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Summary of the Invention

The present invention relates to a process of preparing a compound of the formula
Vv
R .

1 B(OH),
N\ - @

R,

25  said compound of formula V useful as a synthetic intermediate in the preparation of a 2-
amino-6-(substituted-4-phenoxy)-substituted-pyridine of the formula ‘
Vi




VI Rl G3 aNNH2 R2 WD 2004/005301 PCT/ I B2003/ 002947 -2 wherein in said
compound of formula V Rl is attached at carbon 2 or carbon 3 and R2 is
attached WD 20ewd06315 or carbon 6 of the aryl noiety; ea®oTRE2@80020 is

i ndependently selected fromthe group consisting of H (Cl-C6) alkyl,
(C2-06) al kenyl, (C1-C8) al koxy-(Cl-C3) alkyl, halo, (O-06) alkoxy, ]
(C1-C7) al kyl, (C2 Cl0) 5 al koxyal kyl, and a -CH2(CH2) 1-4CH2- group havi ng
a first carbon and a terminal carbon with the proviso that said first
carbon is a tach d to carbon 2 of the aryl noiety and said term nal car bon
is attached t6"c 'Hrsﬁlg cogpgEng efdoria V Ryl Eiackes ethaarbon % pmegprimorthendt & @sar bon 2
and car bon attdhef at deeboarsydr carbored ¥f tity arfaidibtf;i r st carbon is attached to carbon

1 ttached to carbon 6 of
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ring membess, m&ét?m did Qyém\? ﬁ'&r Rl 4l e%m% rlgg{:pogg%gﬂér\éﬁ%lgg azmleCh
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that are se
pref erabl ygum ton? td fP\F@ Zéfbg’nt&e%ts prefere%{)pysftror% %grrc])ttg 'two substituents, that are selected,
i ndependent |y,

mdependently, from fluoro, chloro, (C;4- C4) alkoxy, and (C4-C,) alkylamino;
or R®and R* form, together with the nitrogen to which they are attached, a piperazine,
20  piperidine, azetidine or pyrrolidine ring or a saturated or unsaturated azabicyclic ring system
containing from 6 to 14 ring members, from 1 to 3 of which are nitrogen, from zero to two of
which are oxygen, and the rest of which are carbon:;
and wherein said piperazine, piperidine, azetidine and pyrrolidine rings and said
azabicyclic ring systems may optionally be substituted with one or more substituents,
25  preferably with from zero to two substituents, that are selected, independently, from (C;-
Ce)alkyl, amino, (C;-Cq) alkylamino, [di-(C+-Cs) alkylJamino, phenyl substituted 5 to 6
membered heterocyclic rings containing from 1 to 4 ring nitrogen atoms, and wherein the
phenyl moieties of any of the foregoing substituents may optionally be substituted with one or
more substituents, preferably with from zero to two substituents, that are selected,
30  independently, from fiuoro, chioro, (C4-Cs) alkyl, (C4-Cs) alkoxy, CF3 and OCF;
and wherein said piperazine, pi'peridine, azetidine and pyrrolidine rings and said
azabicyclic ring systems may be attachéed to -(Co-C,) alkyl-O- (wherein the oxygen of said -
(Co-Cy4) alkyl-O- is the oxygen atom depicted in structural formula V) at a nitrogen atom of the
NRPR? ring or any other atom of the ring having an available bonding site;
35 or G is a group of the formula A



C6) al kyl, am no, (Cl-C6) al kylam no, [di-(Cl-C6) al kyl]am no, phenyl
substituted 5 to 6 nenbered heterocyclic rings containing from1l1l to 4 ring
ni t rogen wWoamsy00s3vd wherein the phenyl noieties of anyPoefi/iBHe3H@Ew€eyoi ng
substituents may optionally be substituted with one or nore substituents,
preferably with fromzero to two substituehts, that are selected, 30

i ndependently, fromfluoro, chloro, (d-C3) aIkyI, (C1-C3) al koxy, CF3 and
OCF3; and wherein said piperazine, piperidine, azetidine and pyrrolidine
rings and said azabicyclic ring systens may be attached to -(Co-C4)

al kyl -O (wherein the oxygen of said - (Co-C4)yalkyl-O is the oxygen atom
depicted in structural formula V) &) a nitrpgé%!aton1of the NR3R4 ring or
any other atomof the ring havirg anla €hlapl e bonding site; 35 or Gis a
group of the fornmula A WD 2004/

105301 PCT/1B2003/002947 -3 CH ( 2)q (
H2)n (A) wherein Zis nitrogen orZCH, n is zero or one, g iS zero, one,
two or three and p.is zero, one or| two; 5 which conprises treating a
conmpound of the formula IV RL B(OR.2 G3.2 56 0-1 wherein Ris
(C1-C6) alkyl and Rl, R2, G R3 akbe i i

VI is NR3R4(CL-C4)al kyl and N

s a piperidine, piperazine, azetidine or
pyrrolidine ring or a group ‘

b fornmula CH3 N
(A)

wherein Z is nitrogen or CH, n is zero or one, q is zero, one, two or three and p is zero, one or
two;

5  which comprises treating a compound of the formula IV

R

B(OR),
G |@
o ,

R,

wherein R is (C1-Ce) alkyl and R, R%, G, R® and R* are as defined above with a base and
then acidifying to form said boronic acid of formula V.

