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| N PREPAR . - TRICYCLI C COVPOUN
BACKG?QJNIﬂbIgE}%f—?éGI NVENTI ON . _ - Thi's i'nvention pr ov?ggmsgwmfs%r oved

process for preparing- i nternedi ates useful in the preparation of o
tricyclic conpounds known as 15 -antihistam nes and as inhibitors of
farnesyl protein transferase (FPT). In . particular, the conpounds of

~.thi.s invention are useful in the preparation of ant| hi st am nes such

as those disclosed. in U S. Patents 4,282,233 and 5, 151, 423, ‘and of

- FPTinhibitors disclosed in international Application No. -
'PCT/ US96/ 19603, filed Decenber . 19, 1996. 20 SUMMARY COF THE INVENTICN

- Thi s invention prOV|des a process for preparlng a ‘conpound of - t he
“formula [err] 25 wherein: R,

Rerr], g[err] Rlerr] and Rerr] are |ndependently sel ect ed fromthe group'_

consi sting of hydrogen and halo; . ‘conprising: _ _ - (a) reactlng

a conpound of fornula 1 - [err]

(i) wth an amine of the formula NHR5R6 wherein R5 is : hydrogen and

Rlerr]is (Jerr]-Clerr] alkyl, -aryl or heteroaryl; Rlerr] is (err]-Cerr]

al kyl , depent awbmrhe%wﬂrenﬁréﬂmds usémdr;mwsﬁhﬁn\rh and: R[e”l
are in 9" sy TRICYCLIC COMPOUNDS -

W
This invention provides an |mproved process for preparing
intermediates useful in the preparation of tricyclic compounds known as
15 'antlhtstammes-and as inhibitors of faresyl protein transferase (FPT). -

" partlcular the compounds of this mventlon are useful in the preparatlon
of antihistamines such as those disclosed in U.S. Patents 4,282,233 and
5,151,423, and of FPT inhibitors dlscloseo‘fn mternatlonal Apphcatlon
No. PCT/U896/19603 filed December 19 1996.

20
UMMARY OF THE INVENTI N
This lnventlon provrdes a process for prepanng a compound of
the formula ' e

25  wherein:
R, R1, R2, R3 and R4 are lndependently selected from the group
_ consnstmg of hydrogen and: ha!o,

comprising: _
(a) reactmg a compound of formula 1
R CHs
30 N7 “Br.

(i) with an amine of the formula NHRSRS, wherein RS is
hydrogen and RS is C1-Cg alkyl, aryl or heteroaryl; RS is C4-Cg alkyl,

aryl or heteroaryl and R is hydrogen RS and RS are lndependently
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-2- .. .selected fromthe group consrstrng of derr]- C[err] al kyl and
aryl; or %rri .and Rlerr], - together with the nitrogen to which they
~are attaciERs %7%n a ring ~conprising 4 to 6 carbon atRfFEU$I8/A3812
conprising 3 to'5 carbon atons. and = * one hetero noiety sel ected from _
the group consisting of -O and - NR[err] 5 wherein Rerr] is H,
Clerr]-Cerr] alkyl or phenyl; in the presence of a pal l-adi um catal'yst'
and carbon nonoxi de to obtain an anide -8f formula 2: ' :
[err] - - ~ (ii) with an al cohol of theforrrula R[err]O—l
wherein A[err] Clerr] -derr] lower alkyl or err]-Cerr]

cycloal kyl, Sﬁ’eptﬁd froesthecgroup cangisting oif Gn-Cg alld @aidyaryl; arRTant®P,monoxi de
to.obtain thﬁ:g%’iﬁé\" with tﬁé’hfﬂﬁ 2 wl?rcla Ah%/ are at attached, fo 31in err] '

f ol | owed byreactr&él am e o : _
- NHR5R6 -t'0 obERMPng 9 §éa(5 ’f équ$ gr gomprising 3 to 5 cenbpnraiems algﬂ the anide
of formula 2opétHetérd me §elé§tddwémdhéﬁj;oﬁ9m§mn foff-or-fégt NRderrl]

r

\grnelrarei-ni Eer%e{%e@ggg _@ a@yﬁoﬁ&ﬁr as defined above and R7 is O

ada The Prasence of 2 pafladivm of
formul a 4 [ecafalyst andCcarbon mor(mc)de:;o:bbtarmgnéammmlmdnafa bornmula 4 with a

“reagent of the formula R eR L.cHg when none of R Rlerr], Rerr],
Rlerr] and Rlerr] are bromo, wi.thja |J. . reagent of the fornul a R[err]Lr,
V\,he_rern R[err] IS C[err] C[err] _ @ryl or heteroaryl :

_ . _ _ _ NRSRG' or

| (i) with an alcohol of the formula R100H, whersin R1° is
C1-Cs lower alkyl or Cs-Cs cycloalkyl in the presence of a palladium

10 catalyst and carbon monoxrde to obtain the ester of formula 2A
CH3

- ~ OR® " -
_followed by reacting the compound of 2A with an amine of formula
NHR5R5 to obtain the amide of formula 2;
- (b) reacting the amrde of formula 2 wrth an |odo-subst|tuted
15 compound of formula3 .

- 'whereln R‘ R2; R3 and R4 are as defmed above and R7is Clor Br, in -
the presence of a strong base to obtam a compound of formula 4

nesRs RY
20. ~ (c) cyclizing a comp_bund of formula 4 with a reagent of the _
formula RBMgL, or when none of R, R?, R2, R®and R are bromo, with a
~ reagent of the formula R8Li, wherein. R8 is C1-Cg alkyl, aryl or heteroaryl
and L is Br or CI; provided that prior to cyclization, compounds wherein -
RS or RE is hydrogen are reacted with a suitable -N-'protecting group.



‘and' L is Br or d; provided that prior to cyclization, conpounds wherein
Rlerr}] or Rerr] is hydrogen are reacted vmth a swtable N-protectlng

3378898/ d%%f%"‘%% 98/ 42676 . . . S 3 - PCT/US98/03812 |
This invention also clains the [ nterrredl ate corrpound of formula 3, in
“particul ar acorrpound of formula.3 wherein Rlerr] and Rl err] are- '
hydrogen, R err] is chloro, and each of3R[err] and Rlerr] are brono, i.e.,
a - conpound of fornmula 5: [err]. _ This invention al so

clai ms the internediate conpound of formula 4, in particular a

d of f 4. wh
oo and eadisVaRERh g Elais AR efmplifl Sompourdl b fiia S or v a
4A, or wher emer’paﬂtcplarR[ eompoufRf af fdmmatary mhle]'enaurR:1 apdRBere 10 and R er r]

lAlssghl:IO;?rreij er n s algg‘?%ce%éafé&h%fi%a?“%5‘7 argol?{%%dedfa formula 5

..corrpri si-‘ng- Compound of f’pymbleoﬁti nating 2-am no chl orobenzoic aci d of formula

[e Cl to obtain -
2- ani no- 3- brorm 5- chl or obenzoi ¢ & d ormul g 7 '
- lerr] E : i i) iodonating,tfisy€ompound of formJIa 7 to obtaln
2-i odo- 3-5__ . brom) 5-chl oroben20| c a d of forrrul a8

This mve_nt:on also clalms the |ntermedtate compodnd of formula
- 4,in particular. a compound of formula 4 wherein R and R3 are . -
. hydrogen, R2 is chloro, and each of R and R4 are bromo, i.e.,a
~ compound of formula 4A, or whereln R1, R2, R3.and R4 are- hydrogen
- 10 and R2 is chloro, i.e., a compound of formula 4B:
i = . . .Cl_
an || -__-4B
. N O | '
' NRSRS o
Also claimed herein is a process for preparing a compound of
_formula 5 comprising: _ : _
-i) brominating 2—ammo chlorobenzonc acld of formula 6

o -
_CI
- S BT s
- to obtain 2-amino-3-bromo-5-chlorobenzoic acid of formula 7
| S
HO 7.
 HoN

o --'.Br S _
' n) lodonatmg the compound of formula 7 to obtam 2—|odo-3-
bromo—s-chlorobenzmc acid of formula 8

o
HO Y
_ . 8

20 - I

- iii) reducing the carboxylic acid of the halo-substituted benzoic
acid of formula 8 to obtain the correspondmg hydroxy-methy! compound
of formula 9 ' - '



[err] o codii) reducrng the carboxyllc aci d of - the

hal o- substi.t uted benzoic . acid of fornula 8 to obtain: t he correspondlng
- hydroxy-neth conpound of formula 9 , VO 98/ 42676

PCT/ US98/ dﬁ%@ | - 4- T%?’Pf98/03812 |
- iv) ‘brom nating the conpound of . fornula 9_ - Al so- cl ai med "herein

is a process for preparing a conpound of fornula 5A

Br , conpr|5|ng . i) iodonating the conpound of

formul a 7A e - '4'-[err] o to obtain

2- |odo 5- chIorobenzorc acid of formil a 8A -~ [err]

10 . 11) reducing the carboxyllc acid of the hal o-substituted

benzoi ¢ acid of fornula 8Arb_ ] pCt he correspondlng hydr oxy-nmet hyl
- conpound of fornula 9A : 9 - - [err]

and _ O ' . _

' Br: - :and

- |v) bromlnatlng the compound of formula 9. . _
| “Also claimed herein is a process for preparing a compound of |
_ formula S5A T

' - comprising: L '
i) iodonating the compound of formula 7A

e

to obtam 2-|odo-5-chloroben20|c acrd of formula 8A

”U

10
' u) reducrng the carboxyllc acrd of the halo-substrtuted benzorc
acid of formula 8A to obtain the correspondrng hydroxy—methyl '
compound of formula 9A
- 15 | - m) brommatlng the compound of formula 9A

Preferred compounds of fonnula I are those Wherein R2 is halo.
Also preferred are compounds wherein R1 and R3 are each hydrogen. |
. Another group of preferred compounds is that wherein R, Fﬂ R3 and R4
20 are hydrogen and R2 is halo. Still another group of preferred '
| compounds is that wherein R1 and R3 are each hydrogen and R and R2
are independently selected from the group consisting of halo. Yet
another group of preferred compou_nds is that wherein R' and RS3 are
- -each hydrogen and R, R2 and R4 are independently selected from the
25 - grbup_c':onsisting of halo. Halo is preferably ClorBr. =



15 - iii) bromnating the conpound of fornmula 9A. - . Preferred
conpounds of fornula | -are those wherein R2 is halo. . Al so preferred
- are conpo ein Rerr] and R err] are each hydr ogen. r :
group of ggg?%$?2% conpounds is that wherein R, Rerr], R[e?? a%g err]
20 are hydrogen and R2 is halo. Still anot her group of preferred . R
conpounds is that wherein R[err] and Rlerr] are each. hydrogen and R and Rz
are independently sel ected fromthe group consisting of halo.- Yet -~ ..
anot her group .of . preferred conpounds is that wherein Rlerr] and Rerr] are
each hydrogen and R, "Rlerr] and Rlerr] are independently: selected fromthe

25 group c o] égé |s preferably CI or Br. ' WO
98/ 42676 (BE#N'L% b ?ﬂP%ﬂl PCT/ US98/ 03812

. 5- - DETAI L/’mrsetwremmeuems alkyl" and flewes alkyh:-whierie riohe t er s .
"alkyl " and dt%rsﬁ'd@?ﬁed W@ﬁﬁ%tr%é@éht or branE%Q&ra‘my?%hgﬁs 6fe‘ijto gean St rar ght

or .branched al kyl al ns of on at’ons
refers to f| G8rkorealeMBorine, brom ne or i odine radi cal s.

