
(dLlZ‘Hé,cﬂ 10 (5,001 £ §. 40, 28) weie9 00K Hiddise SpdctrumiMHy
d { eaction m xture heated to reflux (80C)
ﬁﬂk"’é% {3)5 (105C) and stirred at reflux for 24.5
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not isolated. 15 CLAKMBS1, APprocess for preparing
conpounds of Formula I Vg AN bl:}m iti N CH2 (1V)
whi ch conprises coupling [4<_ (10 3, 4-oxadiazol-2-yl)
phenyl] boronic. acid wi Nh/al “CH,

XN

CH,
{1

wherein P is a nitrogen-protecting group.

2. The process according to claim 1 which takes place in the presence of

(1) a source of palladium (0) selected from PdC1,, Pd (PhsP)4 or Pd (OAc),;

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

(iii)  abase selected from triethylamine, benzyldimethylamine, N-

methylmorpholine, N- methylpiperidine, triethanolamine, ethyldiethanolamine,

diisopropylethylamine, potassium acetate, cesium fluoride or potassium fluoride.



compound of Formula Ill: N--~I  07S, fP 1IN O,CHE N
CH3 (111) wherein P is a nitrogen-protecting group.
?. The process according to claimI| which takes pl ace
in the presence of (i) a source of palladium (0)

sel ected fromPdC 12i Pd (PR3P)4 or Pd (QAc)2; (ii) a
suitable ligand selected fromtri phenyl phosphi ne or
3,3, 3"-phosphinidyne Iris (benzenesul phonic acid)

tri [ STHOFN -
3111 ERHSdhe S Rebpitg bioky Ba P RaR £9 AR ST
isoatolycdrbmryphol i ne, N net hyl pi peri di ne
tri et hanol ai ni ne, ethyldi et hanol am ne,
di i sopropyl et hyl am ne, potassium acetate, cesium
4. T UL ARy RIndRPFBRRLMTVE | uoride. 16 3. The process
according to any one of clains 1 -2 wherein Pis
i sobut oxycarbonv. 4. A co gd of Formula I'V: IN CG=S,
Jtj \ O NI 04 Y CH3 wh ein|P is a
ni trogen-protecting gresp. S A/conpound of Formula IV
as clained in claim/ i§ N (isobutoxvcarbonyl)
N- {3 me#boxy- 5anetx azhBg2-ylpZ-{4- [1, 3,
4- oxadaazoi - 2-NVI 1) p¥§idine-3- sul phonani de.

Yo 0
N“ I i CH,
x> N
CH,
avy
wherein P is a nitrogen-protecting group.
5e A compound of Formula IV as claimed in claim 4 which is N-

(isobutoxycarbonyl) N- (3-methoxy-5-methylpyrazin-2-yl)-2-(4- [1, 3, 4-oxadiazol-2-
yl] phenyl) pyridine-3- sulphonamide.