10 In a further embodiment of the process said G moiety of a compound of formula IV, V
or VI is NR’R*(C,-C,)alkyl and NR°R* is a piperidine, piperazine, azetidine or pyrrolidine ring
or a group of the formula

15

¢
-



15 0---Z CH3 N NI N WO 2004/ 005301 PCT/1B2003/002947 -4 N H3C N H3 (0)

N 50 NN -Ilvy H3BCCCH3 HBC NCH3 N HH I I NN H3CCH3 or. HC 3C
N CH3 | NwoCoeamoasosti || further aspect of the process GPC3/IBEN39029¢nd t he
group GOis replaced with fluoro. In yet another aspect of the process of
the present invention, conmpound IV, whereit R Rl, R2, G R3 and R4 are as
defi ned above is prepared by treating a conpound of the 15 forrmula WO
2004/ 005301 PCT/ 1 B2003/ 002947 -5 RI

N—§F H3C/Q\CH3

ifgv[Nj<§§3 " [zj
N

10 ‘ JM,
o In a still further aspect of the process G is benzyl and the group GO-is replaced with
fluoro.
In yet another aspect of the process of the present invention, compound 1V, wherein

R, R, R% G, R® and R* are as defined above is prepared by treating a compound of the
15  formula



X GI36 05 R wherein Rl, R2, G R3 and R4 are as defined above and X
is selected frombrom or iodo with (1) d - Cl0 alkyl lithiumand (2) a
Cl- C6 trivbkyos/dossoate. 5 In said process of neking the eomgB0sioed+7 or nul a
IV, in a preferred enbodiment X is bronp and said conpound of formula Il
is treated with (1) an organolithium agent>-sel ected frombutyl Ii t hi um
t-butyl lithium pentyl lithiumor hexyl Tithium preferably hexyl lithium
and (2) said trialkyl borate selected fromtrinethylborate, triethylborate
or triisopropylborate, preferably trinethylborate. 10 In a further aspect
of the invention, the conmpound of formula Il wherein Rl, R2, G R3Il and R4
are as defined above is prepared by tgeating a conpound of the formula Il
RLG36 5 R wherein R, R2, G R3\and R4 %e as dgflned above with a
rom nating or iodinating agent, 15 se rom i odi ne _ _
RI—IOOdOSUCCIgnI m de, brom %e gnd NGbro nimde, preferably a brom nating
agent selected frombrom ne and N ¢cini mde, nost preferably N
bronosuccinimde. In yet a further aspect of the invention the conpound of
formula I'l, wherein RlL, R2, G R3 and R4 aRre as defined above, is prepared

; 13 2 5 H11 6
by treati ng/h@reﬁ:\WBgRoénthg%ré A (rinfll!wed azb%wla an& is sglected from bromo or iodo with
(1) C4 = Cyp alkyl lithium and (2) a C4-Cg trialkyl borate.

5 In said process of making the compound of formula IV, in a preferred embodiment X

is bromo and said compound of formula Ill is treated with (1) an organolithium agent selected
from butyl lithium, t-butyl lithium, penty! lithium or hexy11ithium, preferably hexy11ithium and
(2) said trialkyl borate selected from trimethylborate, triethylborate or triisopropylborate,
preferably trimethylborate.

10 In & further aspect of the invention, the compound of formula Il wherein R', R?, G, R®
and R* are as defined above is prepared by treating a compound of the formula

I
R1

R2

wherem R', R? G, R® and R* are as defined above with a bromlnatlng or iodinating agent,

15 selected from iodine, N-iodosuccinimide, bromine and N- bromosuccinimide, preferably a

‘ brominating agent selected from bromine and N-bromosuccmlmlde, most preferably N-
bromosuccinimide.

In yet a further aspect of the invention the compound of formula II, wherein R, R?, G

R® and R* are as defined above, is prepared by treating a compound of the formula
20 I

RI

H\O

R2
wherein R' and R? are as defined above, with an alkylating agent GY wherein G is as defined
above and Y is a moiety that is displaced by the phenolic oxygen of compound | said moiety

selected from halo, C;-C, perfluoroalkylsulfonate, tosylate, methanesulfonate, preferably



OR2 wherein R and R2 are as defined above, with an al kyl ati ng agent GY
wherein Gis as defined above and Y is a noiety that is displaced by the
phenol i ¢ woyegemossorconpound | said noiety selected fromChaBuo3/GR9C4

per fl uoroal kyl sul fonate, tosylate, methanesul fonate, preferably WO

2004/ 005301 PCT/ | B2003/ 002947 -6 chloro &hd bromo under basic conditions
using a base selected from sodi um hydroxi de, potassi um hydroxi de, sodium
carbonat e, sodi um bi carbonat e, potassium carbonate, potassium bicarbonate
or cesium cgrbona r ef er abl. ot assi um car bonat e and pot assi um

hydr oxi de. (%r%gn({ g';pmp"‘ﬁ‘gle%g?s'%gg’lﬁ’g'@& K% f fPasipledied Fpmesogiugehydnakideat ed,
means f | uorretaseitih ohyjroxider osmiivor datidoate, Theditar Blcadbiatd,” podssihs eshrRLLl N,

unl ess ot hejowsSigm bR ' d. . manoval ent hydrocar bon
radi cal s hq{/i ng str gizbgﬁét?glbcfégﬁlﬂ%g;%@?ég@rg{e%tg@r%)liaes?'i"@scag’ "%%ﬁ%éjﬂ%{??sb'ﬁb
t her eof . 18‘yq’ﬁgdet'er m "al koxy", as used herein, includes O al kyl groups
wher ei n5"al kyl " The tetef haiet asalkey ereihNEniésBrdMer@ity indicaRs, ML AEHEENoroUN! €SS
ot herw se ipgdisatged, includes an organic radical derived forman aromatic
hydr ocar bon by renoval of one hydrogen or an aromatic carbocyclic ring to
whi ch subst it uerf® e st aeheded hgeDetalpdsecth@emeringtdtan nfudtheatipuwant i on
The pr ocessnodbvedienyarRadbh rddk¥e Rbyistdldsk, Br!aﬁchB%ch thQie@t, t he conpounds
of the pr%grgpip‘ t!ﬁpsvtggrtebfon are illustrated in the follow ng Schene. The
preparation o TRe compounds of forrmulas I1-V are described in the Schene
and di dBussi on tThaterm dalkan, asigaddiensin, imlugssO-alkyh@ouis Seeiditiakat BdiefiRd R
R2, R3, Rdabéwe. X, Y and Z are as defined above. WO 2004/ 005301

PCT/ 1 B2003/ 00294%e %CHEIVE RLR 32 GY G232

-7
term "aryl", as used herein, uniess otherwise indicated, includes an organic

radical derived form an aromatic hydrocarbon by removal of one hydrogen or an aromatic
carbocyclic ring to which substituents are attached.