“Aryl" megins phenyl-r,aks%réﬂsttutfmnabeamormeb%rmrrérsrwdn%réare&rbs are 1

| a"e?rf“?itbﬁﬁf?isa' I At AT A '%Eu'e”r?rapm'hy"f

"Het er oaryl " an@dnts asﬁbsmueﬁtsmdbﬁeﬁdbrwbty)ﬁalbcted frog thengroupi dthsidlingone or

Wnen s ang BBCUTCE Al afC (i AT Réhavly R RS I

attached, form a r"Hregeroerw msiang a15¢ or 6-mambered avomatic h'mg cmmprrsmg

‘produce re oki p

per hydrg‘a@eploﬁé rr d;%ﬁq gd W'Jld){l bﬁ?ﬁio&! qaﬂ%% if RVF'%I%'n to .

which 15 they ar éNBEB otag GFWQhMrtTQQQﬂ@OMbl@hBhGWaMn atonms and -
a het er agtheRRd,! foem'a ﬁa o@ﬁw;rrrsmbmqs eaé@rbehedramsf tr?éinﬁgs gbperazinyl, N

Compounds pr BF2 ”%edo”%)ﬁée%»oa@%@?y?&“ Rl GBI S oot 0
i nter nedi at epethydrbazepinecdWhes Rfeard H@ecbgethéﬂwrthﬁﬁilddﬁi?@éri&ﬁ%rcﬂrﬂd u.S.
Ts N ot ¢ NN g &*%dﬂﬁ?éﬁ% RLBREHSing 4 1o BIBELR ARG BrEE e o esent
i nventi on ar betaraatas, etmngs sulpsoducﬁceare exemplified bdrmperazlrtyhel\li or rruI a
[err] - methyl- piperazinyl, N-phenyl-piperazinyl and morpholinyl. E
The compounds prepared by the process disclosed above are
. - useful as intermediates in the procedures described in :
- 20 PCT/US96/19603 and U.S, 5,151,423 to obtain the desrred compounds _
‘wherein the piperidiny! ring is N-substltuted Using those procedures,
the compounds of the present rnventton are reacted with a substrtuted
prpendme of the formula = '

| ) 25 . wherein L1 is a leaving group serected from the group consrstlng of C! .
and Br, to obtam a compound of the formula




25 V\,herer nLlis a | eavi-ng group sel ected fromthe group consrstl ng of d
and Br to obtain a _corrpound of . the forrrul a [err] o WD 98/ 42676 '

PCT/ US98/

~This corrp%gﬁé | s converted to the correspondr ng p| perr dyl i dp%'lemsw03812 t he
‘ni‘trogen is deprotected, and-the. conpound is reduced to the - piperidyl
form - The piperidinyl nitrogen can then be reacted with a varrety of
“compounds, e.g., an acyl conpound 'such g an ester or.acyl ‘5 ~chloride to
formthe desi red am de. - " By using the internedi-ates prepared by
the process of this invention, the desired tricyclic antihistanines

and ‘FPT i nhi bi tor b a.seyv step -
process rat her chTh'§ om&ﬁﬁﬂ’#s fq%\%ﬁféﬁlftg tﬂ% %03'5%%%3’\% de'@ﬂd?'ﬂ%’ art.
" The present rihedtétcs@gen isodeprotectethaand thensompoundris aeduced tof thgl, R2, R3
and/ or R4, u 0L operative
for preparin %%rr'r%%hﬁ The p'pwhd'”g' ﬁﬂg@%ﬁ}%@%ﬁ%ﬁ ?ﬁﬁé\%& Lt he present
process, .enpl ?ﬁempounds,.%aomlropmmyndﬁmhmaate@tmormymr a 3,

regi osel egt i \be,;ormé)fbjfarﬁgthe des,rédt@mfdgrpound of  fornula 4-in high yield;
wi thout the iodo substit e reacti step (b) produces -
undesi rabl.e mi xtur Uﬁ'ﬂggﬁed@f@f@ed%?s Pfepareaglyn%ﬁévresmeﬁ iSwherein two
- conpounds of ifiventidrg tike desitéd itricyidiie antlhrstammesemWT Hhﬁbxﬁir&ong base to

The car bony! BatipelAEaRE babiifs by & seven® B RuBonsY et fan the | ' ™° 10

br ono- subst i tfteen-gigp ipdocassodistlosed irmtHe ag. rHwcpreseddprovdss dlfowwvseni ne
RIT P Bk TR U o2,

‘pal | adi um cat de ( ¥n reacted with =
the -al cohol , €isRosRchaRASIUEES WEe Aoh Pperalive fprapreparmg somfwungdsr eact i on

W th an am nva:jretth‘if‘thd nNHﬁéF%ver the resegt pam ?gféﬁl &w}ﬁ? at he.

am nes of for are ex I he niline,
pyrrolidine, "ﬁ 51’ g% g@z '

‘éfrpgroﬁ@u 3, is regigss %(-‘ztw.eeproducmg
N- et hyl - pi pdnaconmodﬁdrﬁféburhunw&f Righngelel dwitlisut'thbiiééo substitueRt,ef er red

rerorr ol TS KRR o ER BLe %gﬁtﬁ%ﬁt’%' adiBed s, forom 1
to ‘4 equi val examplacompoyndsivherein/twio compotindgdf falreulas? rédct in the :
palagium caphbadiice 8 oSt bAdLHh Diodiidd bgﬁ@%ﬁnatv&ﬁ&tafrgﬁ\e%newef erabi
1.to 10 nol IR °frﬁ§9 np@'epete{;rarnﬁ tsp thg o:slrh@wk;grm obt® ather.
o In step (a), the bromo-substituted pyrrdrne of formula 1 is reacted
20 with the amine NHRSRS or with the alcohol of formula R100H inthe -
' presence of a palladium cata|yst carbon monoxide (CO) and a base
when reacted with the alcohol the product is then converted to an.
amrde by reaction with an amine of the formula NHRSRS,
As defined above, the amines of formula NHR5RS are exemplmed
25 - by aniline, N-methylaniline, pyrrolrdme piperidine, perhydroazepine,
o ~ 'piperazine, N- -methyl-piperazine, N- -phenyl-piperazine and morpholine. -
-Preferred amines are aniline and N -methylaniline; with amhne being
- most preferred.  The amount of amme (NHR5RS) reacted ranges from 1
to 4 equrvalents and is preferably 1to 1.5 equwalents _
30 - Palladium catalysts are exemplified by Png/lrgand at ratios of
1:0.5 to 1:3, preferably 1:1 to 1:2, at a range of 0.5 to 40 mol%, . |
- .preferably 1 to 10 mol%, and most preferably 110 5 mol%; Pd(PPhg)g4; |
(R11)3P/ Pdp(dba)s; ‘and Pd/C, wherein X is OAc or Cl, ligand refers to
- P(R1)z0ra nitrogen-based ligand such as dipyridyl, 2—ammopyndlne
35. 2-cyanopyridine, 2-dimethylaminopyridine, 1 10-phen_anthrohne, 2-



~ to 48 hours.

(Rlerr])[err]P/ Pd[err](dba)[err]; and Pd/C, wherein X is OAc or-d, |igand

refers to. . P(Rerr])[err] or a nitrogen-based |igand such as
di-pyrT dyl ,wa@-98@2¢epyri di ne, 35 ' 2-cyanopyri di ne, . 2-di net hyl g&a’mgggyﬁjﬂi ne, .

- 1,1 0-phenant hrol i ne, '2- _ - WO 98/ 42676 o '

~ PCT/ US98/ 03812 - ' : ' ' -7- .
met.hoxypyridine or (S)- ( )-nicotine, and wherein Ac is acetyl Rlerr] is

- derr] : to (err] alkyl or aryl, Ppis phenyl, and dba |s

di benzyl i dene acetone. Pref erred catal ysts are _

Pd(OAc)[err]/dipyridyl, ‘Pd(QAc) [err]/P(Rlerr])[err] "and .

PPh[
(PraLerr]) (eribfihpighe, Sy oot ‘i et nd Rodesd gmr e .
(Et[err]N), ttodus pikrhPrandnidh is ghenwlz apdades tsdtbenztheaezaczqmnelec 7 ene :

(DBU), and i rpycgaied caads s%‘r‘@'?’di‘@ Qﬁg&ﬁe OAc W@g@scq err],

Na[err]HPCIer{FJ ang I\E Preferred e K err U and - _
Et 3N, wi'th 1 d dlel 2hg preferred for use with Pd(OAc)[err]/dl pyr|dyl ‘and
éo t Ert 3!\5b|e| ngI preuﬁr{reg;a%eg .ne?dw Bt éﬁ%tqrnm}édt &, rdfquz .
“Sui'table solvents are te r of. ur e 0

(DM F) , -acet GBS SHEhCEY e?'ﬁ 3’2133)‘5 gh!éfyg?mé{’ec%% Tnindhiaza %éqlenf

CH3CN i s pref[5r49}dmﬁec-7r-eaet(DEth)yvahd imorgamionbasewisacte astIGO50n of

Temper at ure. TEACORNERAER: &y NIOHIC ik g%%%‘esa%ora@h%@%%@am v
about 58 With 1,6rDBUkeing preferted fos usaiwith RA(OpAcks/dipyritlyl abdut o
-80[ err] Gypor Etgﬂoéélﬁ?gref(%red"\ﬂo?@séwﬁ gﬁbﬁ@F @P@ reaction'is carried out at .

a pressure of , 40 to ZOOdp , and nost
preferably at 50 teuitahie ﬁglventsh@re tetrahydrefuran (THEhdimsthylfegpentidem 2
hours to 4 dE{WFPFa%feﬁirﬁMle’(GHQGN)Saﬁd)toﬁJ&% or Q%?nbrﬁﬁﬁ'oﬂ%re@f eferably 16

si.on o a2Atothe

ani de of for funaCh ispreferre éééﬁﬁ‘btqukwgﬂ %am%ﬁﬂa% msm ®h the art,
for exanpl e GHgENcandhtpluene is plesered éor tiaction lwithah lalddtmlatiiee or by using

(2s77y, 1B JTPEsELe o for the realibi s 3o Ty td Tod T WRRIGRR, #bQuC; (o) i

reacted w t h 555€ fosdgeaction with 4deminetand rcr@merablydabnutfaﬂ"ﬁrfm réac’nora sol vent

h as THF,
?E’?[e??]@) v&rtrpﬂﬁldlcohol Th@ﬁ'egb.‘ﬁorﬂsh@ém ereo reSé@rtehr}(#Sgg e of THF

di
and t-butyl: rPé? Hi}nFeé' h'é’r"m 'quZQQ.QSl and m9$’e%féfﬁféb ataﬁ%tor@) p§as$h§uch as
li-thi um di . swimemrl raacdm tdrios, frét 2 hbuly tey Bey@rmbferady&r hbhmodz or soium

4% BB Bl ahd ot Wtergply B0 ", L b e ar e Hee o O
, corrpound of for rrul@orﬁ/errsronmmh@ésien of formula 2fotecthet araideoof formuta efis 1. 0 to
5 equival e%ﬁorﬂ?ﬁr@lﬁ&d ?)9|r¥etjnods%| Kﬁé\ﬁﬂtﬁ the art, for example by reacting -
the ester directly with the amine or by usnng the conditions descnbed by
-~ Basha et al in Tetrahedron Letters, (1 977), p. 4171.
25 - 'In step (b), the amide formed in step (a) is reacted with the iodo--
~ substituted compound of formula 3 in a solvent such as THF, t-butyl
. methyl ether (-BuOMe), diethyl ether (Eth) drglyme or a mixture
thereof, preferably a mixture of THF and t-butyl methyl ether, in the
~presence of a strong base such as lithium diisopropylamide _(LDA),_
30 lithium hexamethyldisilylamide or soium amide, preferably LDA. The
~ concentration of the base ranges from 2.0 to 4.0 equivalents, preferably -
2.0t02.2 equivalents. The iodo compound of formula 3 is reacted ina |
concentration range of 1.0to 1.5 equrvalents preferably 1.1 equrvalents.'
~The reaction is carried out in a temperature range of -78°C to -20°C
o 35 preferably -50°C to -30°C. '



The reactlon is carried out in a terrperature range of -78[err]Cto -20C 35_ _
_ preferably 50[err]Cto -30[err]C V\D98/42676 '
- PCT/ US98/ 03812

In step (WP”{‘H@“pr oduct of step (b) is cycli zed by treati® S%WS?W(':?LSI@ to
3.0 equivalents, preferably 1.1 equivalents of a reagent of the fornula-

Rl err] ML, V\/nereln Rerr] is Jerr]-Cferr] alkyl such as iso-propyl; aryI

such as- phenyl, 2,4,6-trimethyl phenyt, 2-nmnethyl phenyl, -
2- met hoxy- phenyl, 2-- 5 nethoxy-5-net WYl phenyl or 2, 5-di-net hoxyphenyl; or .
het er oaryl -such as N—nethyl piperidyl -and L is Br or O. Typical '

- reagents of the fornula I\g are |sopropli:Z nesi um chl ori de,
2:mesi tyl magnesi uff step (C) dhemraductefister (big gie pirgatiag with 1.0 to

gr (r)rfnt ggxyngswéq?gaesnﬁ rﬁreferatélr){bf @reqiﬁéagﬁ%bp%éaéemmta%ﬁmlmgﬁeé' um
N et hyl - pi B MHH r’f{Rﬁf@‘ﬂ 'g &5 ﬂﬂ%?rﬂ!@h ag 'ﬁ'ﬁ%?ﬁe@rﬂe%{j@rﬂs of fornula
- gi[ er {]hNQL l SpnenyMﬂet,enﬁnmrxylphanyle -methyienmny,- @hﬁe’mb%@h@n yl,2- ‘R
met ho Si Lom erein none of R .
 Rerr] Rﬁrrﬁye’t% E]m§fﬂ¥ 9&3’?? EridBP‘BWS"VP'ﬁ%‘Dﬁ °f$heé9£qw'a=‘rlf 8F eagent
~can also be meetl'}yl-rplpewrbﬁandmlasoagl déypicatiresgents of the forefuda red -
- Rerr]Li rea lithium: o
g[nd p]henyl i Fﬁmﬁiﬁ Qfséa ?’Zﬁ Qg”téﬁu nc‘ﬁ%t é%%waﬁ%ﬁd O, THF -and
t ol uene, withr eba-tﬂgylﬂnegeeslem mldee@p@e aNyephemdmagnesiune
reaction i's pAffide 2Rtk anen RSSiuRNBrdiRie, BISERY abl y - 25
to -15[err]C. e |za rotecting-Step is_necessary
when ond &bf ﬁ%‘i’?’fypheﬂyl-ﬂﬁgrﬁ@mfﬁ 9&?‘6@@? '8\98?3(3&% Ymagresimbe added
eltherta{) lterbﬂimﬂde(aqpreferredqeagémﬁasfdfsfrmnllal( R);Mgﬂ xsmﬁeowt hﬁdrewﬁ Heogmil a 2 or 4
is suita ods, we nown i g, art, using
brotect i ng cETREOEReRn g 2iPEhoRy S BmapRerlet Bromiel oreacti ng with
CH[ er r] I ‘andcembaunds witerein rdxe-af R2BT, RE A3 andtm ate bNJmmthblaH CaH2 or '

