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WD 2005/ 080403 PCT/ GB2005/ 000567 -1 CHEM CAL PROCESS
The present invention relates to an i nproved chem ca
process for preparing internediates. Certain of these

i ntermedi ates are useful in the manufacture of
WOAWSU#HE 5 whi ch are useful in the treat meRCTEEB20§5900567
exanpl e, cancer, pain and cardi ovascul ar di seases in

a war m bl ooded ani mal such as- man, particularly
conmpounds whi ch possess endothelin recept or

ant agoni st activity. daeacALPRIOTESSt he present _
invention relates to a chem cal process for preparing

[4-(1, 3, 4-oxadi azol - 2-yl ) phenyl ] boronic acid which is

used 'Ihé'lpxb.hsﬂt iAvdAtbklatts & BfimpRved chemlcal rocess for preparing
- 5- net hyl pyr.azi n-2-y fﬁ 1, 3, 4-oxadi az

igre Sﬁfdwﬁs Wf s laﬁew&dgtes %@I“ﬁﬂ%h‘h’i‘i‘? e o eomperndel

wisiclddrs gdefi Qﬂ{l/%geglﬁzégg&sﬂl fr %ﬁm@fe ¢tnte r]ﬁ%ta'n@ @ﬁglo;‘)%ﬁﬁtdlseases in
ation I S conpoun 0sSsesses

a@ﬁ@w‘ﬁ a‘P‘E%‘éb‘th&F MaPAPARISHARY compERgs thich pagsess endothelin

raepwr shtadhiyt desvigsef ul whenever such antagoni st
i Vi is desired, such as for research tools

act | |t g
Wi t h' %‘ffafaﬁé‘tﬂd%fﬁ@?tdwn“% relafpbieicemigal gropess Far @tgparing
[84( U,BI Hasadzol- Ilyl)ﬂ]ﬁn}tl]b@ﬂ;hmf:hﬂ thch(iid @&ﬁiﬁ@l& rﬂéuﬂ@t‘arer@d' cal
? i on |nc# but no imted ertensi on,
e R BB Ao 2 el dr exedietor St Bhsmibpyridine >
wlphmahﬂieaﬂ'ychdﬂoﬁ@&ﬁlﬂ id164105 03 [Ex8HhNI8 36 65 Intk haRAdi Iialtéaﬂ
peali ety 3 s_also useful in the treatnent of o
Aeﬂ&’:‘fsaé'f’" WP it 631 THis CompgipdPaBostsal IO BRSSP IR EHagpgistagHvity,
afd h@dtdinglyos ufRfil ﬂzﬁédﬁﬂiﬂ' such antagonist act1v1ty 1s(desnred such as for research
0X et pyrazin
t‘1°'§wk1 ‘BRgaaﬁ“g“?gangl d’%ﬂﬂ%@ﬁ‘ﬁljﬂﬁiﬂvﬁ?%J@L%w¢aﬁﬂ%a$ﬁlweses
ain8 nBilisdllcosdathni Mcludihgvaadot GRded tB’ay;s%&EnsmPﬁLduﬁé}Iabﬂme&nm
40681 98/ 40332. The route involves t'he use
CGT‘{ iac ﬁéce&pﬁag G\J%tqqy disease and renal disease. In addition this compound is also
vséBIah tHeaxMERAR® B3Hcdragd pein, fﬁB& n%zaam@ EYInRNGEYdsImah ( 3-m
et hoxy- 5- et hyl pyrazi n- 2- i ne-3-sul phonam de

s 2 PHE BF REHIREQL G THH- PENHRTO g 2H A3 -oradinzol2-
i, pﬁexﬁd)@%xﬁtﬂheﬁiﬂllﬁxohﬂmdé Q@lsélbﬁaﬁi inte%tl@dcal pdigt RB@Q‘XJIOHS
% Ccurrln at the end of th e Sy nt hesi s
‘§§ E@P aflé“{oe /4033 dihp equisdpsiyes fhswsqqféheyymmé& of
(fssﬁlﬁdxlybfa@lbdﬁymhjme%ﬁ*ﬂaib%nﬁﬁhenyl)-N 5(Z)‘-methoxy 5-methylpyrazin-2-
hoxy- 5 razi n-2

y))p§nd2ne(34s1.{lgpogaqdq)g§aaa prﬁgmedlgtc wlql ,gwef?ma)lon of the 1,3,4-oxadiazole in
tRy4-petitio oBths Hl'lcﬁﬂl%&lﬁ' o@&mki’ﬂ%t at th efd dfl tﬁl@@ﬁth@s"f)st PR e)glaﬂg route is
nvo

vergent synthesis Vi ng the iSolation o
S t&%

fonhior e sHithepie pL rshtwaat wrabeaonnteef N-GsmetgoiyhS-methglpyrazin-2-

yI)VE(45{|1 I3 de@bnﬁ&o@ﬁ-yl]ﬁﬁeﬁyl§ }!}‘Hdhﬁsj ﬁldhgnaﬂgﬁe ﬂi‘l‘t Qtﬂ lmear rather than
Furt her nore, as t he heter Oa@éﬂurﬂﬂ et

cgavSERentsyRiAesisy inyqlwing e isplation bséanfiy) mn@bler oﬁglterm@dlat@ssm

s6dHeMe oldrall Field BEMRIRibeshs & dwﬂlgﬁ go a linear synthesis

approach wth the rest: of
Furthermore, as the heteroaryl m01ety at the 4-position of the phenyl group is formed

as the last step, it is necessary to undergo 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 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
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.30 nolecule nmade first, This is clearly undesirable
when substituents in distinct parts of the nolecule
need to be varied in order to investigate

g“id&y(ﬂ(h@j activity relationships. It would bhgr/du08l00s67
esirable if a convergent approach to the synthesis of

this type of conpound could Qe devised. This would
al so be of significant benefit in the efficiency of

f | 2 4 2 7
g‘gne:aegﬁ%g%mgé@% 5\/\83‘111913?1’{?'21? 8 ([:T/3 (4380)(9((1)1352/010991 p6henyl)

ddPnd R YmaddTet hyl pyrazin-2-yl)-2-(4-]
, 3, 4- oxadi azol - 2-yl ] henyl‘) yri e- 3- sul phonam de.
Ve haVehavsovdevised @ nyichyimioved Biogsrs fr Bﬁea@é&fgcfvfsf-’ t he