15 Detailed Description of the Invention

The process of the present invention and the preparation of the compounds of the
present invention are illustrated in the following Scheme. The preparation of the compounds
of formulas II-V are described in the Scheme and discussion that follow, wherein, unless
otherwise indicated, R, R', R, R®, R*, G, X, Y and Z are as defined above.



HO551 RII R 2 RLRL X3B(OR2 13561356 OOR2 Il IV4 R
B(OH2 G113 26 5 0VR Overall the synthetic sequence of the schene
i nvol ves abkygésatoszmm of the phenolic 5 oxygen of conpoumdTiiBf®s/eqed) to

form al kyl ated phenol having structure I, brom nation or iodination,
preferably brom nation, of al kylated phenol- Il (step 2) to form hal ogenat ed
aryl 11, treating conpound IlIl with an organolithiumreagent to repl ace

hal ogen X, wherein X is brono or iodo, with lithiumand reaction of the
internediate aryllithiumw th an al kyl borate (step 3) to form conpound IV
wherein Ris O-C6 al kyl and hydrol ySS&HEME h base to forma boronic acid

10 salt fromwhich the boronic acid V is obgained by acidification (step
4). In step 1 ofRthe schene al kylation of phénol | is carried out in
solution in a sobysnt such as diethylether, X ahydr of uran, glyne or
diglyme, preferdbl'y {etrahydfdfuran., Agsol of phenol | is added to a
m xture of HQ alk ' i A as defined above and Y is
a noiety or fOnctio t he phenolic oxygen of 15
compound | as defilneR,above, preferably chjordl bgono and i odo and a base
such as sodi um hydroxide, potassium hydr6xi de, sodi um carbonate, sodi um

bi car bonat e, potassi um WO 2004/ 005301 *P€T/ | B2003/ 002947

v K

Overall the synthetic sequence of the scheme involves alkylétion of the phenolic
5  oxygen of compound | (step 1) to form alkylated phenol having structure Il, bromination or
iodination, preferably bromination, of alkylated phenol Il (step 2) to form halogenated aryl 11,
treating compound Il with an organolithium reagent to replace halogen X; wherein X is bromo
or iodo, with lithium and reaction of the intermediate aryllithium with an alkyl borate (step 3) to
form compound IV wherein R is C,4-Cg alkyl and hydrolysis with base to form a boronic acid

10 salt from which ’Fhe boronic acid V is obtained by acidification (step 4).
In step 1 of the scheme alkylation of phenol | is carried out in solution in a solvent
such as diethylether, tetrahydrofuran, glyme or diglyme, preferably tetrahydrofuran. A
solution of phenol | is added to a mixture of an alkylating agent GY, wherein G is as defined
above and Y is a moiety or functional group that is displaced by the phenolic oxygen of
15 compound | as defined above, preferably chloro, bromo and iodo and a base such as sodium

hydroxide, potassium hydroxide, sodium carbonate, sodium bicarbonate, potassium



-8 carbonate, potassium bicarbonate or cesium carbonate, preferably
pot assi um car bonate and potassi um hydroxide followed by addition of a
second sowoent4/®e3h as heptane, hexane or tol uene, prefrerabiopspr@buene. The
reaction mxture is stirred at a tenperature between about 25 C and about
100 C, preferably about 75 C for a period®f about 3 to about 48 hours, 5
preferably about 28 hours to afford a conpound of forrmula H Step 2 of the
schenme is hal ogenation of aryl Il. A solution of conpound of formula Il in
a solvent such as t hanaol , ethanol, propanol, isopropanol, preferably

QP EE crtasd R

met hanol is°8 BHURPSRIIONYR O S M8t yeferablypotessitn cerboretan®n  about

-10 C to alrotgssidrd hihiroxige éflewabbyyadaliouds 8 sécohlsbioyve duddyaststBiht onexie &i t her
sodi um or pPQLASShHu ] f bragl nati on or. sodi um or_pot assi um
Codi de for Toghar ﬁ%?ﬁ@}ug%é@%{éa&.sogdﬁg% b STkt PP PR el earboW

br omi nat i ngageRf 28a¢H 085 Copraterably abputNish Eoama aertddrrimbale 3 torbau 48 adirsat i ng

agent, suclpreigrablpahdue20kou o@HES dEEPIURl dffornRli£f er ably N br onpsucci nami de
irred at about 0 C to about 30 C,

oreferabl y at ani? Sehe A erBiiatitedrin 5t th SouoBRptiampeinis maode s
hours, preffefadliyenhiseeit agesthrngl ethanelf popdna, somrpemnid pedferathb nfetiamul 8 |11 .