NaCH with a *aesuaﬁ@aééagw ta@?gw%aau whe%nfns ?&@4 déﬁH g wi th a

phase transfer cata I$ er ca ASTS i ncl ude -
derr] ti®  Brefprredrid ldrryaaerktwararﬁ-neee—aam%tetxbntyélahlum methy lithium

tetrabutyl anamd iphenplitHiuge. s&ieéme%l\bérﬁmnamm BDUMédEthI THF and :
-tetraoctyl a ni um ﬁsﬁi@:e benz r| eth'%/ %{“ m chl ori de -
trial kyl sul f ‘é%"e Tolit 'él%'”gzﬂ" % \"? ra@&?ef%g?ﬁent ration
ranges from fedctioR ieqPB\CitensC, mﬁrﬁbl}bﬂ)y@ UG aurid/most befefilily PPBSE
transfer cat‘%l)(]ﬁgcconcentratlon ranges from1l.0 to 50 nol % prefer ably

10 nol. % CH err ¢oncentration ranges from1.0 to 5 equivalents, .
pr ef er alaoy .5 quefmeaychzat&m, egpbtectig\siep és hecessary wdtenyone lof)ER5st ep

or R6 is hydrogen. A protecting group can be added either after step (a) -
“or after step (b). A compound of formula 2 or 4 is suitably protected by
methods well known in the art, usmg protecting groups well known in '
_the art, for example by reacting with CH3I'and a base such as NaNHp, -
.25 'LDA, butyl lithium, NaH, CaHz or NaOH with a phase transfer cataylst
S preferably NaH or NaOH with a phase transfer cataylst Suitable phase
- transfer catalysts include C1 to Cg tertiary alkyl amine salts such as
tetrabutylammonium bromide, tetrabutylammonium chloride or
, " tetraoctylammonium bromide, benzyltriethylammonium chloride,
30 trialkylsulfates, phosphorus salts and crown ethers. Base concentration
.~ ranges from 1 to 3 equivalerits, preferably 1.5 equivalents and phase
~ transfer catalyst concentration ranges from 1.0 to 50 mol%, preferably
10 mol%. CHgl concentration ranges from 1.0t0 5 equivalents, _
: - preferably 1.5 equivalents. Suitable solvents for the methylation step _
35 are THF, DMF, N,N-dimethyl-acetamide and dirnethylsmfoxide (DMSO),



35 are -THF, DWF, N, N-di net hyI acet am. de and di net hyI sul f oxi de (DIVBO)

WD 98/ 42676 . PCT/ US98/ 03812

- 9- : DMVF bei ng preferred The tenperature rang

reaction %OP%%% -20[err]C to 20[err]C, preferably -10[er?f%msg§/5§n.

I'n the process for preparing the intermediate of formula 5, step (i) .
conpri ses bromi nating an am no, hal o-substituted benzoic acid of. 5 _
formula 6 to obtain the correspondi ng 3-Jrono-substituted benzoic acid - -
of fornmula 7 by treating the conpound of formula 6 with 1.0 to-2.0

equi val ents, preferably 1.5 equival ent .of brom ne and an aci d such as

ey B i R TR e P PR B L o o

to. 40[ err] C, -20°C o @0&Capraferebly el®P@.err]C. I n step'(ii) the

b ted b

O e e, Ppnzct dn 6 Rrilesk b dbar e thtp of forh e b8
NaNO err]; i GOHIPreESProminating Al amnpelralpaqb@rltqted tignzoid &ddeofr ] H or

CF[- err]CGerrdﬁhurarseioabB@uymi ebrrbs‘i%ﬁd; 35%6lgﬁrﬁa¥r{ﬁpre & é.ﬁSU' tant

or. te r abut lum |

pr oduct 15 h Kl rﬂ?
wat er .. The rmyla YatrEBW?ﬁé er‘?a?'in HUF‘ é%""ﬁ"r"@rﬁ ‘;‘L"tb 1t6'lq2(13 equi val ent s,
preferably 2eaumall!entaj ptdférabﬁmi Sté@.uval@nd@f SPAARR 45 aPNadidgRp 4 om 2 to -

Lomeratur o o0t S URORE Y raaOart EMatior] S5 RineSliah Prstombty 5 10

5C. 20 - HOAc.sTbp reaciion istdearietiout at briemperatdee b£026i40°gci d of formul a
8-is ' 40 rﬁpg*é%ﬁlgqottlaezda@respondl ng al cohol by nethods wel | known in

the art. bl'e reduci ng agents include, but are not limted to,

BH err] THF and In stegg(nmnpenmwmaled]berme[@acr]:!(cmﬂpenuh)'(srddihétBNS) and

B( OCH RidrRp A 560
_Nc(aBH[ [e(rer]r}?Al[%ilbﬂ)i:?a 6L}?§‘H[err ﬁ?!dcf[bgr Q;(;t' 'ﬁ&éﬁ% Ri\{sé'are 25
" BHerr]-THF B B Y(N i AN 8HAGUSH 2§ NHBH[err] in

‘conbi nati on @Hsmwgmlpr@ferhblyﬁﬁgsm?aﬁﬂnhén tﬁé&ﬁn@%é@ééu!?ént o8lict

{he_condant r R4S bt & Bty EeRonfE icdide hraterabiykle i weterent tié“s "

pref erably 1oitite cohceqtratiah eanges from 1 Enfwed & equivalentse preferalilg 2.2act i on 30

is fromO to e e in step (iv)
of the pr ocegélg?g{err%)gr:eapﬁﬁ% l'bpﬁieycc;r?ce&{? ag%t%%?ﬁémm 2to h%r oxysubsti t ut ed
conpound is edwvalents prefara Y(fo?Or zmmcalagtsm‘ﬂmreactnon tespieraturet ed

conmpound b Fegth 90 ofyr - SOBr 2, PPh3
an(rjrpBrZ o)r/ ’g ref\e\otg4$ %P% b”éwgés%ﬁﬁgé O?L!frfb 95(;‘35 PPh3 and Br2
T anges ?Pom 1.0 t éﬁuﬁr\?a‘?'ﬂﬂﬁosbr%?‘é‘f'@%BWz%élw of formula 8 is

- reduced to the corresponding alcohol by methods well known in the art.
Suitable reducrng agents rnclude ‘but are not limited to, BH3-THF and
B(OCH3)3, BH3+(CH3)2S (BMS) and. B(OCH3)3, NaBH4/SOCI,,
KBH4/SOCly; NaBH4/AICl3 and NaBH4/T iCly. Preferred reagents are

- 25  BH3z*THF or BMS in combrnatlon with B(OCH3)3 orNaBH4 i in .

| comblnatron with SOCl. As an example the concentration of BMS
ranges from 1.0 to 4.0 equrvalents preferaby 2.510 3.0 equrvalents and
the concentration of B(OCHg)3 ranges from 51020 equrvalents .
preferably 10 to 16 equivalents. The temperature range for the reacﬁon S

30 is from 0 to 30°C, preferably 15 to 25°C. . -
In step (iv) of the process for | prepanng the mtermedrate the _

' hydroxysubstltuted compound is converted to the corresponding bromo-
substituted compound by treatment with a bromrnatrng reagent such as

: SOBrz, PPhg and Bry, or BraP, preferably PPhs and Bra. The amount of |
35 PPhg and Br, ranges from 1.0 to 2.0 equivalents, preferably being 1.1 to
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equi val ents. Suitable solvents are THF, CH err]CN,. EtCN and%%@ﬂ(isgz[ err]

with CH[erW?&%%%?ng preferred. The t enper at ur e range for- thé 'reaction is
"0 to 20[err]C, preferably 3 to 8[err]C _ In the process for .
~ preparing the internmediate of fornmula 5A, the 5 benzoic acid of fornula
7A is iodinated to obtain a conpound of  fornul a 8A, reduced to the
- al cohol of formula 9A, and brom nated i the sane manner as that.
described for the preparatiOn of the corrp'ound of fornmula 5.

"Starting material s, of. for rr'L| are
10 knoem in hheaiva Igrptscgp P@;%F%_’{RE kﬁgﬁbwﬁné |qr|‘£§"§k;2h]e art.
St ?rtl n? mat e/mtr?m-rgﬁNwrrngmf@rred eﬂgeowmparratudre l;arn(qe ;ﬁu;lntgtm?aetx?hes Zt arting
mat eri a |s e prepare met hods di scl ose

her.ei'n. (Ht Qé%lﬁf*?%%"ﬁ%é@pem 1I‘O| cpexarrpl gs of the procedures in 3
the various 15 stlafbeqirotdss for preparing thehintermediateidffofroulasAethei ng
_COITpOUI’ldS%CI ab[enzouf ati ?“Hf%rmﬁ‘lﬂdﬁ-(%rf&i'i éd%%?éiﬁfe &&ﬂéﬁuﬁﬁ df'f&?nffll% the art — =

w1 appr bMproe res wt
_ process of t @A reduesd tothe alcohebef fleemula9. ténﬁrbéwr@téﬁﬂféih%gmnds of

.fzgr mula | angniRhérhé that degcnbed for the é)reparatron of the compound 6f epar at |00n 1

B . formdlaS.sol ution of 200 g (1. 05 rml) of -2-ami no- 5- chl orobenzoi ¢ ..
gr(‘: ! gr [er 0 4h§aﬁr§gﬁg€ﬁ§ bgf%£1waﬁﬁémwﬁbwmméh‘gu(eﬁcﬁgdm)l )
Ol omt V150, owgfh tle'dntGF ot Pesily S Prahal ] oA skba e Mg aploonno

~ conbi ned ext rStattinggmaterials ofv&s'rmrlaﬁr are krecvem jn the axd oovwhemmflsiamhg

~ concentrat ed. ;{e?lag%gﬁormula 5%@3};1%%{"’@5%%&@ Vihbth CIPQZSQ filtered

and dried to gl Ve m no- rom)- - oro en20| c.acid -

as white sol ihereip. -
: Following are specmc examples of the procedures in the vanous

15 * steps of the process of this rnventton for preparing compounds of
- formula | and formula 3; _although those skilled in the art will appreciate
that similar procedures within the sbope of the process of this invention
~can be used to prepare other compounds of formula i and formula 3.

E_r_ep_.a_ce_tt_o_rl_l

Step (i): B : Y S
| 5 - . o -
- Cl BrHOAc =~ HO cl
O - ¢ O
' B HaN .
- HaN B I i |
To a so!utlon of 200 g (1 05 mol) of 2-ammo-5-ch!orobenzonc acrd_ )
o in34L of HOAc at 15°C was added dropwise 184 g (1.15 mol) of Brp.
‘25 The mixture was stirred at 15°C for 4 hrs, quenched slowlyinto8 L of
 water, and extracted with 2 X2L of t-BuOMe The combined extract was
washed with water, dried over MgSO4 and_conce_ntrated The crude -
. product was treated with hot hexane, filtered and dried to give 210g
- (80%) Of'2-amino-3-bromo-5-chIorpbenzoic_acid as white solid. Mp.
30 225-228°C. TH NMR (DMSO-dg): 8 7.70 (d, J = 2.6 Hz, 1 H), 7.69 (d, J =




30 225- 228[err]C [err]H NIVR(DIVBOd[err]) [err] 7.70 (d J.:_'2.6 Hz, 1
H, '7.69 (d, J = . . V\098/42676 '

-~ PCT/ US98/ '

1 2.6 Hz, gﬁ?%‘gﬁé‘ bs, 2 H. [err]C N\R (DVBO-d[ err]): [err]"‘?é’@sisé‘mﬁ? 06,
- 136.25,130. 19, 118.22,112.35,110.34. |IR. 3480 (n), 3350 (m, 2920 -

(s), 1670 (s) cnferr]. Analysis calcd. for (Jerr]Herr]BrCINJerr]: C,

©33.53, H, 2.00," N, 5.59; Found: C 33.63, H 2.12, ‘N, 5.70. 5 Step
(ii): [err] o To 40 g 8159 mol ) of t he product of step
(i) in 160 nL of conc. H[err]Sqerr] at O[err]C 24.1 g (350 mol) of

NaNJ err]2 was_added sl ow was mechanically sti rred at

"t hat t enper at%s® £z drHB q#&g%trﬁjHi-OwGM&@MSQ‘ﬁe)i q 168.46wi1 .8, r ong

agi tati on. Thaess3d g, sl.obl #12085110.34. r@ﬁ%ﬂ@o@@é;ﬂhﬂ 35800 (954

-mmol ) of - Kl er apd, extracfe

combi ned ext r(g)c%akg %edAWPB’ﬁ' f@F%HsB’C'NOﬂrQeas‘éﬁeH 821 and |
concent rat edN'B)59;h]eomm$~|®|l33 B85H; gdgdl\h@cmle and the precipitate was .
-'frltered % .to give 50.4 g (87% of 2-lodo- 15
3brorr05 hl zoic acid as V\/mte solrd Mp. 174-176C. 1H NV\R
'(DIVISOd[err]) [err]? o8’ (d, J. = 2.4 Hz, 1 H), 7.60(d,. J' =2.4 H, 1H

[err]C NVR (DVBO- d[ e .C’16r8ar®@ hasR3, 134 13608, 132.53,
20+s-_)72—,-}1f-?2§f%35) "1@65

AYPe
126.91, 99.88. IR 31%%3 @ cnferr].