A& EERCSHdh R b&t)mc b@aﬁ iRkKLER [YE(I}BM @@ﬂl@iﬁl-(z y@ﬁhdﬁﬂ]bdrcﬂnc acid.
g_artl cul ar, (1 4- oxadi azol - K ({J& E%F bor oni c
8 erocesa:)a"me’@.‘%te%fg’sofamoawnész%ﬁﬂbﬁo 519 B> BEthgiv
E'@Pﬂﬁﬂ-gzyfl)gpge[lnm g%aﬁlgfdmtyuph.éhylﬁ)yndlne -3- s.ulphonar'mde than the
presous Eesiroad tﬂutezmé P‘]‘Ddé-?é‘ﬁgﬂ“ﬁfvﬁ? e pembsr elip AR (at must be
{0RRAL TS priVidY bighifitant SREMEdeD BtinicQidl Cosbtnala0nte. a
reduction in the pnunber of mtermsh ?ﬂrggnggt he d
i sol aft@durhepaseechpidls FESPEPGATI &AL %1%“\5% GO PO RS,
pnd, X0stadiaiol 78MPhRGTIbYréhic dolt, Profineed i‘tﬁbrdﬁhg Bt pfent iagention, is
present inventi og one of the h}(le eroaryl, fa _E])Q bor onl
i daprepatoN PR 3 R AR A TR SR Al -
@Hp]%nyl}b&ﬂ&ih@%lﬂm%ﬁbmm dafichIBEN-PE@SRRYcatbNE)NI(BethbSy-5-
used to pre

ot ect N .
R DY TRl Ry PO RaEb e hepy) pysiding- 3 spinbonammidea s
Q{ter%edmfﬂ ;ﬂgl‘yﬁl_mﬁl bkﬂyﬁrbﬁi:téteto:forﬁiﬂl phﬁiél\tl_algﬂgd%ﬁl?tﬁylﬁyrazsm -2-yl)-2-(4-
rtl cul ar me oX
ﬁ]e% ﬁ)‘?f‘?ﬁlﬂﬁz%lzzl W&’% B rﬁr‘zé “gp% g‘%(adl azol - 2- zl ] phenyl )
pyri diiRerodess tﬂdrwﬁmﬁﬁaﬁfadﬁre oThas:earywht:@l bedhiatéds ofehe prdiain

be deprotected to . :
I\’i‘-"f@‘-"ﬁﬁf”l‘?&& ¢ Borrased] 9?‘5‘19?"52*?%’9‘25"39{}’} uee R’ﬂm‘i’@“d inyolyes the
kdquentidh 2% aftivd bades. 2nilidl apdiapiydt hiding @i l@m&leﬁubfplmream de.

he process. for the nuf ctur het er oar
N e s S Lo M B R Mk e AL T
b&ﬁﬁdﬁ%dﬂér(ﬁ&iaﬁbddf it@fhetchRryD AL Oﬁ@l’l@hbhlhg Wigh pberate lsteraa’hﬁbghglble

nvol ves th uential use bases. .I.ni
Rl detied pradrol motrbcxssheaibes itk e as Facaalipt by products.
Uﬁ& Fre@al iMVenfREoHd, M{ng@mﬂhﬁb@qﬂeﬂtw 1@ twdbakdd ddadeto good

hal ogen- et al], exc ed to 20 ¢
e 8t B Gl et B 3PS g Pf‘éﬁssgﬁ@ﬁ B Gy invention

Wcthlateﬂ)a@l)ﬁﬁgt 1@ mﬂfall? Bepréto@@Iwigi amyﬁxcalm ekehkaP bisBsefore inducing
desi red V\{?}s achi eved, ,gngt her with starting
ﬁﬂf’%ﬁ“?%‘it Jdyeiedly)’ s’?‘ﬂ’égeb ¥ent inventors

foun dAccSMllir{grtd) §ﬁf§gzls)6ect b predast ivRARANMERs pi6Rdeafa probess for the
bases | eads to ields of the desired

REPEPYE, FPWHS%O B?%ﬂﬁ‘i"wagm ds. In the process of the
present invention theghetzer oaryl ring is initially

deprotonated with a (typigall “weaker" base, before
i nduci ng X; B(OH),

¢y
wherein,

30 X, is selected from O, NR, or S; and
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25 hal ogen-netal exchange wth a (typically)
"stronger" base. According to a first aspect of the
present invention, there is provided a process for the
preparation of a conpound of the Formula I Nx t 13tf3I
W@2003/080¢3erein, 1 30 X, is selected from 0, PNRGB3§05/880567
and WD 2005/ 000403 PCT/ C132005/ 000567 -3- X2 is
selected fromCH or N, whereln R is a
ni trogen-protecting group, which conprises the
6a6seeRicl Zomraxasin:on of a conpound of the Formula 11
‘é{{'l'-?ti?_s (11} with, (i) nethyl- or an optionally
R Ry 158 BHrogryprotegting 8104k and then (ii) n-butyl -,
waridhbopprises t-- but yl - or n-hexyl - lithium and then
iii) a borate ester. to For process steps (i), (ii)
t Wq‘%‘inp‘?l)“,’ac?‘ﬁ‘é)fla@%‘E?Q“Bﬁilgfth“agprﬁlﬁh\peni ently be carried
out in an inert soNveqnt or diluent or an ethereal
sol vent such as digfh t et rahydr of ur an,
di et hoxynet hane, 1, rétthane or 1, 4-di oxan.
Thus, for exanple, the red on may be carried out by
sequentially treating (IDn
vamh( 4- br onophenyl ) -1, 3, 4- oxadi azol e with o
4- et hyl phenyl i thium followed by n-hexyllithium and
finaly tm¢thdoysen petiosaltysubstiiredarylSlitiyim; adglteensol vent or
di lugpt, £ eX e, L etl ala S0l such as
t et rg_gydr%%jﬁéﬁ?mg% ﬁabuweﬁ%]g?g)?ﬁlbtgﬁfﬁhyxﬁﬁ%mr ange, for
exanpile, abmitgester50C, nore particularly -70 to -55C,
Conv - . .n G ) . .
ot o o cosloR o U ARRE, b sttt BRPYierily pr camied quin
ipgitolyeet or diluent asep gthereal selfent push p§ disthylisthse tetrohyardirhe
Eol=lel s [ : [
RARAPhGRR: RdineRlo e O AP B G bholk e SREERRay e
canriedh oui @bl sedueriially reating 2-(ebomopleny)-i 3,4yixediskolerwithqual ity