Step 3 of tRRectkwNed® iibit drar Bkl W a WmBPRLAR! GerGdndardt 86° Vo ALY ‘Hfré)m de
|y an et fereal 'sol vént such

[l is dissolved |in protic sol vent preferabl _

as di et hyl 3’{ ee“'ﬁ‘t?y ab%‘ttféalhgd{fﬂg%”&ﬁatﬁ, aqstioRERt ithefi $adjHA or PElaEsiYsY dfasmide (far
t et r ahy'@ir ofolpmiretiondr sodiline cor trotaasiurh dorirer fat Undabet, Wessraisp @bdium Iorfidd @rabout
-100 C, pr effisaby ABraatabg = IS 1.reat Lth.an organolithium
reagent such 'S but 1t hi u%]age& %ﬁ?g??’:"ﬁﬁf‘a&ﬁ?‘} %grrrl]? %C%W{?euﬁ{ Bt %g'ﬂ%"&?%
lithium pPeY&s4B] ?ﬁy RERS P N-ofPRugTRITES. PacTRrably HoPreraesyeeitamidsusiaddes andthabout
120 i nut esgsultapt mfxerablsyrabaaboB0® Cridubbets30t C, Hreferanfint ab@aRId bl Hen.gompound
wher ei n | i HLhiddh S el t m ne. substituept introduced in
step 2 of the sc%%;ne. Tﬁggﬂ%ﬁthar ﬁJ%rségﬁé{)e(%b?Vda?%bgne 3%%%89?@ 2 RERY Wt ed
with a%l - 5MYIR{lh) kyl borate preferably trimethyl borate, triethylborate or

25 triisopropyl Bapai ef theDstheie af ekadlol d TorRNNdidEEE &/, Wiakyh b%ﬁiidi-, i is
ours

br erer bl y Sie A6 PSRl Bfbiortig 0 Sheipat sl dih o Beteban about
-30 C to abydtvddgae, dypef er dislypeatmoaborferali t@rahydrafufanr dndiregblborioniac est er

|V wher ei nteRpeitued béied doslt 30T BlBBUS 0P Ct BigreRblalEydH YDOLANGeARLD V IS
VW th cool eg excess base,

objt ai n%J bxlmryg{ ogrgznlomgiuar yl bor,{oniﬁ(&1 30 ester | ) n. X
sai d base sel ect ed?1 rom LodfaFith v 0,8° d &UYiBtugs s fFiyllithium, - pentyliithium — or
hexy11ithium, preferably hexy11ithium for a period between about 15 to about 120 minutes,
preferably about 30 minutes to form an organolithium compound wherein lithium is e;<changed
for the bromine substituent introduced in step 2 of the scheme. The lithium compound thus
formed is then reacted with a C,-Cg trialkylborate preferably trimethylborate, triethylborate or
25  triisopropylborate, most preferably trimethylborate with said trialkylborate added over a period
of about 0.5 to about 6 hours, preferably about 3 hours while maintaining the temperature
between about -30° C to about -80° C, preferably at about -78° C to afford arylboronic ester
IV wherein R is C4-Cg alkyl. .
In step 4 of the scheme arylboronic acid V is obtained by hydrolyzing arylboronic
30  ester IV with cooled excess base, said base selected from sodium hydroxide, potassium
hydroxide or cesium hydroxide, preferably sodium or potassium hydroxide, to form a salt of
said arylboronic acid V and then adjusting the pH to about 10.5 to about 11.5, p'feferably
about 11. ' . | ,
The present invention is illustrated by the following examples, but it is not limited to
36  the details thereof.



hydr oxi de or cesium hydroxide, preferably sodi umor potassium hydroxide, to
forma salt of said arylboronic acid V and then adjusting the pH to about
10.5 to awouno4ds®1 preferably about 11. The present i RCEMBR0S002947
illustrated by the follow ng exanples, but it is not limted to 35 the
detail's thereof. WD 2004/005301 PCT/|B200$+002947 -9 EXAMPLE 1

[ 2- (2- et hyl - 5- met hoxy- phenoxy) - et hyl -dimethyl -am ne To a sol ution of {
3- et hyl - 5- net hoxy- phenol (103.8 g, 682 mmol) in tetrahydrofuran (490 ni)
was added a m xture of potassium hydrOX| de (75.8 g, 887 mmmol ), potassium 5
carbonate (235.7 g, 1.71 mol, powde®EXA#PHE 1 and

| - chl or o- 2- di metk- aml-ﬁmﬂﬁdiaﬁleenbm-léﬁhwmblﬁfetlﬁl&anﬁn% 2 g, 682 mol) followed

f 28
by addition of tgl é’@&@tlo(mlof%ov\g) 5- men\%X)éphetﬁgrﬁogg 55?%1 cﬁ)e'PatftiJhgg@%raﬁ?re

hours. The reaction m xt
organi ¢ | ay&l0 ks Wik sHers wrﬂlﬁur\ﬁ/aqfewotqsyum y)drosive (7 H.€ng, t8&Y cremul), t potdssiumof 1 M

HO. Sasur aalednat@q@zesms gsoi ot i 69), Qfow@@d'f&m)b'a?l@r ban&& 5. d{n'?et?‘%lalrr}lno\r{l\gg fgggl o

juste
(he com nsd AN REKL a8l Suqi e o ge silusted 0 1L ln ST sod
phase wit hstivgs €078 ¢ fopas h@tmfné' hefeatt@ntmidueyaspbingt etdies-coldhger @ @ni)I Ted
organic eXng@ﬁlE:%y\éﬁ\ﬁ/% @Qé‘h‘é@Wltﬁ %?eg ‘F@Lgér}ﬁeth;ﬁlﬂ/fge \glih( %_1céj1yMeH(9) ?glturatedl I H
[ 2- (2-et hyl - oxy B eth¥_2]7 di e ne as a .
NMR ( cDCl 389 ‘iﬁ%s m?yn %Sp b(’?ate f L>5Naﬂfdd%ﬁy the@O@emectaqL@pgs exfragy, (q,
J=7.5 F, tESHDws adusted toti1 WG dddiumZhfdroxide €8lufd, (220L). 4nOBrddtict whs6. 0 Hz,

