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is disclosed in U.S. Application Serial Nos. 10/122,841 (filed April 15, 2002 and now
abandoned), 10/208,412 (filed July 30, 2002), and 10/241,326 (filed September 11,
2002), the disclosures of each being incorporated herein by reference thereto. The
compound of formula | is also disclosed in WO 02/083624 (filed April 15, 2002 and
published October 24, 2002).

The compound of formula 1 is useful for treating CXC chemokine-mediated
diseases. Chemokines are chemotactic cytokines that are released by a wide variety
of cells to attract macrophages, T-cells, eosinophils, basophils, neutrophils and
endothelial cells to sites of inflammation and tumor growth. The CXC-chemokines

include interleukin-8 (IL-8), neutrophil-activating protein-1 (NAP-1), neutrophil-



CXC- chenoki ne receptors. For exanple, conditions
associated with an increase in 5 IL-8 production
W@ avito3ds responsi bl e for chenotaxi s of neut rpgEhiUb20a41011882
T-cell subsets into the inflammatory site and growth
of tunors) woul d benefit by conpounds that are
inhibitors of IL-8 receptor _Igi_ndi ng. In view of the
i nportance of antagonists that bind to the
CXC- chenoki ne receptor novel nethods of making such

~antagoni sts are_ al Wa%s of interest. 10 Summary of the
activatingrirptein-2HNAR-B) AROsh GROBI B EN 78, @%‘%@s?f’@r MIG and
PF4makingthe compound of forrmula l: OO/N\ 1 - OHH

:C. Y OOH 15 using the conmpounds of formulas I, Q
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s Lo iR A eRbalibieder BTG e ol T-cell subsets
into the inflammatory site and growth of tumors) would benefit by compounds that are
inhibitors of IL-8 receptor binding. '

In view of the importance of antagonists that bind to the CXC-chemokine

receptor novel methods of making such antagonists are always of interest.
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0] 0]
N
N =l_ _A__0
- N N
C
6] OH
15 ’ I
using the compounds of formulas II, Q, and Xl or XII:
A
o] o]
N\
HO.C NO, —_
OH RO OR
Q . and
20

-ull\

Acid HzN

5 HII\
. O
I
2
prd
§€

or Xil



This invention is also directed to a process for

maki ng a conmpound of formula V: 00 - NOR OOHHS5
wO/2004894398 conpounds of the fornulas Il and Q PEI/051004/011882

HO2C I NO2 OHROOR Il Q 10 wherein Ais selected

fromthe group consisting of Br, d and | (with Br

being preferred); and R reprgsents (Cl-C10)al kyl .

This invention is also directed at maki ng a conpound

of formula XI or XIl: O Acid H2ZN/ H2N 1 0O/ Xl or

wherein Avls SOPASPID TGO T 8. O andH (it Br Being

0 a process for naking a
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wherein A is selected from the group consisting of Br, Cl and | (with Br being
preferred); and R represents (C1-C1o)alkyl.

This invention is also directed at making a compound of formula Xl or XII:

Acid *H2N

Xl or Xil

15

using a compound of formula llI:



A /N\ N2 OOH IV 5 using a conpound of fornmula
: A / I HR2CN®2 OH 11 wherein Ais selected
WO e@aio943e8 gr oup consisting of Br, C and | (w P&I/B82004/011882
being 10 preferred). This invention is also directed
to a process for nmaking a conpound of formula [1V(i):
NNH2 O OHIV(i) is from z:_\4c_orrpound of formula 11: A
I HOR2C NO2 OH 11 WO 2004/ 094398 PCT/ US2004/ 011882
-5 wherein Ais selected fromthe group consisting of
Br, A and | (wth Br being referred%._ Thi s
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wherein A is selected from the group consisting of Br, Cl and | (with Br being
preferred).

This invention is also directed to a process for making a compound of formula
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from a compound of formula Il:



Xill1: 50 ROH X Il using conpounds of the fornul as
Qand XI, or Qand XIl: 0 0 Acid H2ZN H2ZN O RO OR 10
wa@am94498 or X111 This invention is al so dir e BUS1004/011882

the internediate conpound Ph OH N O \ H 15 nade
during a process of this invention. This invention is

also directed to the intermedj ate conpound Ph OTPv1S
N O\ H WO 2004/094398 PCT/ US2004/ 011882 -6- nmde

during a process of this invention. This invention is
| . . .
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This invention is also directed to the intermediate compound
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Y,.,//Et \ 5 made during a process of this invention.
This invention is also directed to the internedi ate
weorspomsss Ph SOH HN O Et 10 made during a PCDUSHS4/011882

of this invention. This invention is also directed to
the internediate conpound Ph NI . //Et 15 nade

during a process of this inygntion. This invention is
also directed to the internmedi ate conpound O PpTSA -
H2N -, ~\/ WD 2004/094398 PCT/ US2004/011882 -7- nmade

during a process. af .this invention. This invention is
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This invention is also directed to the intermediate compound
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made during a process of this invention.