Step (iii): [err] HoN - . To.a 2 L flas a mechani cal

stirrer, a thernoneter, and an - addition funnel, gt r.t. were added
sequentially 50 1(138 mol ~ product of s é (ii), 500 niL of
THF, 229 niL (2.01 Tof9 9dil5e. mm')(QﬁIDEM?@yqt@frsr@ (i) in 16%@!. obsome. (386. 4

ol ) of 2. 0HJSR at om@zﬁﬁgr(hb'beﬁﬁi omeeN as ABdBH IO, 2Phe Was stirred
cat r.t. for 18’#5 ;w:a%uenc @g&w n’ﬂ @]lrmagﬁﬁ% :
concent rat ed™ §§'3F iQr RBE with
brine, dt@ed quenchad 8@, 1- hnce withcstrangpagitation. gThe résulting $8%6tiorf wasi odo-
' ' - added slowly into 158 g (954 mmol) of Kl in 2L ice water and extracted '
~ with 2 X'1 L of EtOAc. The combined extract was washed with NaHSO3,
dried over MgS0O4 and concentrated To the residue was added hexane
- . and the precipitate was filtered and dried to give 50.4 g (87%) of 2-lodo-
15 3 -bromo-5-chlorobenzoic acrd as whlte solid. Mp. 174-176°C. 1H NMR
o (DMSOds) 8798 (d, J=24Hz, 1H),7.60(d, J=24Hz, 1H).
~ 13CNMR (DMSO-dG) 5 168.08, 144 23, 134.13, 133.08, 132. 53,
- 126.91, 99.88. 1R: 3150 (m) 2920 (s) 1720 (s), 1650 (m) cm1.

- Step (iii): | . . - "
cl 'B(oMe)'alarvrs' NN
To a 2. flask with a mechanical stirrer, a therm'ometer and an
addition funnel, at r.t. were added sequentially 50 g (1 38 mmol) of the
__product of step (ii), 500 mL of THF, 229 mL (2.01 mol) of 2.0 M (CH30)3B
.~ and 183 mL (386.4 mmol) of 2.0 M BHz*(CH3)2S. The reaction mixture
25  was stirred at r.t. for 18 hrs, quenched with 500 mL of CHzOH and
- -concentrated. - The residue was dissolved with 1 L EtOAc, washed with
. brine, .dried over MgSQy4, and concentrated togive 47 g (98%) of 2-|odo- :
3 bromo-s-ch!orobenzyl a'lcohcl as a white solid. :

20

g



3- br.ono- 5- chl or obenzyl al cohol as a white solid. =~ WO 98/ 42676
PCT/ US98/ 03812 - -12- :

Al ternati aci d was reduced fol | ow. ng a t wo- step, ope-

procedur e\w ?"F"é%‘%t he acid was converted to its correspondi hgF @3?%103812

" chloride and then treated with- NaBH4. Mp. 99-101[err] C  [err]H NWR s
(chdferr]): ' 8 7.55 (d, J =2.4H, 1 H, 7.39 (d, J =2.4H, 1H,
4.61 (s, 2 H, 2.48 5 (bs, 1 H. [eryk CNI\/R(CDCI[err]) 8 146. 70, L
'134.93, 130.84, 130.48, 125.74, I 0.45, 69.99. I'R 3200 (s), 2920
(s) cnferr]. Anal. calcd. for C[err]H[err]CI Brl G - C, 24. 03 H, 2.00;

- F d: C 24.35, a 500 nL
| f?gg k with a mcha%l%t%géagﬁlyrwgra%{s\'%ose %‘%’%MP@J"HW&G%WO-&GP. gnq-p@t(37 o
mmol ) of PPhaprocedurer. st the anitl wag coaverted ity xtefcoareapoﬁam acid - reaction =

g)égﬁgf was %—lld&ﬂ‘@'aﬁ&tﬁé@éﬁb Jﬁth%ﬁm@p ]%d 34§? mﬁfﬁbélg)e

f
react: on0 Szﬁﬁél e b 789 Hirb=2.4 Hz, Adi) 416 (S‘,é’rH)]. 248 and 15
“concent rabed.(b§he H) e§BMMﬂaecem§®tﬂa YO! 182 o¥, 480.saL é@b’@ 2|125 74,

Drocmnon, do. A0 T, SLOES 15 o0 By 284S o)t cuhnid oot |

QZQ)#)&mﬂemﬂ; caford for OrHzCIBr

passed t hrouddy 24.080Hp2.09; FoandsC, 20@5¢hnoerg.rated to give 11.3 9 (96%

of 2-iodo- 3- lgtggﬂ chI orobenzyl br omi de-as a white solid. 20 _
--Alternatlvely, al cohol was converted either to the, broni de-_. . using
SOBr2 in 90% yield, lc\i-/ky 'rres@fdﬁ‘ﬂhmg chloride using) SoC [err] ..

Mp.. 75-77C. [err]H NVR ( CH 'rr])—[;-e-r—r—]——?—&l(ﬁ',’ J Hz, 1 H, 7.36

(d,J 2.4 Hz, 1 H, 4. 6@ 2 H. [err] CNWR (CDG ): [err] 143.94,

. 134. 66, ©'131. 98, 131. 583128, 15, 104.71, 39.52. IR azo (s), 1540 (m
cml. 25 . .- . Prep aratic
Terr] %10 ~ Toa5pg QLi@ékmﬁ%ﬁmﬁmﬂ%rf@naﬁ §2@ were added 06 mml )
of 2,5- 9.7 gl(BBmM3i)naftP B M00thD CHECKEariH 6@ @7 M) ofBra. The

( PPh[ err]) [ ersd & thiktide waS sitred at 5°C for 1 hr, and 10 g (28.7 mmol) of the

alcohol of step fiii) in 100 mL of CHscN was added dropwise. The
. redction mixture was allowed to warm to r.t., agitated for 1 hr, and
15 ~concentrated: The resrdue was extracted with 2 X 400 mL CH20I2, -
' ‘washed with brihe, dried over MgSO4 and concentrated. The
'phosphoxrde was filtered after addition of hexane The filtrate was
‘passed through a pad of silca gel and concentrated to give 11.3 g (96%) |
. of 2- |odo-3 bromo-5- chlorobenzylbrom:de as a whrte solid.-
20 .- Alternatively, the alcohol was converted either to the bromide
~ using SOBrz in. 90% yield, or to the corresponding chloride using o
SOCla. Mp. 75-77°C. 1H NMR (CDCI3) 8754 (d, J = 24Hz 1H), 736
-(d J =2.4 Hz, 1 H), 4.60 (s, 2 H). 13C NMR (CDCls) 3 143 94, 134. 66,
- 13 98 131 .58, 128.15, 104.71, 39. 52 1R: 2920 (s) 1540 (m) em1.
. 25 S : . -
Preparatlon 2

R CHs
1
. TN N0

. . OCHs |
Toa 400 mL autoclave was charged 169 (6 06 mmol) of 2,5-
dibromo-3-methylpyridine, 0.45 g (0.64 mmol) of (PPh3)2PdClo, 30 mL
30 - of toluene/CH3CN (1:1), 0.33 mL (95 mmol) of EtzN and 4 eq. of



30 of tol uene/ CH3CN (1: 1) 0.33 nt (95 Mol ) of Et3N and 4 eq.
VO 98/ 42676 .

PCT/ ©JS98/ : CH[ err] OH. The aut ocI Al ed,
evacuat edg&f%‘gﬁed vvrth ni trogen . .. three t.?éfr angl"% rged
wi th -carbon nonoxi de to 80 psi: The. autocl ave : " was heat ed.
“to 80[err]C-for 16 ‘hrs, cooled to r.t. and the excess carbon' o .
T.monoxi de was evacuated under vacuum Thegconversi on was about- : 5
55% as determ ned by NVR The contents 01”" t he autocl ave were ' '

~transferred into a flask for concentration. The residue was then purlfled

on a silica ester as a
white solid. %’ 69‘ uF%% g&%ﬁ%}p@% %er%%@ (d,' J =
1.9 Hz, 1 H xhree times and charged withecgréonJnenaxidete 801psi, 'Ehegau(cm,laﬁ-i) 2.58

(s, 39 oL S BEGLGHECEES fo Yo 8] £d01d o r indhe ddtedtbartfn 17 .142 20,

Preparation ghonoxide was evacuated under vacuum. The conversiqn was about
“To a 4 L mut egheye dﬁéﬁmﬁea nwmiemhe%drNefﬁéfmhé Sﬁ&:dmu Qv er 3

(32 27" tahsterted nfp B fask faF popeenptaton, Therbsduacs e itea®0d))
of aniline, @hda gffica gel column eluting wrtﬁthé%r@ BAc & ngBUhe'B&eraﬁé Qcl ave was - -
o oW borB S 61:62°0. 1H NMR (CDEIYs Bigd 09 1R IR0 WD
‘&to 65[err] C #of8 édJelFF 129 Hzy $H)i 3.96 for 3158 (s, 3H).. 13C NMR (CD@Ig): 6i ng as
$necessaryg afgs té?nmc?ogj‘ efhd 977 142. 26“?#@%%35%@“52? r1oggg(r§ ¢ hen

paut ocl ave was vanted ihder Vacuuteant o
Etransferred B WiHomt. ask with the aid of water and Et OAc. The mixture
?vvas concentrated.and filtered throlyeparation 8f celite. The filtrate was
"extracted with -2 X 1L of toluene. BR Haed extract was ‘washed
25 with br| ne, flltered and concentr it edl The residue was recrystal Ilzed
—from hot i-PrOH and t “t pitate was .filtered, washed
‘with ML., and dried - at pferr]Cto give 220 g (76% of

- the am de as white soli d. SR 3 :

o . Toa4L autoclave were added sequentially 250 g (949 mmol) of
' 15  2,5-dibromo-3-methylpyridine, 6.7 g (30 mmol) of Pd(OAc),, 5.0 g ( 32
~ mmol) of dipyridyl, 10 L of toluene, 127 mL (1.1 mol) of aniline, and 277
mL (2.0 mol)'bf DBU. The autccl_a\_)e'was sealed, evacuated, purged
 with nitrogen, and charged with carbon monoxide to 80 psi. The
- reaction mixture was heated to 65°C for about 2 days with periodical
20  refilling as necessary, énd'then co’oléd to r.t. The contents of the
" autoclave was vented under vacuum and flushed with nitrogen, then
transferred to a 10 L flask with the aid of water and EtOAc. T he mixture
was concentrated and filtered through a pad of celite. ‘The filtrate was
extracted with 2 X 1 L of toluene. The combined extract was washed
25  with brine, filtered and concentrated The residue was recrystallized from
~ hot i-PrOH and the precrprtate was filtered, washed with M.L., and dned
at 50°C to glve 220 g (76%) of the amide as whrte solid.

b

30
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ol )

Preparat|0n4 Step(l) [err] 5 To_75 . é
of 2-am noY8IMMIIP obenzoi ¢ aci d (90% in 300 nL of - coﬁET ohii38z

Herr]Sqerr] at O[err]C was added slowy. 60 g (870 nmol) of :

NaNQ err]. The nmixture was- mechani.cal ly stirred at that tenperature for 5 -
‘hrs and at rt for 12 hrs, then quenched1|4nto 2 L |ce Wi th strong agitation.
~The resulting solution was added slow y ‘ifito 393 g (2.37 mol) ‘of K in 2L
10 "ice water and extracted with 2 X 1 L of Bt OAc. 'The conbi ned extract
was washed with NaHSO err],  dried Qéer & SO4, concentrated and dried .
to give 124 g (>100% .of 2-iodo-5-ch c acid as white solid. [err]H"

NMVR (DVBO-d[err]): [efr]7.91 (d,J @S F'H, 7.66 (d, J = 2.6 Hz, 1
H, 7.26 (dd, J = 8.5, 2.6, 1 mStep (riy: [_er_r]__ _

Toa'2 L flask with a mechanical stirrér>a thernoneter, and an
‘addi tion funngje r.t. were added sequentially 124 g (0.4 nol) of the
- product of Step (I%, 700 nb of THF, 500 g (4.85 ngl ). of - (CH[err]O)[err]B