[2|2_D (46bf(l)rn@))(téﬂteﬁnﬂom?lﬂl)ea 0% § H%ﬁeﬁ%ﬁx - (E%%IN&TEO”S ?fhterlt_bmm“ﬁ@ylﬁwer W81 ution

of [2-(2-ef %@%%Wraﬁﬁm%m%ﬁt d]toml\we‘m)ﬂ géWwel(ﬂMBLzazg;hyleﬁ 64
mol) in rretﬂemnw pr(emofy) Ehylhaisetpylabmaetaed vensamil i ght . To the sol ution cool ed

in an ice-bath un o) fol | owed by
portionwi se add l\gﬁ?‘gg&f\lﬁﬁgﬂm uéc@ﬁgi égﬁ% 131'3 %369(3 W)G?tl St 4="tH#i nt ai n
the tehper ﬁ‘r'h?e?'/'é‘t JZR0 Hz, 2FH1e3. W @adH)y €06 Gw=65DHmtAH)6. 4086445 i, rAHE,Y . @4 (nf,00m
tenperaturenfor 1 hour and then poured into a 10% sodium 25 thiosulfate
solution (1.5 L) and finally extracted with one 1L portion and two 0.5L
portions of

EXAMPLE 2
[2-(4-bromo-2-ethyl-5-methoxy-phenoxy)-ethyl]-dimethyl-amine
20 " A solution of [2-(2-ethyl-5-methoxy-phenoxy)-ethyl]-dimethyl-amine (143.6 g, 0.64
mol) in methanol (1.3 L) was protected from light. To the solution cooled in an ice-bath was
added sodium bromide (66.2 g, 0.64 mol) followed by portionwise addition of N-
bromosuccinamide (114.5 g, 0.64 mol) to maintain the temperature at 20° C. The clear yellow
solution was stirred at room témperature for 1 hour and then poured into a 10% sodium
25  thiosulfate solution (1.5 L) and finally extracted with one 1L portion and two 0.5L portions of
tert-butylmethylether. The combined organic extracts were washed twice with 0.5L of water,
and then concentrated to afford 184.0 g (94% yield) of [2-(4-bromo-2-ethyl-5-methoxy-
phenoxy)-ethyl]-dimethyl-amine as an orange oil. -
'H NMR (CDCls, 400 MHz): 8= 1.15 (t, J= 7.5 Hz, 3H) 2.36 (s, 6H), 2.55 (dg, J=7.5
30 Hz, J=0.5 Hz, 2H), 2.76 (t, J=6.0 Hz, 2H), 3.87 (s, 3H), 4.07 (t, J=6.0 Hz, 2H), 6.47 (s, 1H),
7.26 (t, J=0.5 Hz, 1H).

EXAMPLE 3
&(Z-Dimethylamino—ethoxy)-5-ethyI-2-meth%y]-phenyl—boronic acid
Under an inert atmosphere, [2-( 4-bromo-2-ethyl-5-methoxy-phenoxy)-ethyl]-dimethyl-
35 amine (179.8 g, 595 mmol) was dissolved in tetrahydrofuran (0.86 L). The reaction mixture
was cooled to -78 °C and then a 2.5 M solution of hexyllithium in hexane (250 mL, 625 mmol)
was added over a 3 hour period while maintaining the temperature at or below -75° C. The




tert-butyl nethyl ether. The conbi ned organic extracts were washed twice with
0.5L of water, and then concentrated to afford 184.0 g (94% yi el d) of

[ 2- (4- br owo-2804800830l - 5- met hoxy- phenoxy) - et hyl ] - di net hy| PaFTRZ03802847 Or ange
oil. 1H NWR (CDCl 3, 400 MHz): 5= 1.15 (t, J= 7.5 Hz, 3H) 2.36 (s, 6H), 2.55
(dg, J=7.5 30 Hz, J=0.5 Hz, 2H), 2.76 (t:193=6.0 Hz, 2H), 3.87 (s, 3H),

4.07 (t, J=6.0 Hz, 2H), 6.47 (s, 1 H, 7.26 (t, J 0.5 Hz, | H. EXAMPLE 3
[ 4- (2- Di met hyl am no- et hoxy) - 5- et hyI 2 met hoxy] - phenyl - boroni ¢ aci d Under an

inert atno 4- br ono- 2 -5 met hox henox et hyl ] -di met hyl -
35 ami ne (S*%‘%%S[Sé@éd %gqr Pinigs d |b9fé‘£F @%5%{ g%vmp&%vaqs aqm)é@]@v% 3). yThe
reaction m@@t’m@émd veepingditd tedperetureriBt@eands themd -a82c Sarvt 5@1:%‘@5‘1&3 &oling

hexyl I'i t hi wan \mash@mos‘d ér%ﬁﬂe frﬁwtur@%és'&!&b%d o%sfm d@d C%?W% %o‘b e“ od

whi |l e malntalnlng t] erature at or
PCT/ | B2003/°845847 c°2 ‘i‘b i Ey%%deﬁoiLW?re@ Q‘ 'dr T*Iﬁ()emltmttresture'ﬁvasrmtrm&bor ate
(99.5 b, 867 twrdb)L nmnﬁdfdedbGW%th@le&er m%furéz@dsda@nk@@a%dagtets'aﬁnérﬁ@%erat‘”e