08 1@%\4 AR RIRNES by MnERBRuNGR FndilSrtddrSHyHRA%S
rrustﬁy e gelner at eg I n )}E:Ilpt él}@glueut 0 Pagi yO]l;“S 1{1' pty shoh
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 I in a one-pot

procedure.
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stability at anbient tenperatures. In this case only

one cryogenic vessel is required to conplete the

processing. The nolar ratios of the reagents used in
So453 €Ps (i), (ii) and (iii), are pref]ﬂﬁ?@ﬁzﬂom&%m

wbg&ﬁ@‘?ange from1.0-1.5: 1.0-1.5: 2.1-3 )

respectively, but nore prefeﬁably in the range

1.06-1.3: 1.07-1.1: 2.2-2.3 respectlvely

Conveni ent | the lithiated jnter es forned

duri ng° %rhlellt%wsef%ﬁwpmlaf& 68%@9&1 & Formula It

toc Oxmwmﬂ sWfstitbréit tmlaaaﬂyl RREAmNY for ekefixﬁilc’;lhﬁdlyas such

but are. e red used as sol uti

or garfiagicy H?B e"g%%‘r"@%[)]' bs&‘B’FFﬂGD’ﬁE@‘“H’IS o a&‘pia’lﬂ‘éﬁ}yl'
b&ndfﬁ}'llphfa@@-‘; Yithyfph&iyl- Qﬁé’ﬁit@lg g%ﬁ?]ggyéﬁgglml all ina
one-p roocedure

PCP/ c%%%@/efﬁ O%%‘?‘ﬁlkyl i‘lk"Xﬁ OL3ry} bofqniCitETfqr gxamply, trimethyl-,
e&&gpbenngﬁﬁﬁylmﬁmenaphthyI I|th|un1 An optlona

subst | u t. for an ar l'ithi

ot hyWHEIREit 3 BpEEm Py iat PR by od SaRIF o BTt e

Qfo)écticbd drd1ihbd¥Bn&eto thasé sieladpihe art, ma)ﬁﬂylhonal protecting groups may be
4- et h

2- et hyl phen

FRs PBBneT Vi e PR G St e M CigPRotective Groups
al @@wé smheaﬁ VbhrWT&Nnd Sefs, €99,). f or exarrpl e,

tri

t t h - t
R | A B pisoieS Bl inetotly By B Seak s bAC By
snrl]yl,traélﬂlcﬁtyliﬁlah%lasbﬁzyﬂ gﬁphepylmbmyltdr inh@mph?sbmﬁﬁ plma_wmg group.
t hos e | t he nve ona ot ti .
oo ST st s bresh M e TR AT e ST RO DS R Lin
poraadrtiaky {ckeprablel yidistanadf lagh gelty T. W G een, Pr ot ect i ve

G ou 0 in Oganic.Syn IS, S,
Too1 ) Ferit e abe K G STy RER VNG B fredere
fgpropeerfiihany dgtin(tibn G)aﬁisl@j bmbqalhﬁam;sld,eﬁneﬁlhhlyinbefore or heremaﬁer,
nethg%y t hyl, benzyl, triphenyl nmethyl or

di ph FPhosphi nyl protecting group. This first
aspedhi@NRﬁhe present invention provides conpounds of
For # in comercially acceptable yields and of
hi gh Uﬁ ity. 15 Further values of X, and X2 are as
fol | oxgsis CBuch val ues may be used where appropriate
W th gﬁ% definitions, clainms or enbodi nents defined
her ei Fore or hereinafter. Xl is O X, is NR X1
i s S.X;isO,and X;is CH.

X;is O, and X3 is N,

X, and X; are N,

X, is NR;y, and X is CH.
X, is NRy, and X; is N.
X\ is S and X3 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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20 X2 is CH X2 is N X, is 0, and X2 is CH Xl is O,
and X2 is N X, and X2 are N. 25 X, is NR, and X2 is
CH Xl is NR, and X2 is N Xl is S and X2 is CH
X1li sSandX2isN. R, is allyl or benzyl. 30 R is
Wie2095/08040Fher ef ore in an additi onal aspect ofCTA682005/000567
invention there is provided a process for the
preparati on of conpounds of-3§he Fornula | WO

2005/ 080403 PCT/ GB2005/ 000567 if fziCJll):. (1)
wherein, Xi is selegied,fromO, NR or S and X2 is
sel ected from CH or //N; \\b arein R is a
nitrogen-protecting Ot mpri ses the
sequential reaction of ads of the Formula Il 1V
iC "~~~ 13r (Il) wth, to (i) @

ﬁhegé?{ hyl phenyl Iithiunm and then (ii) n-hexyllithium
and Then (iii) triisopropylborate. In a further aspect
Xfis seftpsted frowur®,iNGh of Beané i s provi ded a process for the

)E’{i??e"f‘erc%ifr%&(fﬁorﬁ;on’po“nds of the Formula I

wherein R, is a nitrogen-protecting group;

which comprises :-

the sequential reaction of compounds of the Formula II

N—X,
'8
X; Br

i) 4-methylphenyllithium; and then

{an

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
X 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—X>
Q ) Br
X
(n

with,
) methyllithium; and then
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15" (1) wherein, X 1is selected fromO, NR or S; and
X2 is selected fromCH or N, wherein R, is a
nitrogen-protecting group; which conprises 20 the

Y reacti on of conpounds of the For :
oA Tongt with, (i) methyllithium Heohioodboser
WO 2005/ 080403 PCT/ GB2005/ 000567 (ii) n-hexyllithium
and then (iii) triisopropylborate. In a farther aspect
of the invention there is provided a process for the
pr epdiiat i refllithivgaydii®s of the Fornula | wherein,
X, 1 i afsbpropdbb@teN; Whi ch conprises to the
sequential reaction of conpounds of the Fornula Ix ry
y X In a\;‘:ﬁlrfl'ﬁl" ase;c} offhs nﬁ)v/qnpprt BRI POy dampEqgess (qritl)e preparation of
Boripbluids! df tlRiFguland then 15 (iii) triisopropyl borate.
In a further aspect gf the invention there is provided

r

a process for the prgpafati gn of conpounds of the

Formula I, N--: X 2 B(OH),
)
wherein,
X,;is O; and
Xy is N;
which comprises :-
the sequential reaction of compounds of the Formula II
—XZ
E B\©/Br
X
an

with,
@) methyllithium; and then
(1)  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—Xa2

(3
X B(OH),
@D
wherein,
X, s O; and
X, is N;
which comprises :-

the sequential reaction of compounds of the Formula II
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wherein, 20 Xt is O and X2 is N, which conprises :
the sequential reaction of conpounds of the Fornula Il
WO 2005/ 080403 PCT/ OB2005/ 000567 -7 "~}-tar X (I1)
with, (i) 4-nmethyphenyllithium and then (ii)