~and 20" 560 nL (1.12 nol) Oé{IBH[err]NEZS Thie reacg on m xture was
stirred at r.t. fU|01 ~,. quenched wi HO CH err] OH and
concent r at ed. . The resj was drssotved with Et OAc, washed with
bri.ne, dri ed over WB§O4 and concentrated td give 121 g (>100% of
(Z-C::jcc):ldf) > ]5 X Ch'|7'@|76bgil(39'4 ntholp bd R-@pindbiohisrebezoibaidid G‘%g -
' err
6.93 (dd, J 36 éh' Bp%m{cl %%G‘hggg ‘?é’"aﬁiﬁ’ded FP°W'3SP§;9 %‘%q nmel P?]

| NaN02 The mixture was mechamcally stirred at that temperature for 5
hrs and at rt for 12 hrs, then quenched into 2 L ice with strong agltatlon
The resulting solution was added slowly into 393 g (2.37 mol) of Ki in2 L
10 ice water and extracted with2 X 1L of EtOAc. The combmed extract .
: - was washed with NaHSO3, dried over MgSO4, concentrated and dried
- to give 124 g (>100%) of 2—:odo-5-chloroben20|c acid as white solid. 1H
- NMR (DMSO-ds): 8791 (d, .J 85Hz 1H) 766(d J= 26Hz 1H) 7.26
, - (dd,J= 85261H) T
15 Step (ii): o - “ -
: o] e . '
HOJUCI _ |-|.oGI |
To a 2 L flask with a mechanical stirrer, a thermometer, and an
addition funnel at r.t. were added sequentlally 124 g (0. 4 mol) of the .
product of Step (i), 700 mL of THF 500 g (4.85 moI) of (CH30)3B and
20 560 mL (1 12 mol) of 2.0 M BH3-Me28 The reaction mlxture was stirred
~atrt. for 18 hrs,, quenched W|th 500 mL of CH30H and concentrated
- __The residue was dissolved with 1 L EtOAc washed with brine, dried:
over MgSQy4, and concentrated to gtve 121 g (>100%) of 2—lodo-5-

- chlorobenzyl alcohol as white solid. 'H NMR (CDCly): 3 7.64 (d, J = 8.3
25 Hz, 1H),7.41 (d, J =25 Hz, 1H), 6.93 (dd, J =83, 25, 1H), 457 (s, 2H)

-Step (m) o o S . .
| HO o BN




WO 98/ 42676
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"Te.a 500 1 ofdsAses W|th a machamcal stlrrer at 5[err]Cwere '8,3812."14.-0.__
g (0.53 mol'y of ‘PPh[err], 100 nl CH3CN, and 85 g (0.53 rof) pgosiz =

The reaction

mol ) of .the al cohol of Step (ii) was added portlonvm se. Thé reaction

m xt ur e ‘'was
The residue
brine, '
'flltered

pad of silic
2-i 0do-5-c¢hl
: (CDCI[err])
.|_|),
AIternatlvm
SCBr[err]5|n
SCC [err] -

“Br

(Phlerr]P)[e
-ani li ne, and

m xture was stirred at 5[err]C-for 1 hr, and 121 g (a-bdut 0.4

5

allowed to warmto r.t., agifsated for 1 hr, and concentrated.

was extracted with 2 X 400 n1_ CH[err]O[err] washed with

dried over MySO4, and concentrated. The phosphOX| de was

a concen

af 196 866 il Wi 2fonARtal LitePLPsHEWaaSssbd " ovoh 2

ot gr{@yFhmehi ofRks, mm@L@HsﬁNdaodtﬂ&m (05% ipoBIaf)Bro; H NVR

’hj‘é ?éa&to‘?ﬁn{ﬂure]was &i eb*zat FC"%«’ 17hr3§nd 121 g{(8bock §.42- °

0 rinalbobiesmlsahLe! Siom) wes 2 debookionwise.s Toei action
B WhS allBivetTo W &5 F.ESBGREEETOEN Y ANE cBRbBRtrated.

Hz, 1

using -

gl'he residue was extractegyith %’ﬁ.“%t’%‘c awlae}“’éséﬁ%’l’i% BHDential Iy
250 g (949 rrrdﬁéd ofre2MgSD&- ﬂ&cmmrﬁratedh?hephodphexnd&lwss filerggmol ) of

"l A b néxands; The figratel 58 biabsed Mol nad W slicky,

“evacuat ed, pLgegland/\bomcentrategéq gavej2dbd0g§edhlorobemwmomdbcas whitexi de to 80 -
psi. Theweacgduar(asbm 95% Yigm).NeRUdH Dok £ (d 91 815 ﬁQOvH),,% ggys with

peri odi cal
-of the autoc

~transferred to a Wltém%h@él? e Bicbhs! wa@ c@hvéﬁé&reltherto e bFdr

m xtue was ¢
filtrate was &%

15

as neces

heé contents

I(Qvé glﬂénﬂé)d G&dei Ve 825 HZ 1|"|),Lr§,l4-éc(sm2Hh nitrogen and -

The

tere Ite. The
Wity SOkt wa&ﬁ%zwe}édaott% hq;?@ﬁesw?@neaws%asmg |

SOCl». o
- Example 1 _ _ -
- Step 1: | | | ER
R | S - B ~_CHs
‘Br_s~_-CHs - CO/PhNH/Pd cat. T :
rnrT B X o
N Br. - NH .

.]20'

Toad4l autoclave were added sequentlally 250 g (949 mmol) of
2,5- dlbromo-S-methylpyndlne 21 g (30 mmol) of (PhaP)deCiz, 2L of

CH3CN, 100 mL (1.1 mol) of aniline, and 154 mL (1.5 mol) of EtsN. The
‘autoclave was sealed, evacuated, purged with nitrogen' and c'harged

with carbon monoxide to 80 psi. The reaction mixture was heated to.

* 60°C for about 3 days with penodlcal refilling as necessary, and then

25

cooled to r.t. The contents of the autoclave was vented under vacuum,

~ flushed with nitrogen and transferred to a 10 L flask with the aid of water

and EtOAc. ‘The mixtue wa.'s cdnce_ntrated and filtered through a pad of B

celite. The filtrate was extracted with 2 X 1 L of EtOAc. The comibined

~ extract was washed with brine, dried over MgSOy, filtered and -



extract was. washed wrth bri ne drred over NgSO4 filtered and - V\D '

98/ 42676 - . PCT/ US98/ 03812 -
- 16- S ntrated The . resrdue was recrystallrzed f i - ProH
and the W°9§_’8£6§§| pitate was frItered ~washed with nother H}%%ﬁ 8% i ed
‘at 50[err]Cto. give 162 g (59% of the anide as white solid. The .
solution yield was . deternmned to be 71% M. 103-104[err]C. [err]H
NVR.(CDCl [err]): [err] 10.00 (bs; 5 1 5 8.49 (d, J =2.1 Hz, 1H), 7.79
.(d, J =2.1 H, 1 H, 7.72 (d, J = 7.5 &> = 2H), 7.37 (dd,. J= 7.5, 7.4
2H, 7.13 (t, J = 7.4 H, 1 H), 2.79 (s, - 13C NMVR

'CDCI 62 79,.146. 34, 145, 2 37,72,
(128 9Eser1r2]4) 1&&’%"‘%@%‘*‘{ Jhg resiiyjeqias F??'i’%‘éﬁt?efﬁﬁ ?'%Z(J? andthe 1700
(m-cnferr]. ﬁteermiattahrvasrﬁtqredswasbéutdeanihsfrrlidt[oelan]dEndﬁaf 5@’0% 53. 60,

| ELgrri-| S8 aiveglﬁ‘ézg (ég% $f%e gﬁ]@%agld‘"b?e %&%Nﬂ'g '8|‘d Yvaﬁr[er:r] NH
in 5 ni t-Bucketemined to be 7d%er Mpc1Aas104t6ed' 2 NMRLGDC )0(6]0 (bss M

BuLi h f t of
el el g b b
dropwi se the 2_@0\ Z7 (ddod= 7 4 Hz, 2 413 (tnd =plé iz 1s0).2 9ifs\@bl)added |

- dropwi se at -wm\lmchnetsp 836879, 1463W92pf14:§129pt9¢mt 18f 7 eparation

"ot ARt T8 Y58, SR, Bl LT C

filtered, was‘tmﬂ @} bmbt.i Eternentahanalysis; calcd foralbHifBrNL 00 OJi5a6d, 47 9

(69% of e r yi,i sanpl e was purrfred on a
srlrcag ol‘tﬁqb &bg 38'3%‘5'?2'%]55“5?&%&?1 (CDCI[err]) [err] i
10.02 (s, 1HﬁteB%4(d J = 2.1 H, H)-778(d 'J. = 2.1 Hz, 1H,
7.72 (d, J 8.4 Hap : : AdC

8.4 Hz, 2H); 7.29 (d,[
(m2H) 328318(-N . _
147.14, 145.20, 142.84, 140. 166, 137. 8¢2; 135. 04, 131. ' .

129. 10, 128.14, 124.44, 123743, 119.83F, 105.42, 44, 21\‘%“33 7. IR 2920

(s), 1680(r’r) cnerr]. H Carl‘c'-d-‘f-vr—et-er-r'}H[err err]ClIN[err]O
620. 8265 .
' To a solutton of 0.98 mL (7 mmol) of i- PrgNH in 5 mL t-BuOMe at
-40°C was added 2.8 mL (7 mmol) of 2. 5 M n-BuLiin hexanes. To a
15 “mixture of 1 g (3.44 mmol) of the product of Step 1in 4 mL of THF and
- 1omL of t-BuOMe at -50°C was added dropwise the LDA solution. The o
resulting purple solution was added dropwrse at-40°Cinto 1.4 g (3 61
“mmol) of the product of Preparatron 1in 10 mL of - BuOMe.- The mixture
| ‘was allowed to warm to 0°C and was quenched with a solution of
20  NH4Cl. The precipitate was filtered, washed with brine and hexanes,
- and dried to give 1.47 g (69%) of the _desired product. - An analytical
sample was purified on a silica gel c_olum_n'. Mp. 186-187°C. 1H NMR
(CDCl3): §10.02 (s, 1H), 8.54 (d, J = 2.1Hz, 1H),7.78 (d, J=2.1 Hz,
. 1H),7.72 (d, J = 8.4 Hz, 2H), 749'(d J=24Hz, 1H), 7.39 (dd, J =7 .4, |
25 8.4 Hz 2H),7.29 (d, J=2.4 Hz, 1H) 714(t J=7.4 Hz, 1H),344-340'
~ (m, 2H), 3.28-3.18 (m, 2H). 13C NMR (CDCI3) 5 162. 40, 148.14,
147.14, 145.20, 142.84, 140.16, 137.62_,_ 135.04, 131.48, 130.33, :
129.10, 128.14, 124.44, 123.43, 119. 83, 105.42, 44.21, 33.67. IR: 2920
- (s), 1680 (m) em-1. HRMS: Calc'd for Con1sBrQCIIN20 620 8265
30 Found: 620. 8262 (MH+) B



-4 Terr]

30 Found: 620.8262 ( VH+) . o V\D98/42676

PCT/ US98/ 03812, - 2 -17- St ep_ o

[err] To . 277 (442rm0|) of the pr

oh beo ‘8’?95@%676_ at -10C was added 1.5 g 80% NaH (66. géﬂdﬁ Hech, °
stirring at -10C 5 .for 1 hr,4.1 nL (66.3 mol). of CH31 was added to the.
flask. The m xture was mechamcally stirred at -10[err] for 1 hr, -
't hen quenched carefully into -2 L jgge. The precipitate was flltered,'
washed with water and dried to give. = 23.7 g (85% of the desired
product as an off-white solid. M. . 180- 181 [err]C. NMWR indicates two
r ot amers. [ergtgp (CDCI[err]) 8 8 26 (d, J =10 1.8 Hz, 1 H), 7.53 (d,
‘J = 1.8 Hz 7.52 (s 1H) 18710(m 6H) , 3.15 . (s 3H) -
3.17-3.10 (m 2H?, : [.err] C. NM& i 8Ci

167..61, 152.35, 147 142 871 3'8 41, 13 .11; %31 :
-130.51, 129.06, 129. 127 03 6. 65 128 105688,  43. 97
37.26, 31.96. IR 2920( ' 5

N Step

/50 (M—em+—HRMS: _
C[err]H[err]Br[err]ClI N[ e‘r]o 634. 8420, Found: 634.8423%
product of ‘Step 3 in 4@

- To a solution of 2 g ( Smml)ofthe }
of THF at -20C- vvas ad dropwi se 4.8 nL of
0.72 M20 - 2-CH err]OC[efr]H err] MBr (3.5 nmol) MR-~ The i xture was

m ;; rejidat Tﬁg[ 3%%0%7 g (422 Athdl &th@’ﬁoﬁﬁ@?&#@%p‘% 780 Wi 8f pRgturated
. was added 1.5 g 80% NaH (66.3 mmol). After stirring at -10°C '
5 for 1 hr, 4.1 mL (66.3 mmol) of CHzl was added to the flask. The mixture
was. mechamcally stirred at -10°C for 1 hr, then quenched carefully into.
2Lice. The precipitate was flltered washed with water and dried to gtve -
23.7 g (85%) of the desired product as an off-white solid. Mp. 180-
- '181°C. NMR indicates two rotamers. 1H NMR (CDClg): 58.26 (d, J =
- 10 1.8Hz, 1H) 7.53 (d J =1.8Hz, 1H) 752(s 1H), 718-710(m 6H), 315
s, 3H) 3.17-3.10 (m, 2H), 283—2 79 (m, 2H). 13C NMR (CDClg): &
167.61, 152.35, 147.94, 147.59, 142.87, 139.41, 135. 11 131.79,
130.51, 129.06, 129.04, 127.98, 127.04, 126.65, 120 21, 105. 08, 43. 97,
| '37.26, 31.96. IR: 2920 (s), 1650 (m) cm‘1 HRMS: Calc'd for
- 15 Cz1H17BrZCIIN20 1634.8420, Found 634 8423 (MH*).
o Step 4: : :

\'N_- Ol - Grlgnard .