:)ﬁteV\?nth ;JZEE) @a@%ed ?@thga%tét)ﬁselgy(j 2l ﬁl'U Elsc\fvt n ju %kﬂ@g’j'thaﬁ%d’ qy\é\@?ﬁmg%aﬁdgg gﬂd

cool ed 1M bfijz’ rl‘]h’i IW%II%‘%HPH%G%é'lodtlfitdYﬁS(%trecttq WIﬂTttvm 2.6 SUpbraoTs emdxdsner @2was

ex'ér act gd Pontibrt bf terwbut@mbthlletre THONI§arRf extr8étd wQﬂéth%Hﬁ%MAdecton@e trat[ed RAL afje,?h
sodi um bi ¢ e aqueous e
orwas ad; 2t ad ¢ b TR (R0 Ryarbentiis siot aneltagbmyooris se as

preci pi'? at deIMoBlid Im-IE8 °@ idecerrasiionat 192t @p 2.0 L portions and one 0.2 L
port o of Lert "kl @eichyleBliies.s Theo @ rﬁa@'@ 5015 36 (5oL 8 GOTR) Hgd and

concentr at % | d

[ 4-(2-di m?ﬂb%&%&mﬁ%&? ﬁa @338%(%5}1)» R {thiRy] 2ihBAY (bsh3oAKs (@dHY 788 10 a
yeI | ow sol {d}Hm p. 99 C (deconposition at 102 C). 1H NMR (CDClI 3, 400 MHz):

8 = 1.16 (t, J=7.5 Hz, 3H), 2.39 (s, 6H), 2.58 (q, J=7.5 Hz, 2H), 2.82 (t,
J=5.9 Hz, 2H), 3.89 (s, 3H), 4:15 (t, J=5.9, 2H), 6.27 (bs, 2H), 6.43 (s, 1
H, 7.57 (s, 1 H. WD 2004/005301 PCT/1B2003/002947 -11- What is clai ned
is: 1. A process of preparing a conpound of the fornula A



RL B(OH)2 G3 56 GR R2 5 wherein in said conpound of fornmula V the Rl
substituent is attached at carbon 2 or 3 and the R2 substituent is
attached wD 20eaw®630915 or 6 of the aryl npiety; each R amdTRB2G03/002947
i ndependently selected fromthe group consisting of H (Cl-C6) alkyl,
(C2-C6) al kenyl, (Cl-C6) al koxy-(C1-C3) at™yl, fluoro, chloro, (Cl-C6)
al koxy, (Cl-C7) alkyl, and (C2-C10) al koxyal kyI and a -CH2(CH2) 1_4CHz-
group having a first carbon and a term nal 10 carbon with the provi so that
said first carbon is attached to carbon 2 of the aryl noiety and said
terninal carbon Y2l ¢aimedis: t o carbon 3 of the aryl noiety so that a ring
connects carbon 1.2 mo@dscephpariig Dfortgaenddiitle romiugt y or said first carbon is
attached to carbon 5 of the aryl noiety and said termnal carbon is
attached to carbon 6 of the aryl noiety so that a ring connects carbon 5
and carbon 6 of the aryl noiety,; 151:@ i s hydrogen, am nocarbonyl - (C1-C3)
al kyl -, ami nocarbonyl - (C1- C3) al kyl , \'dj -[(C%@% al kyl]-(C1-C3 ) alkyl -
and N(R3) (R4) (Cl1-C4) al kyl, wherein R3,awd e selected, independent I Y,
from hydrogen, (Cl-C7) al kyI te}rahﬁr@ apht hal ene and aryl al kyl, wherein
.w- or naphthyl and the al kyl

the aryl noiety of said aryI al ky
noi ety is straight or branched and contaiyns froml to 6 carbon atons, and

wherein said (CL-C7) alkyl and satd 20 tetRahydronapht hal ene and the aryI
noi ety 6f setietkiinghidlckiypountyr foptuiconmklRy s tiseh ftdibetcadt Wirbdh 2 §roaane to

three SUbStFQZt g%{ﬁu% ’u?%t fcf?goag? chb{» ron c?fth%qr@mV\anSUbSt Ituents, that are

sel ect ed, epen (}é@ rom m no, (Cl-C4) al koxy, and
(Cl1- C4) al kyI ami§76h Roan éﬁ]tﬂdmnﬂ%ﬁlmse@@géfrwwhwmhp chsistind pbldefC10) whi ch

t hey are atdigs @a,) alk@itymtaz; ARoxy-(O}- @gl’alkﬂ'fm@so a%&sué' 09 oxPYE, @bbm'mfe ri ' ng
or a satur aturated a rin cont ai ni ng from

to 14 ri ng%trr?gg% ro) Q?oxﬁalﬂkfap (g é@gb%] 4@:‘? %W%%é‘é‘ﬁs" CRPEARIER SRt wo of
whi ch dPe @xripgemith dredorevire thetseiddistiaibom Isaatfeciwartdaoarporaa«bf thle e imvieyaddi

pi per azi ne,sapitefidadédison ifZRkhdl tB%ar@Bﬁh BWH@ ahi lqblgﬁ sb 'tH'é9§ rlﬁt?ﬁon%gﬁtgcarbon
one Oor nore

subst i 1 uenteerd eEY SpEF oV oY pr S eero SrAler 6w BETRD St £ TAEDH o
sel ect ed, iandepiéretevmal sarbdnrie ait{c@dd B0ca@nad dfythe amninbisty so@lat Gongadokiydetm no,
[di-(Cl- CG)ca%loK!flaL@EgrBH?% R nRigstituted 5 to 6
15 G is hydrogen, aminocarbonyl-(C,-Cs) alkyl-, aminocarbonyl-(C4-C3) alkyl, di-[(C4-Cs3)

alkyl]-(C-Cs ) alkyl, and N(R®(R*(C\-C,) alkyl, wherein R® and R* are selected,

independently, from hydrogen, (C+-C) alkyl, tetrahydronaphthalene and arylalkyl, wherein the

aryl moiety of said arylalkyl is phenyl or naphthyl and the alkyl moiety is straight or branched