WO B03/980403t hi umm and then 5 (iii) triisopropPCBeBatsn00567
Conpounds of the fornmula (11) may be prepared
according to the experinentdl- nethods and procedures
di scl osed in Bioorganic & Medicinal Chemistry Letters,
2002, 12(20), 2879y2832; Eur. J. Med Chem, 2000, 35,
157-162; ffelveticg/ Chim casActa, 1950, 33,

1271-1276; Eur. J. d. G Brogs, 20(3), 257-66 and
J. Het. Chem, 1989, 26, ¥ 10 A further aspect of
the present invention provides the use of()

u[nt‘ﬁ (1, 3, 4- oxadi azol - 2- yl)phenyl] boronic acid,
prepared according to the present invention, in the

pr ep@l at i4ometh¥phenyditijomnadd theh Formul a |V which are

inte di the preparation of N-(3-
et hiy - 5'%#3’?%‘“@?{/?“&%‘% 2oyl )= 20 (4-

1,3, @H)oxa!!is@tzmyl@rayd ] phenyl ) pyri di ne- 3- sul phonani de.

T- (3391 é(Jagla%ggf V@HLH (P% gr’?%‘%??x‘%l) acgor&é;né Eo Sthe experimental

n%hophmdmcei@mssilqgloeqdan 8orggnid €phletican! |thmmmy¢maandmomf

(0]
TOPHR At L Ber GRPIbuEls A PEAOHPReR By e 1950,
38.03p1-@2/6; it K MahPamd98H20BY rzﬁwaaddul Heo Chet. m989 26, 1341.
Conp%f@'ﬂ@{_e?sgec't:gf t%ﬁr@se}]t\{nve%&on rov1des the use of [9 -(1, 3 4- oxad¥azol 2-

yl)phenyl] boronic acid, prepared according 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-
sulphonamide is prepared by deprotecting compounds of Formula V.
In this aspect of the invention [4-(1,3,4-0xadiazol-2-yl)phenyl]boronic acid is coupled

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

N7 |
a
0=S. .P B(OH),
dJN\I,O +
= . N
NP e, \d
SN
CH,
(TIT)

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:

@) the boronic acid
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CH  (111) (1V) Particularly this reaction takes place
i n an aqueous sol vent, for exanple nethanol, 20
et hanol , isopropanol, industrial methylated spirit
&#Bﬁ%gghaf?ﬁganol NVP  (N-met hyl pyrrolidi ngpg. %Hpaﬁﬁﬂsm
ut an organi c phase, for exanple uene

or xylenes at a tenperaturesln the range, for exanple
60 to 100C nore particularly®75 to 85C, in the
presence of. (i) the boronic acid WO 2005/ 030403
PCTI &8P008rBblssqurce.of pyljadium (), oy pragipied? dSlyy PdR:B or PA(OAC):;
pal | Qm)) um, ¢ Qhple ﬁlgz{nde%ﬁéﬂalnﬁle E@Hﬁ%x&lph@%ﬂ@ 3F3 .4 30 hosphmldyne

2; 1) suit gand, for exanp
trlphenylﬂﬁ EWP%EWBWNEW@)“§°¢wH6§bh|nldyne
tri s(Rgnzgpasubrhenbe trﬁ:ﬁiymmﬂer b&@ﬂ&lﬂ)@ihfﬁﬂm NmédhyRaorpholine,
base, for exanple triethylam ne, benzyldi nethyl am ne,
N- et hy| rrb‘rfpﬁ@rlPl%ldmeB‘“F\!ﬁﬁ’@{aﬁ’g}‘l"p‘?%?'F nqiamine,
triet hanolﬂﬁ'ﬁ?ﬂas letB 16l ipBlallRMPABRIeN@sium fluoride or potassium
dllsopropg ¥an1ne pot assi um acetate, cesium
fl uori de 8porisls tassiun1 fluoride. Particularly the

sour %rtﬁfxlaﬂﬁ‘ble@&ﬂréérﬂfbﬁlaﬂﬂln'1@}95115&“11@@@@6 e. Parti cul arly
the base is" N-neth rpholine. In another as

part |P@{}}ca‘a;l¥, the Hésebsé{g @e}hglmo]:@o{qxq g’taﬁ‘?\hgrﬁsl??ét parP cularly the base is
Par t isgsthyshimet hi s reaction takes place in an aqueous

sol vent Wi thout an organjc phase. |In another aspect,

par t iRaghcaiarly thispactiprutakes Plaee i 4R aieps selyent yithopt apjaafphase.

S0InY @Bt asydct, BarBul RTyIRB ehctioR RREEplacKiiLin@qhdduSsolvR@AGHhQR organic
takes place in_an aqg ueous sol vent with an organic

Pt Y efre Feogonriys BN THTTAHFQE FASLY Ut AFRBEPhase,

bARiMBRS thd dgARPhAR CodSRESHIubHe. InhBotRErQSRBE of klfé\bﬁﬁédt @Rention,
I's where this reactjon takes &Iace in an .a

whier Bt reqptiphiakes PhEG R AAYSARSELV e AipieR areanis 311% gartioularly the

B8RO pasdRPasE QPR Ses Xyl ene. I n anot her aspect,
thls reactlon nmore sp eC|f|caII¥ t akes place in the
1C

pr es d@eethr asppel) this graghpn feast speeificady sake@lacs HobQPIESS PR e

wla&ﬁm@aﬁa %S3Uk PhHREHenidY&aE Bis(behideSRtlphMcSa31d) wrisbdium salt, N-

| mo ine in water and isopropanol. 20 In
ﬁﬁ@v%Eﬂ’ Eﬁ@éﬁmwfﬂwé“P@afplon nore specifically takes
Pl acniafothdd BspRét QiR RGa6tidAfmore specifically takes place in the presence of
palladium acetate, 3,3',3"-phosphinidyne tris(benzenesulphonic acid) trisodium salt,
tricthylamine, xylene, water and IMS.