- NMe Br

~ To a solutlon of 2 g (3.15 mmol) of the product of Step 3 in 40 mL
~of THF at -20°C was added dropwise 4.8 mL of 0.72 M
20 2-CH3005H4MgBr (3 5 mmol) in' THF. The mixture was stirred at -20°C
' for 20 min. and quenched with 5 mL of saturated NH4Cl. The quenched
solution was stirred at r.t. for 16 hrs. to ccmplete the hydrolysis,
concentrated and extracted with 2 X 10 mL of EtOAc. The combined
“extract was washed with brine, dried over MgSO4 and concentrated
25 The residue was chromatographed on silica gel, eluting wnh



_ sol.ution was stirred at r.t. for 16"hr's':. "to conplete the hydrolysi s,
concentrated and extracted with 2 X 10 nL of EtOAc. The conbined -

extract \A@O:%Sé&?ﬁ with brine, dried over MgSJerr] and conggp}(;sggl(%(a

~The resid romatographed on Si I|ca gel el ut| ng with

98/ 42676 E - PCT/ U898/03812 .
- 18- ' hexane/ Et OAc (9:1) to give 0.84 g (66% of .the azol ketone. The"
sol'ution - yield was deternmined to % 82% by HPLC. Mp. 198-200[err]C.
[err]H NVR (CDCl-[err]): [err] 874(d = 1.8 Hz, 1 H, 7.75 (d, J = 1.8
Hz, 1 H,. 7.55 (d, J—18Hz 7.20 (d, J =1.8 Hz, 1 H),

L5 s 75 g 48 b TS 1

1131. 48, 126. Afeld1Ras determined tdbsmb&z-n?&c 3Up5998+400°2920 (s), 1690 (m

(o P opBINRICHOEE S 874 1 9 Bhr PR FIB I E{BRET HLT, N ©
 Exanple 1A . [®55](d, J=1.8Hz, 1H), 720(d J=1.8He, art)oslas-angocmza)m (18
ol ) of gl | Tmsd ¥ D). ”13@NMRJ(@DC§E)‘ sHHa.97, 160Pb§" f1&.3¢ps added

“dropwi se 7.2 'To anot her "Tfask

contai ning 5 ¢ Q§@' 114%1 %38-1‘13: A87189:d36,04.a13 148, 126.79; 428i33g nat eri al

(prepared in A998, 78] 91 58 lhonget(sﬁ%go'(%%mﬂ Elementaiidiysis; St eP )

i ot Ges By SRS 008 A1 T B B 5 05 b Co g B e

. sol.ution. of 2)67,2Ny\a$4added To the resulting mixture was - added 6.7 ¢ }

.(16 4 r’rme) of 5 chl or o- 3- br ono- 2- Zﬂg%tbquw\ bromi de in

Altematrve route to the product of Example 1, Step 3

B: 1NN R T . Br
\Q(f o Emen o
' © o 3Br
| _-'NMe'__' _ -
To a solution of 2.5 mL (18 mmol). of diisopropylamine in 10 mL.
15 dry THF at -60°C was added dropwise 7.2 mL (18 mmol) of 2.5 M n—BuL1
~ To another flask containing 5 g (16.4 mmol) of the N-methyl amide
~ starting material (prepared i ina ‘manner snmxt_ar to that described in -
Example 1, Step 1)'in 50 mL THF at' -78°C was added the above LDA -
. solution. After stirring at -78°C for 5 min., 20.8 mL (18 mmol) of a freshiy
20  prepared solution of ZnBrp was added. To the restlting mixture was
added 6.7 g (16.4 mmol) of 5-chloro-3- -bromo-2-2iodobenzyl bromide in
10 mL THF. The reaction was heated to reflux for 2 hrs, quenched slowly
. into saturated NH4Cl and extracted with toluene. The combined extract -
. was washed with brine, dried over MgSO4 and. concentrated The

25. - precipitate was filtered to give 4.6 g (44%) of the N-methylated product
The HPLC solution yield was determmed to be 60% '




10 nL THF. The reaction was- heated to reflux for -2 hrs, quenched slowy
i nto-saturated NH[err]CI and extracted with toluene. The conbi ned extract

was “washedyyiskdidtgi ne, dried over MySO4 and concentrated. TBeraRosmssiz
precipitate was filtered to give 4.6 g (449 of the N- et hyl at ed product

- The HPLC solution yield was determ ned to be 60% WO 98/ 42676 - .
PCT/ US98/ 03812 ._ -19-
Exanple 3 [err] -5 - In 40 m. autocl ave were added =
sequentially 10 g (55 mmol) of 2-brono-3-nethyl pyridine, 1.2 g (1.7 -
. mol ) of (Ph[err]P)[err]PdCI[err] 50 nL of . CHerr]CN, 8 n. (87 mmul)
~of -aniline, and 18 nL (116. nmol) of P H.m ge& _ aut ocl ave was seal ed,

wi'th carbon nonoxide to 80
err]C for 9 h with

evacuated, purged with nitrogen and C
psi. The reaction nixture was hea#

periodical refilling of carbon gcessary; and then cool ed
“to r.t. The contents of the autocl Bve Wis VEénted -under - vacuum . fl-ushed
with nitrogen and transferred into a semaratory f unnel . with the aid of
“water and Et Gfep The phases wer.e separated and the  aqueous phase was

was recrystallized from t i - pr e precipitated was
filtered and dried at 50[&Tr[Bto give 6.9 g (59% olypn - the amde as

extracted with 100 nlL of Et OA ned 15 extr#&Hsz was washed with
“brine, dried over MySQ eméw &szhg\ﬁg/Pdcat cofcelt rated. The residue
0 :%i

white solid. The solution yield was determned to be % Mp. oo
66-67[err]C. [err]H NI\/R(CDCI[err]) [err] 10.23 (bs, , 837(dd J =4.6
Hz, 20 0.8 Hz, 1 H, 7.71 (m 2H), 7.62 (dd, J = 6.95 Hz, 1 H), 7.31-7.36"
(m 3H), 5 " Ina150-mL autoclave were added sequentiall/ 10 g (55 Aol ofJ

7.42 Hz, e

14670, 145, 18"%%1 @e@%"@ﬁé'}l%% e%cg’e{’{@@%%ﬁmf%% '
£ 119.62, 20. gk 3§3Uf-((&3 mm9bcpf(art;hnelm 18ynletiié mmothef PBL. Toel cd for

. autoclave was sealed, evacuated purged with nltrogen and- charged
- with carbon monoxide to 80 psi. The reactlon mixture was heated to
10~ 65°C for 8 h with periodical refi Ilmg of carben monoxide as necessary,
" and then cooled to r.t. The contents of the autoclave was vented under
Vacuum flushed with nitrogen' and transferred into a separato'ry funnel
. with the aid of water and EtOAc. The phases were separated and the
- aqueous phase was extracted with 100 mL of EtOAc. The combined’
15 '.extract was washed with bnne dried over MgSO4, filtered and
concentrated. The residue was recrystalhzed from hot -PrOH and water -
- and the precrpltated was filtered and dried at 50°C to give 6.9 g (59%) of
- the amide as white solid. The solution yield was determined to be 76%.
. Mp. 66-67°C. 'H NMR (CDClg): 5 10.23 (bs, 1H), 8.37 (dd, J = 4.6 Hz,
20 0.8 Hz, 1H) 7.71 (m, 2H), 7.62 (dd, J = 695 Hz, 1H), 7.31-7.36 (m, 3H),
710, = 742 Hz, 1H), 2.79 (s, 3H) 3¢ NMR (CDClg): 6 163.52,
' 146.70, 145.21, 141.28, 138. 02, 136.13, 128.94, 125 95, 123.97,
119.62, 20.80. R: 3330 (w), 2920 (s); 1680 (m) cm . ‘Analysis. Calcd for -
. : _C13H12N20 C, 73 58, H 566 N, 13. 21; found C, 73 28, H, 5.76, N,
25 12 81



_'C[-_er.r.] H err]
N, 25 - 12.81.
. PCT/ U898/ 038

o - 20- .
‘WO '98/42676 ""'To a sol ution of 10 m (70 nmol) of l-m@s?ﬂ’mlfn 40

Nerr]Q C_73.58, H 5.66, N, 13.21; found: C 73.29, H 5.76,

WO 98/ 42676
12

Terr]’ _
nL t- BuOCH[err] - at -40[err] C was added 28 nmL (70 mol ) .of 2.5 M n- Buli
in hexanes Toa 5 mxture of 7.0 g (33.0 mol) of the product of Step 1 .~
'in 30 nL of THF ~and 70 nmL of t-Bu at -30[err]C was added dropw se -
t he above LDA sol ution. The result™Yg purple solution was added
dropwi se at -30[err]C into 11.0 9 (33.0 mol) of 3-chloro-6-iodo . .
benzyl bromdg, in. 20 nlL of THF and 50 nlL of t-BuOCHerr]. The mxture

was al | owed t

100 nmL of t-BuOCH ejr]} The 2’(;
"~ brine, dried over- )
was used directly in th
[err]H NI\/R(CDCI[err])

N 1 H)),

®fmto O[err]C 10. and quenched with a solution NHerr]d .
.~ The phases were sep and 1-LD4 he aqueous pps RS AEX cmact ed with

7.

2 edl or ganifc
filter nd concewr S‘ ed /e crude product

71 (_

7_29735(m 2H),

H, 6.81 (dd,

J—84HZ,' 2.6 Hz, "1 H, 3.40-3. & (m 2H),

J
3,03-3.07 (m 2H). Toasohglcfﬂ)otgto n{L]gfd m I) of P mﬁ@débet é@égﬂ-ﬁj

ol ) of. the
60% NaH (66
_CH[err]I Bas

10

rodu&

mﬁ@i@dz défer.bhe(d3.@atmolf BetHE iSFdddét of Step 1 in 30 mL of THF
and 70 mL of +BuOCHj at -30°C was added dropwise the above LDA
solution. The resultmg purple solution was added dropwise at -30°C
into 11.0 g (33.0 mmol) of 3-chloro-6-iodo benzyl bromide i in 20 mL of
THF and 50 mL of +-BuOCHs. The mixture was allowed to warm to 0°C
and quenched with a solution NH4CI. The phases’ were separated and

- the aqueous phase was extracted with 100 mL of t-BuOCHs The

combined organic solution was washed with brine, dried over MgSO4,
filtered and concentrated. The crude product was used dlrectly in the

S ;_followmg step without further purification. TH NMR (CDCIa) 3-10.24 (s, :
- 15

1H), 8.43 (dd, J = 4.57 Hz, J = 1.6 Hz, 1H), 7.71 (m, 2H), 7.52 (dd, J= 7.8

Hz, 1,59 Hz, 1H), 7.20-7.35 (m, 2H), 7.24 (d, J =2.61 Hz, 1H), 7.08 (t, J=

. 7.43 Hz, 1H), 6.81 (dd, J = 8.4 Hz, J = 2.6 Hz, 1H) 340-344(m 2H)

‘Step 3:

20

25

3.03-3.07 (m, 2H).

© NaH/Mel

~N -
Ph Me

~ To the residue (-—33 mmol) of the product of Step 2in70 mL of
DMF at 0°C was added 2.6 g.60% NaH (66 mmol). _ _After stl_rrlng at 0°C
for1 hr, 2.5 mL (40 mmol) of CHg! was added to the flask. The mixture

- was mechanically stirred at 0°C for 15 min, then quenched carefully by

ice. EtOAc (200 mL) was added and the solution was washed with
water (100 x 5). The organic layer was concentrated to give 16 g

C .

_ residue, which was separated by column ch_rcmatography'

1

H' - fol oM TG step W|thout fu'rther purification.

] 710.24 (s, 15 1 H), (dd, J = 4.57 Hz, 3
L 7.52(dd, J =7.8 Mg 1,59 H, 1H),
3 = 61 He, 1 H), 708J:._- 743 b,

Mﬁ%?dé?‘# PRl (49 n’gnol) of 2.5 Y nBuls in hezanes Jo m| ) of L



" THF at -78C vH% Hd)j

was rrechanr cally sti rred at” 0C for 15 m n, then quenched carefuIIy by 25

“i.ce. EtOAc (200 nlL) was.added and.the sol ution was washed with wat er’
(100X 5) anic llayer was concentrated to give 16 ¢ e,
“which was Wsélgg"r‘%?gd by col um chr omat ogr aphy _ WD 98/ 5%9"6?5%‘4'8%
- PCT/ US98/ 03812 : ' -21 - .