and contains from 1 to 6 carbon atoms, and wherein said (C;-C;) alkyl and said

20 tetrahydronaphthalene and the aryl moiety of said arylalkyl may optionally be substituted with
from one to three substituents, preferably from zero to two substituents, that are selected,
" independently, from fluoro, chloro, amino, (C4-Cy) alkoxy, and (C4-C,) alkylamino;
or R® and R* form, together with the nitrogen to which they are attached, a piperazine,
piperidine, azetidine or pyrrolidine ring or a saturated or unsaturated azabicyclic ring system
25  containing from 6 to 14 ring members, from 1 to 3 of which are nitrogen, from zero to two of
which are oxygen, and the rest of which are carbon;
and wherein said piperazine, piperidine, azetidine and pyrrolidine rings and said
azabicyclic ring systems may optionally be substituted with one or more substituents,
preferably with from zero to two substituents, that are selected, independently, from (Cs-
30  Celalkyl, amino, (C4-Ce) alkylamino, [di-(C;-Cs) alkyllamino, phenyl substituted 5 to 6
membered heterocyclic rings containing from 1 to 4 ring nitrogen atoms and wherein the

phenyl moieties of any of the foregoing substituents may optionally be substituted with one or



menbered heterocyclic rings containing froml to 4 ring nitrogen atons and
wherein the phenyl noieties of any of the foregoing substituents may

opt i onal Iwoleosnebxii t uted with one or WO 2004/ 005301 PCPCIrBBOO3ON@O2047 - 12
nore substituents, preferably with fromzero to two substituents, that are
sel ected, independently, fromfluoro, chi'éro, (Cl-C3) alkyl, (Cl C3)

al koxy, CF3 and OCF3; and wherein said piperazine, piperidine, azetidine
and pyrrolidine rings and said azabicyclic ring systens may be attached to
-(Co-4) al k% éwhereln t he oxy qen of said - 5 ﬁCo C4) alkyl-O is the
oxygen at orff Ep‘fueft "Fon REEPERY UVl ToBY REPalovjwoatsubstiniertsodieh e oselastedt he
NR3R4 ri ng imfepentignttyt inem fladr@ ehiofo, (A€0,) 4 (G204 Agox@crRwb lodpl.e bondi ng site;
or Gis a group gf vméﬁeﬂc QL Hlbsp%régln(aq;% Hine 32&'8319'[3}9850@("8_]}?&‘6 r|r]g§|a§18:]sé$dr gggnor

or CH nis zero or on
two; which aéé?iiyﬁ'icsré‘g Swt@m may ba aémhp@ttdecﬁ%) elg-G-dwherkia tihex/oxymn 8er)-2 G 13

z 6 5 6 R@&scyhrye- rbﬂRe'oﬁyg(aQ%to@ﬁaep%{e'GYr{ st@@ﬂraﬁ%rmlﬁgw gf”a rﬁ\?bg@mgtoﬁ%f et as

defined ab £ aci form sai oronic acid
of formula V7 r}f?g'f)ﬁgnym@cr@gén %f?hecrlng(hﬁ]'ig%@’la f‘? H@”%ﬁﬁ’pound of formula IV,

wherein R Rl RPG iR gl‘omofathrdfomulaAe as defined in claim1l, is prepared by
treating a corrpound of the formula WO 2004/&201 PCT/ | 82003/ 002947 -13 R

(CH,),

( Hz)n

(A)

10 wherein Z is nitrogen or CH, n is zero or one, q is zero, one, two or three and p is zero, one or
two; ‘

which comprises treating a compound of the formula

15 wherein Ris (C4-Ce) alkyl and R, R?, G, R® and R* are as defined above (1) with a base and
(2) acidifying to form said boronic acid of formula V.
2. The process of claim 1 wherein the compound of formula IV, wherein R, R", R?, G,

R®and R* are as defined in claim 1, is prepared by treating a compound of the formula



z\' GI3 6 O5R wherein R, R, G R3 and R4 are as defined in claim1l

and X is selected frombrono or iodo with (1) C - C10 alkyl lithium and
(2) a Cl-wb2weq/mbioyl borate. 5 3. The process of clai m PCEB2©3/N02947E
conmpound of forrmula Il1, wherein Rl, R2, G R3, R4 and X are as defined in
claim?2, is prepared by treating a corrpouﬂl%f of the forrulal I RL G3 6 5

R2 V\/nereln R, R, G R3 and R4 are as defined in claim2, with a

brom nating or i odi nat i ng agent. 10 4. The process of cl ai m 3 wherein the
conmpound of forrmula Il, wherein Rl, R2, G R3 and R4 are as defined in
claim3, is prepared by treating a conpound of the formula Rl 13 2lIH\ O 5
6 R2 wherein Rand R2 are as defined gn claim3, with an al kyl ati ng agent
GY wherein Gis as 15 defined in clalm3 and_Y is a noiety selected from
hal o, Cl-C4 perfluoroal kyl sul fonate, te&Sy eX and net hanesul f onate under
basic conditions. 5. The process®f cl wherein R, Rl and R2 of the
conpound of formula IV, and Rl ahgd R he conmpound of fornula V, are as
defined in claiml and wherein the conpou of formula IV and the conpound
of formula V, Gis NR3R4(Cl-C4)alkyl and NRgR4 is a 20 piperidine,

pi perazi ne,, td1din yolidin 6. The ess of claim2 wherein the
conpound of" %ﬁrﬁjlg %?{6avx%eraerler{f‘s(;iere%d 'W\T@@éﬂ(%ﬁ%fﬁ'?ﬁtﬁ frofA @ropiRARAd0s g
pi peri di ne With(1)Er aLharéyl liien prd Rea 65-Cpyialkyp bbrdtene.