The molar ratios of the reagents 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 Cy_salkoxycarbonyl group, for example

a methoxycarbonyl, ethoxycarbonyl, isobutoxycarbonyl or tert-butoxycarbony! group; an
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pal | adi um acetate, 3,3',3"-phosphi nidyne
tris(benzenesul phonic acid) trisodiumsalt,
triethylam ne, xylene, water and I M5. The nolar ratios
of the reagents used in process steps (i), (ii), (iii)

VEQ0P/P8PY3 are preferably in the range fromPCTEB20053/000567

0.02-0.3: 0.06-0.9: 1.5-5.0 respectively, but nore 25

preferably in the range 1.4-9-6: 0,03-0.1: 0.09-0.3:

2.0-3.0 respectively. In conpounds of Forrmula IIl or

a;gmemb@carvmylf’gﬂosp ForRkArANIRAZ NG L ABIHy NG p%sgmayl g%ﬁbtfalbl e
gs fo rotectlon are those known to th

SRPRF dithsrop o ay § & DBH P PEIGT sasemtl geoup fitgh aiﬁlbfhps

rray Besultsbisvaluz fa;qclea @agamax)vuaibbnyatgﬁmg Vi6ke R A6 vEIBes (5O are a
stration see en Protective GTOUPS in

5 ?aebog%fth@@FagbonybmePwafawal g6 Morgmegificatiy a xalue for
}sigu%&bb;@camd,ﬂye for Pis, for exanple, an acyl group,

for k roup such as acetyl; an
ar oyl %%EP;SCC“?I&%WE% m%PféXeo@%%’y [protegting grpups l@&%@?%‘érhﬁf@ﬁ‘yt
r@b@b@dy Fa@y wEli(ﬂiB'Blllcﬁce of pRIRERHRRYSP! DIRR Ybs ex%ﬁmbl@’%%@ﬁ l@ﬂﬂwch as

obut oxycar bon or tert-butoxycarbonyl group;
BRSNS CP@?%&%Q@G@IWB%&P aroy) grgup F}%gﬁ@?‘y&f’&rfwwple

99 ddlysik S4ith @%a@MPleDafRe Rk @xX MEAT rh&ﬁl)ﬂydroﬁhd@ h&seﬂg}hﬂy lithium or

r.ou fo exanpl e_di phenyl phosphi nyl; a benzyl group
g?““ﬂ%&m@% RAmingy fop pragpleigmaeni) 4\9@("3%@'& an $150 earipap gsoup

sﬁ&f ach\’ tibﬁtoﬂyc%_oﬁ;ﬁl'gkﬂii Mﬁ?B@@ﬂM{/edgfoQ bb&mpt@ﬁ)etreﬁ%&@@lt@a suitable
nethoxyca , ethoxycarbonyl or

s, f
ﬁc 6‘5 ¥q59<‘§‘[°é‘|°b58[5’$1‘“°g‘}’6ﬂ?§p 0G5 A Qb’é‘@P?rP%"éP‘F rdandan ye for
@pylethSxycaBEI QXV&@E@EHWJcnzym%aﬂﬁﬂy%&ﬁ)trh@rbe cRfLd, if@ns

for ni trogen protecting rou?s descri bed herein

fég’g’é{r‘wf?g%?%? QP aFatlyet Seﬂbqs eallagfunyprygaskon; 91§y greasmpat with

aT]IbWSs acfdoor &¥ApL beron & (tAKYrodEt AP A%Sﬁhﬁ&l gréuptmay be rcmoved by
SU kanoyl or a C—6alkox%carbon group, or an_ar oy

bé?" Bronaly Spd 25 A iRlimety hy dg i e exa"éﬁ}c kb yadiun delde

A ab hhuhélb‘br%xﬁkﬂﬁle afi6Hlia. 2Sbedtyl atdsp hlay BB fedtlovaMS 19 ¥loEGiatidnWver a
i thium or 10 sodi um hydr oxi de or an am ne,

gt é}lg'rf’ﬁ palladpmsof-caroon) Adrzealksnybrgunaicintsalipais swaved

2NN asSivEd hfrolPsid, - butoxycarbonyl group may be

renoyed or exa treatment. with a suitable

aci d 1AM Hb PR gﬁ'ﬁ"’é“"‘*’é‘lﬁ’l“ﬂmﬁ‘ﬁ proyidedhhprepasnior prepasinga or

dofnbbund Of PRI 1Y v&ﬁ‘dh@oﬂgx‘i%eﬁ{éactﬁé Yd- Hg,h@k%ﬁ%lb%henggw&lc
s a benz onycar group may be renoved

ch. a
aé@dﬁﬁl OMBOUIK P F%ﬁ@ﬁé{1on over a catalyst such as
pal | B fAhe Aspedo AR invehitioR Yhetd i§ BloWTRIEA a Yotdds fbp @pe{rﬁﬁ\’h S

acid for exanmpl e boron tris(trifluoroacetate
prBLA PhiarmyldY g i omenseeieasiiag [4hil.3 %@@émm}arwmaboromc
a8idCptefafedaboodik@loithd Padsdit if¥ktioR )W #Ea cdnHoufi @ TBInGuld it hi um

or sodi um hydr oxi de
In this aspect of the invention, more specifically the invention provides the use of

(4-(1,3,4-0xadiazol-2-yl)phenyl] boronic acid, prepared according 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-5-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-oxadiazol-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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or an am ne, for exanple amonia. A benzyl group nmay
be renoved by hydrogenation over a catalyst such as
pal | adi um on-carbon. A C2-6al kenyl group such as allyl

(ﬁ%s&ggmved pal I adi um assi st ed hydr ol ysiger@odshodss
urther aspect of the invention there is provided a

process for preparing a copgpund of Formula IV which
conpri ses reacting

caspiri romoR g R AR s el e

[1n3/£6iadmaoltzhﬁrpﬁeﬂy® pRFfidiné-sledptngniaeess for preparing a

fz (1, %&e%g’ﬁg‘g{‘ggoﬁé‘}{%my?%ﬁ%@%n‘g‘g‘]’%‘ﬁé(ér i tgg qwz5f>thylpyrazm 2-

pn gyxaﬁ@ds aamﬁzdmlmsglsuacﬁm upEfaﬁxpn:tl ofrweqmoem vvl th a
conp ect of

of Formuyla |1
i nven uaﬁccowﬁagé ”@5@&9%& of é‘}cvve{“f?é t%?eﬁ@é REOvERd bPTB%Sﬁf@EP“"Pa““g
Mﬁ@;gbi.&&yezfrbor{yﬂﬂ CBrtﬁetlgox(;l)SGkMtlﬁsﬁ%}lrazﬂr»Z/-M)-pl‘(eJ[\yﬁ A obﬂﬁa@mq;
, repar or n 0 the resent |nvent|on I N
aﬁ@ewgvaiﬁ R e K
(ldgﬁ-mtalbﬁw ZEHMWWmimlﬂrN{l}obﬁm&Mbbn}a) Z-chloro-N-(3-
| aZo

sul phonam de a
B e BT karRarD B RSB R ef mod: at e ucef ul
I Nt NEhefefe@p mraathutien astpf:ct of the invention there is provided the use of