(hexane/ Et OAc) to give 10 g product, 64% yield, ‘in tvvo steps. M. 106- .
107[err]C. NMR indicate two rotaners. %{_]H NVR (CDCl [err]) [err-] 8.17
(d,-J = 4.6 -~ Hz, 1H), 7.67 (d, J = , 1H), 7.33 (d, J = 7.6 Hz,
'1H),-7.13(d J =24 Hz, 1H), 6.96 - 7.1 ( m6,686(de 85

F'efr]*% R | gér RO 9 v  Bprodict b47E iy o long: . 4B- 5
B:mcyca

140. 4, 137.0,1Q eAworrotamers,'H NMR (@@@l& ST 1d, J2646 123 3,

97.2, 41.4 21 Bl
To a sol ut|o$0f1g?2727 (%J 8?-&?1@1 733&80" 7?'& ["% l1r13 %Jrﬁ

8r dplime E)L@Bﬁd%ﬂ?%rﬂ Az, 1("9 B.48s, BH)n .
_cycl-ohexage. 2’99 -p.B6 zsw.grgz;i ral 2HY.8 (D(NM quenched -
with 30 nL of gégqﬁir%ﬁt g uchhed S;H;P(g[?%lg)3@%84 o
extract ed vmt 1 4,d 146} v 186688 112004, 1RBBed 15 with
brine, dried 13838 rpa&czmaads qmgaergwg,tﬁm Birg,32s{i.due was ‘passed
t hrough srlrc‘%e?,lejé eluting with hexane/EtOAc (6 4) to give 1.02 ¢ ,
(789 of the corrpound [err]H NIVR(CDCI[err]) [err] 8.60 (dd, J ="
4.6, 1.5 - ' 2N/ 8. . ,é,:7.7,1.5
_Hz-,1H),729(dd . 8.5, 2.0 Hz,
- 1H), 7.17 (d, J =2.0,. .15320(rn 4H)\ : (CDCI[err])
“[err] 194.1, 155. 3, 149 4, 7113, 9, 139. 6, 138 2,187.4, =
136 4, 133. 6, 130. 3 127 m—M%G 8, 35.2, 33.1. [err] '

[ To a solution of 2 g (4. ) mmol) of the product of Step 3in 20 mL of
o THF at -78°C was added dropwise 2.52 mL of 2.0 n-BuLi (5.0.mmol) in
cyclohexane. The mixture was: stirred at -78°C for 10 min. and
. quenched with 30 mL of saturated NH4Cl. The quenched solution was
| | extracted with 2X 50 mL of EtOAc. The combined extract was washed
~ 15 - with brine, dried over MgSO4 and concentrated. The residue was _
- passed through silica gel, elutrng with hexane/EtOAc (6:4) to give 1.02 g
(78%) of the title compound 'H NMR (CDCI3) &8 60 (dd J=46,15 -
‘Hz, 1H), 795 (d, J = 8.5 Hz, 1H), 7.55 (dd =771 5Hz 1H) 7.29 (dd,
J=7.7,4.6 Hz, 1H), 724 (dd, J = 8.5, 20°Hz, tH), 7.97(d, J = 2.0, 1H),
20 315 3.20 (m, 4H). 3¢ NMR (CDC|3) 5 194.1, 155.3, 149.4, 143.9,
- 139.6, 138.2, 137.4, 136.4, 133.6, 130.3, 127.9, 126. 8, 35.2, 33.1.

Exar_npte 4
MgCl _

25 " To a solution of 1.88¢g (4 68 mmol) of the product of Example Tin
10 mL THF at -20°C was added dropwise 5.72 mL (515 mmol) of 0.9 M
of the Grrgnard The reaction was strrred at thai temperature for 1 hr, '



25 To a sol utron of 1.88 g (4.68 rrrml) of the- product of Exarrple 1
in. 10 - mL THF at -20[err]C was added dropwise 5.72 mL (5.15 mml) of
0.9 M. Gri.gnard. :The reaction was sti rred at th ure
for 1 hr, W‘ﬂs"&% ‘WD 98/ 42676 - | HerrssBufiséib

" PCT/ Uso8/ 03812 . _ _ ' ' -22- .
guenched into NH4Cl and extract ed vmth Et CAc. The conbi ned ext ract was
-washed with brine, dried over rvgsq err] d concentrat ed. . The

resi due was. chromat ographed on silica gef$ eluting with Et OAc/ hexane 3
to give 1.4 g (60% product as fluffy solrd ‘Mp. 98-100[err]C. [err]H NIVR -

|5_|) ' (702;;1 E'S”%ﬁ;ent:ﬁed 1ntoé\léli§4(,(2[ga dieq[acteddnﬂtlz #t&%\ _Z@ezcéﬁnbmpq_ﬁxtr%ct% (s, 1

H), 3.68- 3. 58was washéd with brine, driéd SretMGBO41and coRcditrated. (The 4 H) ,

£ 00:2 27 (et v infhaudpiibhecgn i G4, QulighAl EiChching o, ¢

NMR (CDCl [err }q glv[ee*r 4]91@%)4progmst as fluffy selid.1Mp.98-100C.09H NMR ~ 135. 32,

1134: 65, - 1§ b@ ‘52845 d: 35521191264 HgOY%Qa(d5§—0§11 2. 7A), 7.62 (d, 2 94,
44,98, 34. 27 30. 8 g 2920 é 1570 (_w)
cm 1. gp@@)ﬁmﬂd §a 22Hz,1H) 6.86 (s, 1H), 3.68-3.58 (m, 1 H), _

-\F/’MECT/dUg??n/ 0381848-3 39 (m,1 H) SCe)S-Z?(m 4rH) 2rc|s?]-2 57 (rg 1(!)-3 2.23 (32§ )f'orrrul .
et 185175 o(nf 29 458188 (BT U 401 SBUR RS, 65+ 08 ™!
- - 1H). 13CNMR _(CDC!g) 5 156.54, 145.04, 141.25, 140.57, 139.09, -
10 135.32, 134.65, 132.52, 130.42, 122.35, 119.64, 80.50, 56.07, 55.70,
'45.94, 44.98, 34.27, 30. 83 26. 20 26.09. IR 3300 (w), 2920 (s),_
1570 (w) cm-1,



5 wherein: - R R[err] R[err] Rlerr] and Rerr] are

i ndependently sel ected fromthe group ~ ..consisting of hydrogen and
halo;” - wo@ﬁ/mrvlsSI ng: (a) reacting a conpounflcfflusﬁ%ﬁlﬁa 1
[err] (1) with an amne of the fornula
NHR[err]R[err]6 wherein R5 is -~ hydrogen and Rlerr] is-Cerr]- C[err]
~al kyl, aryl or -heteroaryl; Rerr] is Cierr]-Cerr] alkyl, aryl or
:hete_roa'ryl" and Rlerr] is 'hydrogen Rlerrpaand Rlerr] are. |ndependently '
“selected fromthe group consisting of C[err]-Clerr] alkyl and aryl;

‘Rlerr] and Rerr], 15 together with the nitrogen to which they are-

.~ attached, forrwgd,é,ﬂg .. conprising 4 to 6 carbon atons or conprising 3 -
to 5 carbon atons and one het:ero noiety sel ected fromthe group
con_S|stlng of -O and - NR9- .-~ wherein Rerr] is'H derr]-Cerr] alkyl:
or phenyl; infhe pxppeERR ?eﬁ&ldqaéllcampound oftRbFoMhlizANd carbon |
nonoxi de to obtain an am de o formi )

[err] . _ (k) Wlt aq. aftohql of theforrrula R[err]C]—l
wherein R10 is _ ClCGIovveh -CRE -Cerr] cycloalkyl, in the
presence of a palladium cat a ¢t cdrbon- rmnoxi_de,to obt a_i n the

. ester 'of formula 2A ... . SN T I'Terr] 25 followed

by reacting. the corrpound of 2A W|th an le Rt (ﬁ formila ' NHR5R6 to
obt ai n t hes anmvgferein:f or mula 2, WO 98/ 42676 ' '

PCT/ US98/ 03812 | o
- (b) reacti ng t he af 0%1 d’l‘z'f% And 542”\%1 'Fﬁeaﬂn‘l’%ly %Q]%%tﬁﬂtfm@dhe Qmupcorrpound |

of formula 3 consisting of hydrégen hnd halo;

compnsmg _
(@) reactmg a compound of formula 1
LN CHs )

. (r) wrth an amine of the formula NHR5R5 wherern R5 is
L hydrogen and R6 is C3-Cg alkyl, aryl or heteroaryl; RS is C1-Cg alkyl
aryl or heteroaryl and R6 is hydrogen; RS and R6 are independently - -
._ selected from the group consisting of C1-Cs alkyl and aryl; or RS and RG
15 together with the nitrogen to whlch they are attached, form a ring
- comprising 4 to 6 carbon atoms or compnsrng 3to 5 carbon atoms and _
one hetero moiety selected from the group consrstmg of -O- and NR9
_wherem R®is H, C1-Cg alkyl or phenyl; “in the presence of a palladrum |
catalyst and carbon monoxide to obtain an amrde of formula 2

R A~ CHs
\.'l 2
o | N N0
: : S . 5n6
20 | S : _ NRR ., or

| (i) with an alcohol of the formula R100H, whereln R10js
C4-Cg lower alkyl or C3-Cs cycloalkyl in the presence of a palladru_m

catalyst and carbon monoxrde to obtain the ester of formula 2A
_~__CHsz

L OR‘IO
25 ;followed by reactlng the compound of 2A with an amine of formula
NHR5R5 to obtaln the amlde of formula 2,

* c L ] S *



wherein Rlerr], Rlerr], Rerr] and Rlerr] are as defined above ‘and R7 is C
..or Br, in '5 the presence of a strong base to obtain a conmpound of fornula
4. ' ' [err]. o

cycli Zi. ngwogsrlz“g%sound of for mula 4 vvrth a reagent of the PCT/US%S@PW%

Rl err]MgL, or when none of R Rerr], Rerr], R[err] and Rlerr]4 are brom), '

wth a : reagent of the fornula R8Li V\/nerer n is Cerr] -Cerr]

al kyl, aryl or heteroaryl 10 and L is E& or C[err] provi ded that prior to
cyclization, conmpounds wherein Rl €rr] -or R[err] i s- hydrogen are _
reacted with a suitable N-protecting group. . 2. A process of clai m
1 for preparing a f th rrs ng:.

(a) reacting a con(%gga%é@g ‘ﬁﬁ?’t’@ﬁﬁ?ﬁ%?@tf ith an iodo-sG5SHt (i) with
‘an ani ne of wcempaundiobformBiaBr] Rl err], wherein Rerr] is - hydrogen -

and Rlerr] is CJerr]-(err] alkyl, ary|R1or heteroaryl; Rerr] is _
~(err]-derr] alkyl, 20 aryl or. 7h' egQam?l . and R6 is hydrogen; R5 and R6
are i ndependently. selected B om group _consisting.of Clerr]-Clerr]
al'kyl "and aryl; or Rerr] and Rerr}, Y RStog@ther with the nitrogen to .
whi ch they.are attached forma ring: R* conprising 4 to 6 carbon atons or

conpri si ng 3erFeré|nCR" ?2‘ ﬁﬁ%ﬁl Qre] as dg@ﬂgd\%ﬁo%gn%ﬁ sy?F&l Eﬁt j§d-fromthe

-group consisting o

Clerr]- q%rr}hepk@serme Prreatyong ﬁsert@qm;s@c@mpbuadmrfd»mmram ~_catalyst - |

and car bon nonoxi de to obtain an am de of Ihhe formul a: WO 98/ 42676
PCT/ U898/ 03812 ' _ -25. . S

(c) cyclrzmg a compound of formula 4 with a reagent of the
- formula R8MgL, or when none of R, R1, R2, R3 and R% are bromo, witha .
“reagent of the formula RELi, wherein RB is C1-Cs alkyl, aryl or"hetero_'aryl
10 and Lis Bror Cl, provi'ded that prior to cyclization, compounds Whe'reln o
o R5 orR6is hydrogen are reacted with a sultab!e N-protectlng group.