5 3. The process of claim 2 wherein the compound of formula Ill, wherein R’, R? G,

R®, R* and X are as defined in claim 2, is prepared by treating a compound of the formula

Rl

R2
wherein R, R?, G, R® and R* are as defined in claim 2, with a brominating or iodinating agent.
10 4. The process of claim 3 wherein the compound of formula II, wherein R', R, G, R®

and R* are as defined in claim 3, is prepared by treating a compound of the formula

R1

Ho
0]

R2
wherein R'and R? are as defined in claim 3, with an alkylating agent GY wherein G is as
16 “defined in claim 3 and Y is a moiety selected from halo, C-C, perfluoroalkylsulfonate, tosylate
and methanesulfonate under basic conditions.
5. The process of claim 1 wherein R, R' and R? of the compound of formula 1V, and
R' and R? of the compound of formula V, are as defined in claim 1 and wherein the compound
of formula IV and the compound of formula V, G is NR3R4(C1 C4)alkyl and NR’R* is a
20  piperidine, piperazine, azetidine or pyrrolidine.
6. The process of claim 2 wherein the compound of formula [ll, wherein G is
NR°R*(C4-Cs)alkyl and NR®R* s a piperidine, piperazine, azetidine or pyrrolidine.



WD 2004/ 005301 PCT/ | B2003/ 002947 -14 7. The process of claim3 wherein the
conpound of fornmula Il, wherein R and R2 are as defined in claim3 and G
i s NR3R4(W0-20mbioyl and NR3R4 is a piperidine, piperaziPa@/IB20@3/ei294i ne or
pyrrolidine. 8. The process of claim4 wherein the conpound of fornmula II

is prepared by treating 5 the conpound of4formula | with an al kyl ating
agent GY, wherein Gis NR3R4(Cl-C4)alkyl and NR3R4 is a piperidine,

pi perazi ne, azetidine or pyrrolidine. and Y is a noiety selected from

hal o, Cl1-C4 perf) u@r oal kg/l sul fonate, tosylate and met hanesul f1onat e, under
basi ¢ conditions. '§PHGESSH GREEEWEAreiR theichingoupd&F rmula hevhemsinpliand Réfard or nul a
|1, wher ei resGefimell NR3®R4 3 ane Gas MR (09C, JalRyICdnai IR id & pifeR@A, fbeliink! €at i ng
the compounge@ifnelPhyti@nd.; W th an alkylating 10 agent GY wherein G and
NR3R4 are as defined in claim9 and Y is a noiety selected fromhalo, Cl-C4
per f | uor oal kyl st fiGR&fAsest B &\gimnt whetpin theecomanesiaf fanale ¢ is preberd Hyassating

condi ti 6ns the ddthpolEofToramesiSwitf anGligiathPagdhesel \Mxetré]@GCiQWN‘?@r@f)allé/P%ﬁH“ a Vv
i's preparegJays istr&gér’dmg tiherazcorrpo%% of for,gul a lll wherein N rono,
with an al kyl | Tthium sel BRY &S FOTHIE 198 PYFAERS-cBIsY 5t Rgerselsgiedifom ¢ hi um
t-butyl | i RPUPrCarertuproalkiistiovate. dasylatept meittehesuifonagmn dndsababickondimnat i ng

agent is sel ect ed The gRckRer BERLPWERES eldoRBoi df FiBh N, Pefirfé%nd RRY
11. Th rocess of C alm§I wher ei n

triethyl borate pr triisopropyl borate. ep _

t he congour‘?ﬁa aosfé%¥"3)erdr{%|3'3'"'l qt?l's q%oaqué’ﬁéﬁe@?fgﬁkﬁ/e compagid efderinHia | ovian atidaii
fornul 401 | aggrt (6 Yawhesgio Geaat NRIR' apeast desiebd it aein for v D lscarimBiety a8rct®Y from

br onosucci RaB] slec, p%gluoroélgylsquBr%tQ,rtcgﬁgt%santne&laﬁésuf a}@?&%g s'fcr}:ené:lt% 'Ound of
formula Il is pr8p$red b‘?‘/f treating the corrpoundoo ormﬁa_ PPMYR an

al kyl ati ng agent VGY "PrPredees Bt aiing &heeinathp sempouse| of derawlaf IV gsnptenereg riyup
consi st i ngtredting ditt comployt oixbitea IPothassi XIS tryiels, 0Minde, alsPihikMsceatdenat e,

car bongi e aed o o B SUYTINAG AU R OARE T iR P iSiond S50 Rl

carbonate and mxtures th of
B( OH) 21 G E%raf@g agent is selected from the group consisting of trimethylborate, triethylborate or
triisopropylborate. '
11. The process of claim 3 wherein the compound of formula Il is prepared by
treating the compound of formula Il with a halogenating agent selected from bromine and N-
bromosuccinimide. 4
20 . 12. The process of claim 4 wherein the compound of .formula Il is prepared by

treating the compound of formula I with an alkylating agent GY in the presence of a base
selected from the group consisting of sodium hydroxide, potassium hydroxide, sodium

carbonate, sodium bicarbonate, potassium carbonate, potassium bicarbonate, cesium
carbonate and mixtures thereof. '

25 : 13. A compound of the formula

or a salt thereof, wherein R', R?, G, R® and R* are as defined in claim 1.

“14. A compound of the formula



OR2 or a salt thereof, wherein Rl, R2, G R3 and R4 are as defined in
claim1. 14. A conpound of the fornula WO 2004/ 005301 PCT/ I B2003/ 002947
-15 1V ByOoRp@/dsi1 R2 G O wherein R Rl, R2, G R3 anaCRAB2n0®o0@94defi ned
inclaiml, with the proviso that Rl and R2 are not both H 5 15. A
conpound of the formula 11l RL X z\ GI13%% O5 R wherein R, R, G
R3, R4 and X are as defined in claim 2.

v
R
B(OR),
O
R,
wherein R, R', R?, G, R® and R* are as defined in claim 1: with the proviso that R' and R? are
not both H.

5 15. A compound of the formula

I
RI
X
C}\ @
O

R2

wherein R', R?, G, R®, R* and X are as defined in claim 2.