%& é % AFE xag a}f 8)&9”? %IP(P élru%zcicnn ?he%re)paratlon of N-(isobutoxycarbonyl) N-

[ﬁ‘-\mét}lb)bypymbtdylpﬁaﬁn-swl)m@ﬂﬂmdﬂadldml 1-pijshemdpBeitines- t he
vent |’g§ [4-(1, 3, 4- oxadi azol - 2-yl') phenyl ] bor oni-c aci d
d wth

I\I- (| slnblfmrmetyasﬁfcbomyé ihvedtohihere &-phovidd tusoxty - 5- met hyl py

in-2-yl yridi ne-3 WO 20051080403
e St B el AR PSP 15t prosess of the presnt
DkvEntina it thepyep a tarvf Ihf)-(lsobutoxycarbonyl) N-(3-methoxy-5-methylpyrazin-2-yl)-

P% gl ﬁt oot %ézo'fqﬁ’% 'is'b]l%ﬂ(g ?‘f‘ﬁﬂi}/’#‘ﬁ'ﬁﬁe 3- sul phonani de.
"l\'||_’1(el ﬂhgmﬂﬂﬁi dsgii:é gff the 1nve51t121;] the(',)r? é)s p’r\lczwded a compound of Formula IV.
et rna SRR el b B Gk drd S Lo R R R
E»eaxan} E—rdeth@fpyéﬁﬂﬁM)Oﬁ@l[l 35 &bMSzoaQ{;'qpliﬁnﬂgp)trﬂlriehl-ﬁlphonamlde

t t th
fa 2PeglPég'g{mehagPéCR[\}/feF%lhgegl{l%gﬁgg}sgé% yc{eg the use ofq\l Hso%utoxycarbonyl)
N~ (@ InctieikirOtyetibApyetzinyd -y 2 44-{ 178, Zﬂotaldﬂaza 2(y4]p[1enyl) pyridine-3-

\?\}H?@ﬁarg adl eéélépaaagﬁ%? ngl mgtllgxy%y et )I/l{)])?razm yl)% QT?E" 4-
bﬂad(aiola, W} mﬁ;d)pgﬂdjhe-ﬁsmﬂ)t)ophﬁﬂgll ] boronic acid with

but o
et holly PR AN b6 Ry s Y oiineaos ieviingapapiesde.
Whichhateed cmieewismstae& urther aspect of the invention
) N [ t f .
F°T Sriias R Qe Do bR Sioh b sy oty enciaey npt persyiy the
RfagipmadithiaiblobyN ideaoteadg cdparaty | ) N-
(i) 'HNMR spectra were determined at either 270MHz or 400MHz in DMSQdg 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; t, triplet; br, broad; d, doublet.
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(3- met hoxy- 5- et hyl pyrazi n-2-yl)-2-(4-[1, 3, 4- oxadi azo
-2-yl ] phenyl) pyridine-3- suiphonamde. In a further
aspect of the invention there is provided the use of
15 [4-(1, 3, 4- oxadi azol - 2-yl ) phenyl ] bor oni ¢ aci d,

o epansdbsaccording to the process of the pr @SEEB2005/000567
invention, in the preparation of N (isobutoxycarbonyl)
N- ( 3- net hoxy- 5- et hyl pyrazimt2-yl)- 2-(4-]

1 3, 4- oxadi azol - 2-yl | phenyl ) pyri di ne- 3-sul phonani de.

Exampld Ur t her aspect of the invention there is provided

a conpound of Fornula V. In a further aspect of the
(S POXHIRAZO N er) cgylthasonigigehd N (i sobut oxycar bonyl) N-(3

Azg)lutlon of methylhthmm (8% w/w in dlethoxymethane) (65 ml) was added to a suspension
met hoxy- 5- net hyl pyrazi n-2-yl )-2-(4-[1, 3,4- oxadi azol - 2-

Oﬂ’-j(‘bh@mypl)enb‘w B hrasadiazol (B Efrrkyrourhan THLE (416 ) at -65°C.

‘ﬁﬁf Pl sdiltfin PN ﬁ&pgmr& OB xS LG Wl Bredt 86l -65°C.
I'sob ut oxycar

Aef 3w, hmw@ykbetaw)(%yﬂ)hmmh@l addod-iairtdining 113, rébcioanik@ze at

8§°g2’£l¥e ar%agpc?nn% )curtgJ Xés' h%l(f] N 6% 5C for zugJ po%p gn tgen warme(p to -20°C and

dNW(r@d nmtnlrtoxym:&urmef dvplipacida28 mi)3n whipe (221 14%1)[ 'Ehea'esﬂl}tant solid was

. h i.d - 3-
18%21?&%' ged w1tl%/+'I]IPr‘] gnvc\}e n;}{er) dn?itglybegd tﬁgl %Cé)mpglfq g%\ﬁ %égg
9ﬁd% MmB:t%h QMMMB()@ 18100$§ 4H}, 881 @, 3K), 9.35 (s,

3k gsgSBétr?]mwlﬂ-?, e'nE‘t t‘%ﬂ%gfjgg %l 51 .' S:rgglcfm‘r’rf

att aﬂ‘h’ah(@rbxyo;ﬂhmhyllﬁﬁhﬂ opzrdtmzele ssed ey & btaing materi{l iwa} prefrred as

fNMv{v spectra were determ ned at either 270MHz or 400MHz
BVBQd6 usi ng 30 tetranethylsilane (TM5) as an

[ nt eTmabuspdnsing af Abromntknasiehyelxqaide $200¢) asindhkeial rﬁéihylated spirit

TR 4 e ] PSRl B e St s b B ana

sdlplstirg_raeadl((b& ml)oTherra;}oubn memksmsheatsdl togtfhix; fom hdiitl I The h@ion

| fefgé/ddg ér’gégr 2 Qﬁ‘bduc%%rsgc? tProd\llx\g wza(s) %g(ate Ovéa%l?ed and dried
td.ﬁiel]ilz (3-bﬂmwadinZ§B| 4-3xayliaz @841 b)BI908)i £00MHZNMR Spectrum:

9 in hox met hane)
PRSPl RN ¢ gHl MR AIR e AN M Nplorum
mtmmmﬂheﬁmgw BrFofndxadrezol e (40 g) in
tetrahydrofuran (THF) (415 m) at -65C. 3 After an
hour a solution of n-butyllithium (2.5Min hexanes)
Exdfhphl2) was then added at -65C. After an hour,
r'; opro 0 90 m)).was then added maintai ning
= 5 7 NIcAGE C. The reaction m xture

D Rdndea (8.2 Han&retralydeTurkd(@70 @nekré SR cWRY IR4Ltdr Anded A argon

and
atmosphere and the mixture cooled to -35°C. 4-Chlorotoluene (74.3 g) was added at -35°C

and the mixture was held at this 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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drowned out into a mxture of acetic acid (28 ml) in
water (222 ml). The resultant solid was i sol ated,
washed with THF and water, and dried to yield the

It ound ( 28. 96g@|0 95.1 %ww, 829 AV
\iik%éh%é’é%??um (DVBOd6) 8.00 (s, 41-1), 8. 314205“6392 o067
9.35 (s, 111); Mass Spectrum MH 191.0628 (calc.

using | i-B) Found 191.0633. he

4 bro hen xadi azol e used st art|
it s i B et el i R e Sl pefrandBe 2 e
gngonDben20|c hydrazide (200 g) in industria
nmet hyl ated spirit 15 (700 mM) was added
triethylorthoformate (309 m ), industrial nethylated

BRarple 3( 100 nil) and sul phuric acid (0.8 m). The

Lﬁéct'ondniﬁture was_heated . to reflux for 1 hour. The
5 —MM—MMM A s to 0-5C and product

Bxangdled bvhsseptate&i’badw:dhan\gwfci SiddratoRehe ittdsabeickroni 0 06ihblesio 1.30

to yield. bronD adi azol e (186.1 g,

%’9@%0}% i ’%’;98 ‘r"%fﬁ’fseg RO%R/% A&b) 9.35 (s, 1H),

7.98 (d, 1H), 7.95 (d, 1H), 7.84 (d, 1H), 7.81 (d,

ég% I\_fgss Spectrum 20 MH# 224. 9663 (cal c. using 79-Br)
€224.9701. Exanple 2

Ml,@,ﬁo%&dmammbn@bﬁohwwl | boronl ¢ acid Lithium

a e a d t trah drof.uran (67 re,. .
FhERRR e 0 e B ki R el el iard vy
t0® dyluxded a@arg&mt@&ph@e andke mﬁctuglio@re@toO-B(DP@ g-Chibfotdud:
was added at -35C and the xture was held at this

fdrp @ weinlevly ggdedatgly FsTheFFPé“?‘b‘gﬁlhﬁﬂﬁ‘f QUi for f B?Pf%\ﬁ’é' then

aghiad, teBoc & I%H%P@&Sz' @fbromophenyl 1,3 4-oxadigzole (50.0 g in THF (300 )
of t - (4- bronophenyl) 4-oxadi azole (124.4 g

Wes si@mly dddsf at- éﬁ’C( Smaore@)lo:awas heBIRC:65AF foe B0 Bdnutes ths;n asolutlon of
exy lhtﬁ)lum?h CK; %{!:)ilalg%gééj rﬁl;) t(vgsf’ :@%mﬂét i f#e(? e@%rlle%gt}on w2a4 953 )at
t&SFC §0 0 apyukd andthen tidthy Bogle (¥8aBg)tvne addad deds5°B0The reaction was
i nt the reaction ni re at Th reaction

P B o Pttt e v Bl Mllowrbinea out
umeaxyazfpa{twoh@(ru@g) A ctiod@ixtré Vds voar@gd dnd thb® boiliRBHIvents
g The resul tant WO 2005/ 080403 PCT1EB20051000567
igtilied offaiadsr yequam & mHRHBeTIRCTr RIS SHn d hesidpal mitfere was
ngIcQQO b éﬁ'dq{)%wyvh §ul 3;§hlu1;11: &1&@@@%%d&e%%ol%“gd b q3% (92 g) whilst
Exanpl e 4- oxadi azol - 2-yl | {boronlc
a@mm@@thpleeptzambelpwﬁé@tPe@tiubmrecnmtete@ H%w gIaI w;ﬁ adjusted to 6.5 by
ﬁr?;%lg (;n%tg %oreel%e/ a&/w%trxlf)ﬁu%%q%i I( % ﬂ‘l% rrgm %Swas gea%ed 0 40°C then

nmpoun | ncr eas to
B&blédi%nck to 5- 10°C. Product was isolated and washed with THF (56g) and water (60g),

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

Example 5
[4-(1,3.4-oxadiazol-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-o0xadiazole (124.4 g) in tetrahydrofuran (800 g) at -65°C. The
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Exanpl e 4 io 14-(1, 3, 4- oxadi azol - 2-y1) phenyl | boroni c
acid Tetrahydrofuran (250 g) was charged to a m xture
of lithiumgranules (3.02 g) and bi phenyl (0.01 Q)
under an argon atnosphere and the m xture cooled to
wWQQ@s/04@N| or ot ol uene (27.55 g) was sl ow y raaddsEo@to00567
-30C, The reaction was held at -30C for 6 hours and
then cooled to -65C. A m xtgr-e of
2- (4-bronophenyl) -1, 3, 4- oxadi azol e (50.0 g) in THE

° t act Lan was
e n Qs Hopy 0o hb Yo ARG Alsolud ot n WIS BREL SHNASR
hexhexyznﬁ irl)hwas anlded 30466 4€. The feectiam@ss heBfat PA5YC @S0 adld@ﬁ add then

h 65C for 30 miny
AT g P RRED T aURR p5 Y Fa The it s hldcai-oarC Mg aminutes
théremétBamol (1 2mY)@ss adied ehllatwed @mnf:tﬁyl %&nﬁhéﬁét(&ﬁ) &) N8R reaction

h | (55
rﬂ"‘f’r‘é“ta Yps% Wa%mﬁdew%d%%?@a SOSWS ‘i‘ﬁ*émﬁ@éfdw%ﬂaws&weamm
thhﬂﬁdmdre ANSD°CHehel readtiBOM i@ w&oyedioS - BRC thstthb bi{ %&ﬁuﬁ&f t0 6.5
Eer VaC tO a. maxi mum t enper at ur e of