2. Aprocess of clalm 1 for prepanng a compound of the formuta :

15 'compnsmg : .
(a) reactmg a compound of the formuia

. - (i) with an amine of the formula NHFt5R6 whereln RS rs
- hydrogen and R6is C1-Cg alkyl, aryi or heteroaryl; RS is C1-Cg alkyl,
20 . aryl or heteroaryl and RS is hydrogen RS and RS are lndependently
- selected from the group consisting of C1-Cg alkyl and aryl or RS and RS, :
“together with the nitrogen to whrch they are attached, form a rmg |
comprrsmg 4106 carbon atoms or compnsmg 3to5 carbon atoms and
~one hetero moiety selected from the group consrstlng of -O- and -NR®-,
25 wherein R® is H, C1-Cs alkyl or phenyl; in the presence.of a palladrum '
- catalyst and carbon monoxrde to obtam_ an amide of the formula:

LT




[err] - ' (||) W|th an alcohol of the formula R err] CH,
wherein R[err] . derr]-Cerr] lower-alkyl or (Jerr]-Cerr]

‘cycl oal kyl: wo /429‘7% presence of a palladium cat al yst anq,@l%myh%n
'nonoxrdetootalnthe ester of the fornula -+ _ _
lerr] - foll owed by reacting the ester with an am ne of forrrula .
"NHR[err]Rerr] to obtair the anide of step (i); : (b) reacting
the amide of step (a) with an iodo-s,ubst‘i_é ted - conpound of the fornmula
[err] ~ _in the presence of a strong base to obtain a conpound of the
formula J[err] (c) cyclizing a conpound of step (b) with a
rTeagent  of the formul a R[err]ygL whe %In Rerr] is (Jerr]- err]

al kyl,, aryl or. het-er oaryl and L is 6r| 315. prow ded that prior to-
cyclization,. conpounds wherein R err] lor iR err]_ " hydrogen are:

" reacted wrth a suitable N-protecting gr"bup .

for- preparing a compound of the formula NR5R5
Lerr] 20 compry Sing: o i, with ar BlodhBf 6t RS ERbE Uit B 2
PCT/ U598/ 03812 C1-Cg lower alkyl or C3-Cg cycloalkyl in the presence of a palladium -

‘catalyst and carbon monoxrde to obtain the ester of the formula

5 -
' ___followed by reactrng the ester wrth an amrne of formula NHF!5F{6 to
‘obtain-the amide of step (i); _ _
“(b) reactmg the amide of step (a) with- an rodo-substltuted
compound of the formula e
-1 ‘ ’
in the presence ofa strong base to obtain a compound of the formula .
: Bra__ Cl )

| NR5H5 Br | _
(c) cyclrzmg a compound of step (b) with a reagent of the formula
RBMgL wherein R8 is C4-Cg alkyl, aryl or heteroaryl and L is Br or Cl,
15 - _provrded that prior to cyclxzatlon, compounds wherein R5 or HS is .
L hydrogen are reacted wrth a surtable N-protecting group.

.
1

3. A process of claim 1 for prepanng a compound of the formula

20 compnsrng |

(a) reacting a compound of the formula
Ny 2 CH3

1@

N7 "B -

* [ L M S *

"3 A process of claim1 h



- 26- | (1) vvrth an ani ne of the fornula NHR5R6 wher ei n

Rerr] is hydrogen and R6 is (Jerr]-Cferr] alkyl, aryl or heteroaryl;
RL.err]. err] alkyl, . . aryl or heteroaryl and_R6 is h droge
R5 and RG‘%’%G pendent | y sel ect/ed fromthe group cBRYVUSHHOIL
C[err] derr] alkyl and aryl; or Rerr] and Rerr], 5 together wth 'the
ni'trogen to Wnrchthey are attached forma ring : conprising 4 to 6
carbon atons or conprising 3 to 5 carbon atons and .- one hetero noiety
‘sel'ected fromthe group consi-sting of- - 6-and - -NR[err] - ‘wher ei n _
Rerr] isH Cerr]-Clerr] alkyl or phenyl in the presence of a pall adi um

cat al yst and carbon honoxide to obtain an amide of the formula: [err]
(i. i) witfMan arcohol & wilteanamioeof theformuin NiBPBP wheein RSis  C1- 06

R s o i o e o A0 AT
[err]” 15 wﬁ &S@DBWI@Q& tf't‘ gepR° andRE are indepesdentlyul a NHRSR6 -

't ? t o (obt aseletied frondheqf ro?;b te@néls’bmg of C1-Cg alky! anﬂbi L%}Bﬂ étgdﬁﬁe am de .
of ste | e formul a
lerr] 8 g) Vﬁb@ﬁ%@ﬂ%ﬁ@% 3°§Yq?'8'a§h%§@ ?@a{hﬁeﬁ frm aiRgound of the
formula. - -comprising 4 to 6 carbon atoms or comprising 3 to 5 carbenrdtoms and '
I f et
%[Cér?]ycwgtzgi‘ > FBTHHE ctel) soibEiRelfom the By EBAGRNING or 107 a8 RAE. .,
" heteroaryl eraig Pérls H, C1-Qsal |, onphenykein theaprasence of @ paltadrlat i on,

.conpounds Vmed‘ata@rsRBﬁH carlSbn ﬁ’{o?{o&idét% gﬁa%gﬁgnﬂﬂé'bﬁﬁ fémﬁed wth a

'-SU|tabIe N-protecting group. cess 0 of claims. 1, 2 .
or 3 wherein R5 is phenyl and |s hydr ogen. - WD 98/ 42676 '
PCT/ US98/ 03812 . =0 S

i) wrtﬁ an afgohol of the formula R100O#, whereln R10is
C1-Cs lower alkyl or C3-Cg cycloalkyl in the presence of a paHadxum

~“catalyst and carbon monoxnde to. obtarn the ester-of the formula

. "OR10 :
15 followed by reactlng the ester with an amine of formula NHP&5Ft6 to
: ,obtaln the amide of step (i); .
(b) reacting the amide of step (a) wrth an |odo-subst:tuted
' compound of the formula o

~20 in the presence of a strong base to obtarn a compound of the formula -
cr S

(<)) cycllzmg a compound of step (b) with a reagent of the formula '
RBMgL or R8Li, wherein R8 is C1-C3 alkyl ‘aryl or heteroaryl and L is Br
or Cl, prowded that prior to cychzatron compounds wherem RSorR6is
25 hydrogen are reacted wrth a suxtable N-protecting group.

- 4. The process of any of clalms 1 20r3 wherein RS is phenyl and

F{5 is hydrogen ' _
RN TR IIILI ||;|!-||




-27- 5. The process of ahy of clains 1, 2, 3 or 4 wheréin the
pal l'adium_ - catalyst i-s PdXerr]/ligand; Pd(PPh[err])[err] '

_ (R[err])[ewo]gB/a(BGZ(dba)S or- Pd/ C, wherein X is QOAc @rcqﬁ;sgs}ogggnd |s o

P(R[err])[err] di pyridyl, 2-am nopyr i di ne,” 2- .~ cyano-pyridine,

2- di et hyl ami nopyri di ne, 1 10- phenant hroline,. 2-- 5 et hsxy- pyri dine or -
(S)-(-)-nicotine, and V\/nereln Ac i s acetyl, R[err] Is CJerr] - to C6

al kyl or aryl, Ph is phenyl, and dba |s-g-ybenzyl i dene acet one. - 6.
‘“The process of ‘any of claims 1, 2, 3, 4 or 5 wherein RBMyL is

i sopropyl nmagnesi um. chl or| de, 2-mesityl magne5| um broni de, o- 10

tolyl b dRidt '
rrgt Koxggeﬁ% ;JE] rﬁg]g@ EX mﬂ}ﬁ&@ﬂgﬁﬁ 3'1”1‘ \pﬁ&r@lﬁﬁwe ée{ladlum. |
‘magnesi um br oﬁgﬁz& h—d%ﬂ%ﬂ“dpl PR dga)mﬂﬂb‘és%?éz(@lbaﬁa or Pd/C, 7. A
_-.lor?ﬁess of. angvhtei-eml XigT©AL 0RCl, 4i ehdﬁlswm% dﬁiy?rdyl Ig. afriin; )tHHnMé 2l
“Tithium sec-bu |

phenyl | i t hi unf¥8 °'py”§'"e %&dlﬁ?%t@é‘@'l??pﬂ'gﬁnﬁr ﬂ%@?‘@ﬂﬁ”&[’@ e, 2’5 react ed
~with a prd@ ectrietigoxy-pyridinewr (S)#(t)emicotins drd whrsiheAeisnatBtyi, Riegased Wi t h

o oar e a o BEHBR G A, P b quf B is distnzyidalt °Ceﬁ>31 o

i) brom nating 2-amino chl orobenzoic.aci-d of fermula 6

err] . ato Ot ghode bl BrPoPEiaifRs T; ghhoa%?%%ﬂéfeﬁﬂoeg@;ggmg I

| conpound of fepﬁmwlmaweemlchlomﬁae%rr@sﬂylmagnesmm bromide, o-
o 10 tolylmagnesium bromide, 2-methoxy—phenylmagnes:um bromide, 2-

: m_ethoxy-5-methylphenyl-magne.s:um bromide, 2,5-dimethoxyphenyl-
magnesium bromide or N'—methyl-piperidylmagnesium bromide.

| 7. Aprocess of any of claims 1, 3, 4 or 5 wherein RELi is n-butyl-
15 lithium, sec-butyllithium, tert-butyllithium, methyllithium or phenyllithium.

8. A process of claim 7 wherein R6 is reacted with a protecting
group after step (a) or wheretn REi is reacted wuth a protectlng group after

o step (b)
20 _
- | A process for prepanng a compound of the formula 5
L ] . s LCI ) .
5
. compnsmg

i) brommatmg 2—ammo chlorobenzmc acld of formula 6

.0
S _Cl
S - H-O_ 6

to obtain 2-amino-3-bromo-5-chlorobenzoic acid of formula 7.

N cl
O 7
HzN~ o

Br

o




br ono- 5 chloroben20|c aC|d of fornula 8 R s [err]
1i.1) redu0|ng the carboxylic acid of the halo-substituted benzoic aci d. of

. formula 8\;»'899}35 knrmd”@we@aﬂdﬂieﬂml)hgefhydroxy met hyl conpougg,r%ﬁg{[@%r%l ad9 _
und

[err] bro npound of fornula 9
whichis ' - -

A process for preparing a conpound of,

formul a 5A - ~ . conprising: - 1) |odonat|ng
t he conpound of forrrul a 7A [err] { ai n 2-i odo- 5- chl orobenzoic acid
of formula 8A : [er 1) reducing the

carboxylic acid of the haI o- substi t ut ed benzoi c aC| d of formula 8A to

obtain the correspo dr gxy-net h C of forpula 9A Jerr] "
iii) brominating t fl aﬁlb%%% CQ'BPH%"%OS%) .a 7 to obtain 2"°d°'3[
_ bromo-5-chlorobenzouc acid of formula 8 :
e

c| o
HO™. . e
. 'B.r o

| i) reducmg the carboxylic acnd of the halo-substituted benzosc
-5 ,-:acld of formula 8 to obtam the correspondmg hydroxy-methyl compound

‘of formula 9 L
L

| I . Br . iand
- . . iv) brominating the compound of formula 9.

10  10. A compound of the formula.-

- wherem R1 R2, R3 and R4 are independently selected from the group
'cons:stmg of hydrogen and han, and R7 is Cl or Br :

15 1. Acompound of claim 10 whichis

- 12. A process for prepanng a compound of formula. SA
Cl
Br 5A
20 * comprising: R

~ i) iodonating the compouhd-of formula 7A

I [

REPLACED




-29- 12. Acorrpound of the formula B R ferr]
wherein R, - R[err] “Rlerr], "Rerr] and R[err1 are |ndependently sel ected
fr:omthe gRsi sting of hydrogen and hal o; -and wherei np ,ggg 038 _
:_hydrogen and err] is (Jerr]-Cferr] al kyl , ‘aryl or hel_eroar&? err] is
. derr]- ‘derr] alkyl, aryl or heteroaryl and R6 is hydrogen R[err] and
"R ERR] are |ndependently sel ected fromthe group consi.5H$ W%HGSBeen Replaced’

. derr]-Clerr] alkyl and aryl; or Rlerr] _s@d Rerr], toget "ummuﬂﬂiﬂ)
on
mpe’

nitrogen to which they are attached forma ring conpri si
atonms or conprising 3 te 5 carbon atons and one hetero noi ety selec from
t he group consisting of -O and NR[srr] , Wherein R[err] ‘s H,

Jerr]-derr] alkyl or phenyl. 13. Jk_A_conppund of claim 12 sel ect ed from
the group consisting of HP A o -

to obtam 2-:odo-5-chlorobenzorc amd of formula 8A -. '
(0] -

Hoc' | BA

_ i) reducing the'c'arboxyiic acid of the halo-substituted benzoic
5 acid of formula 8A to obtain the correspondmg hydroxy-methyl |
o eompound of formula 8A - : :

' 2 -CI :
H o oA
_ . Vo 5 and
iii) brominating the compound of formula 9A. -

10 13, A ccmpcund of the formuta )

. wherein R, R1, R2 R3 and R4 are mdependently selected from the group
- ‘consisting of hydrogen and halo; and wherein RS is hydrogen and R6 is
- .C4-Cg alkyl, aryl or heteroaryl; R5is C4-Cg alkyl aryl or heteroaryl and -
15 RS is hydrogen; RS and R6 are mdependently selected from the group
_ consxstmg of C1-Cs alky! and aryl; or RS and RS, together with the
mtrogen to which they are attached, form a ring comprising 4 to 6 carbon -
~ atoms or comprising 3 to 5 carbon atoms and one hetero moiety _
- selected from the group cons:stmg of -O- and -NR®-, wherein R? i is H,

| 20 Cq4-Ceg alkyLor phenyl.

14, A compound of clalm 13 selected from the group consrstmg of
B~ - c _ClI
S

N Neo Y
NRSRS Br -

L T s S;EE,E[AQ‘E‘S BFE“