HILPR A SePelakanc SHLPRLS Bor s mas oyl e mxure was
&%@MOP@ thdf bsblddDiciad IUQS PGS af @elbt@a\%sﬁ%ﬁ »‘M@t’ﬁfF dod %ater

|.st. maintaining e tenperature bel ow 7
aPFGHiPCX‘elﬁ‘PéE‘FﬁFI?‘&t“@d’unwgﬁﬂ-ﬁl;@s) adj usted to 6. 5 by
the addition of nore 10%W w sul phuric acid (85.3 g).
The m xture was heated to 40C then cooled back to
Example 6 pr oduct was i sol ated and washed with THE (560)

3k Sdiado0GhphengAbokbRic 4kiAg Wet title conpound (25.2

, . anmpl e _
Expmple 4378 epgaied s g orobeppgne (Flefrg)map sreg insisadsed khlorotoluene. The
isdtéBhNa bOhe i LowRSurNAk 984 ¢ @3. h%? hi um granules (7.6
g) under an argon atnosphere and the 30 m xture
cooled to -30C. 2-Chlorotoluene (69.4 g) was slowy

Badptk pt - 30C. The reaction was held at -30C for 6
ours hen added to a suspen5| on of

4-gxadiazol-2-

hé mmérﬁ.ﬁl mem at -65C The V\D 2005/ 080403
reaction was held at -65C for
Paliadiym agetate @Hé‘fﬂgha@dbij@"mhowhinhiymtxiyﬂbbﬂ@mumomam W
tidddiuBEARRAGH wiwd sJﬂ(j.Z%é%%eé%%@ﬁveﬁtm ggéﬁ3 SI'IB Svdr83%hit&Nn an
was held at -65C for m nutes and then
ultrasorie bash- dbe vallew(solgtorgwag)addgddo astirsd slatry o65C. The

[ﬁ @ﬁﬁ:hlo?ﬂllé&@lsz ﬂ%h@nﬁfborcﬁl Cief 0 Qndms | ?ﬁZ-cﬁlQI%Byndm 3-
Fhouddy

anol (1 was adde

@S%PMW nzaﬂpéhé amﬁw@y(a@dez gl)carbmete (kﬁa?ég) io ryBnenGl iy, e
1H¥ﬁx§tr1¥‘ﬁﬁ&ﬁﬁat@tﬂs?1rft k‘ﬁrﬂlg&?{d %tﬂ))larﬂgnes(? llr}(ﬁ nIth§ cg!il%t 'dlsLoefLﬂlog flask

under vacuum
was then washed in with water (5Sml) 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
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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tenperature of 50C. The reaction m xture was cooled to
5-10C and the pH adjusted to 6.5 by the addition of
50w/ w sul phuric acid (990.5 g). Product precipitated.

' e was heated to 40C then cool ed /0003
%ggoan@&%ct was isol ated, washed wth THE an \/\]}aZtg(()aDPOO367
and dried yielding the t|t| ‘ponpound (79.3 g, 75.5%.
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'(| trlsodlunlsalt 30% w w aq sot (3.26g9) were
di ssolved in water (35m ) over 6 mnutes in an
nic bath. The yell ow sol ution was added to a
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Fheoniy keiae (MG wassddes ad tlﬁe(lerﬁ@erz&l&t: adjasiedtth 60°80 M BEaSurther 45
phase. ' The conbi ned organi c phases were stjirred and, o
H’é‘h‘th% ity pas fipged targesh 3 imaeless Bbgs feraRper Apelbg agepys Rhtse
SpeiaRASE Melrkhc@OEIREAM Bibt dak€Was WiRkedlwithGQHe mn) TR WS luene
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@&ﬁmﬁe’ﬂ@hdﬂ%%%&uﬂ@éﬂ@?'%%dvhtcﬁ waghdt isRel. t o anbi ent
tenperature and then turther cooled to -5C and held
for 1 hour. The product was filtered off WO
20341080403 PCTI GB20051000567 - 14

-2-(4-[1,3,4-oxadiazol-2-

yl]phenyl) pyridine-3-sulphonamide

To a nitrogen purged 150ml multi necked flask equipped with an overhead stirrer was charged
isobutyl [(2-chloropyridin-3-yl)sulfonyl](3-methoxy-5-methylpyrazin-2-yl)carbamate (7.75g),
[4-(1,3,4-oxadiazol-2-yl)phenyl] boronic acid (4.29g), isopropanol (21ml), water (49ml) and
3,3’,3"’-phosphinidyne tris(benzenesulphonic acid) trisodium salt 30% w/w aq sol (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 Sh 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.



and washed wi th Essochem sol vent 30 (50nl). The cake
was dried on the filter for 3 hours to give 15.209g
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the gequertint rspefipny Piagtposng o éﬁ*ﬁ&loggglad bre filter paper
and t he agueous phase separated off. The reaction
flask and filgeritake was washed with tol uene (22ml).
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10 m nut es. PotaSS|un1 nmo fluoride (2.48g) was added
and t he tenperature s adjusted to 80C. After 5h
3. tol J@ﬁ@“{%@rﬁfﬁord%mgg’d@dl AriaWhersin Xmisd¥-at ur e adj ust ed
to 60C. After a further 10m n the m xture was
filtered through a Imglass fibre filter paper and the
4. aquéthu prquesssecoepay tataag oaé bf cldtnes 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.



organi ¢ phase contained the title conpound (7.36g,
83% which was not isolated. 15- CLAIMS 1. A process
for the preparation of a cojgpound of the Formula I
I,1} wherein, X, is selected fromO, NL, or S- and
7. X2 i[9- pekesinddatam-Gh pREnyN bbb aLid prépakdd B the process as
ni trogen-protecting; group, which conprises: tﬁe
Cl@wdélhﬁlil)a‘I)ner(Lfmilinég-Q)f a compound of the Formula ||
NNX Br wth, (i) nmethyl-or an optionally substituted
aryl-lithium and then (ii) n-butyl-, s-butyl-,
t-butyl- or n-hexyl lithium and then (iii) a borate
ester. 2. The process according to claiml wherein X;
is 0. 3. The process according to claim1l or 2 wherein
X2 is N 4. The process according to any one of clains
1.3 wherein said nethyl-or an optionally substituted
aryl-lithiumis 4-nethyiphenyllithium or
methyllithium 5. The process according to any one of
claims 1-4 wherein said n-butyl-, s-butyl-, t-butyl-
or n-hexyl-lithiumis n-hexyilithiuni or n-butyll
ithium6i. The process according to any one of clains
1-5 wherein said borate ester is triisopropyl borate.
-16- 7. [4- (1, 3, 4-Oxadiazol-2-vl) phenyl] boronic
acid prepared by the process as «clained in any one of
clains 1-6.