This invention is also directed to the intermediate compound

Ph

\<\o/\”) gt

made during a process of this invention.
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This invention is also directed to the intermediate compound
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made during a process of this invention. This
invention is also directed to the internedi ate
weorpoe3ds | | N Y NH2 O OH 10 made during a PCDUSHS4/011882
of this invention. The inventive process to make the
conpound of fornula |I has several advantages:
5-bronp-3-nitrosalicylic acidyLs readily available and
| ess expensive, there is no need to isolate the
unstabl e reduction internedi ate conpound of forrmula 15
LV(i)., the compound of formula Xl is nore easi
'“a%%&P%PQ@‘HQE%%£8#W55@¥PGWHL chr omat ogr aphy i s d
| NVl flenBBf i BRoRleCtdPion b iR rbdResBempeund
i mproved chiral purity of the am ne. Description of
the Invention 20 As used herein, the follow ng terns,
unl ess otherw se indicated, haye the follow ng
nmeani ngs: "g" = grams. "HPLC H gh Perfornance
Li qui d Chromat ography. " DBU:
1,3-diazabicyclo[5.4.0]ﬁndec
4-di met hyl am nopyri di ne. Dl di met hyl et her. " DWVF"
= N, N-di met hyl f or mani de. VWO 2004/ 08%398
PCT/ US2004/ 011882 -8 "DMBO' =OHii net hyl sul foni ¢ aci d.
"MHz" = Megahertz. 66mL" = mlliliters. "M" =
mel ting point. 5 "NMR' = nucl ear magnetic resonance
mad@duting aqupgess offthis' in¥entian. ahydr of ur an.

This invention is also directed to the intermediate compound

e: 25 "DVAP" =

VE =

NH,

made during a process of this invention.

The inventive process to make the compound of formula I has several
advantages: 5-bromo-3-nitrosalicylic acid is readily available and less expensive,
there is no need to isolate the unstable reduction intermediate compound of formula
IV(i), the compound of formula XI is more easily purified because no column
chromatography is involved, and the salt formation of compound XI improved chiral

purity of the amine.

Description of the Invention

As used herein, the following terms, unless otherwise indicated, have the

following meanings:

‘g" = grams.

“HPLC" = High Performance Liquid Chromatography.

“DBU” = 1,8-diazabicyclo[5.4.0Jundec-7-ene:

“DMAP” = 4-dimethylaminopyridine.

“DME” = dimethylether.

“DMF” = N,N-dimethylformamide.
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"TMB" = trinmethylsilyl. "TMSOTF" =

trimethylsilyl-Otriflate. "TBME' = T-butyl nethy
we@de09439® " Al kyl " means an al i phatic hydr ocar PONUS2004/011882

group, which may be straight or branched, and

conprising about 1 to about 20 carbon atons in the

chain. Preferred alkyl grougg.contain about 1 to

about 12 carbon atons in the chain. Mre preferred

al kyl groups contain about 1 to about 6 carbon atons

inth - rreans that one or nore | ower

al kylﬁ%&g@p g %H@ 'ﬁ)‘?Pd ethyl or propyl, are

attachgpt e me%eldznear al kyl chain. "Lower al kyl "

nmeans a grouloI avi ng about 1 to about 6 carbon atons
i

i n t hémthairmilliliteis.ch may be strai ght or branched. The

term . supstituted alkyl" neans that the al kyl group
is suk@?ﬁﬁ?%ﬁ '(5] e or nore substituents each

i ndeprMth:I Nucﬂ@érqﬁégﬁetfd RFohAkcd sPsdtraseBply st i ng of :
hal o, al k , cycloal kyl, cyano, hydroxy,

al koxyTHBYRWtfaWGiFOquﬁfho “NH(al kyl), -NH(cycl oal kyl ),

-N(alkly léﬁ\eﬁﬁ{ﬁq@(y and-C(O O al kyl . Non-1limting

exanpl al kyl groups include nethyl,

et hy'“TMSWﬂulméﬁﬂémﬂ-ﬂlﬂa{@utyI t-butyl,
n- pent_%BM hept onyI decyl, fI uoromet hyI

trifl Fethly U bimetytetisropyl met hyl . " Al kenyl " means

an ala f

car bo MR@ t'gnd?% rb%' I_% otl1,% ﬁ&pngpdl@é%lralgﬂ?%%Sﬁashtor
bramcestt; lzed, comtishegmbosti hip ﬁlﬁoﬁ@ﬁl@araoh @tarhse i th%clmnb@neferred

atons in the chai Pr ef egéed al ken

alkyl GERHPS containaaut 1o cgramsato #& %etﬁer%@w Mage preferred
alkﬁé&ggﬂ Eor rﬁé@r L éﬁngtab%ui B8 ARWH aﬁ;m§ﬂtﬂ@rbh|%§rpnﬁrdr{&lbefi means

means that one or nore | ower
thatgsreupsmors lmﬁeraky‘rgrdnyps swathhgs neathydy efbyl or propylaaraettached toa

v RS AT A i B
ator?n% rlﬁ'tf?%‘&héﬁﬁ @ﬂlchrrﬁé‘)?tﬁﬁ%tr @ﬁ dr BraRCchEdP SERd ‘tétrl%d substltgted alkyl"

means t hat enyl group is substit
medms tblaxdatrm aikyir@oaphssubsiémtlesl byartre ondwp@ adbsttthgnts each

mdéjp?elsn%%tn @p[%%‘t}om% o&@ﬁahsj{sw}g??f ?‘ﬂg‘h qﬂiy?n r:lrlyd,l gyclbalkyl
cyaRg al‘iSH(rSﬁ QIk%Vub@!tﬁlgm?ﬁlgﬁé%% WCV@%QMI ON@H3N),,
carbomrejﬁa(o @—aikylhy\\l@uhm”g@xamm%@ﬁsgtﬁ@ble allmtgmqps include
metﬁqu eﬂ]yﬁ, n-)f)ropyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyi,
fluoromethyl, trifluoromethyl and cyclopropylmethyl.

"Alkenyl" means an aliphatic hydrocarbon group containing at least one
carbon-carbon double bond, which may be straight or branched, and comprising
about 2 to about 15 carbon atoms in the chain. Preferred alkenyl groups have about
2 to about 12 carbon atoms in the chain, and more preferably about 2 to about 6
carbon atoms in the chain. Branched means that one or more lower alkyl groups,
such as methyl, ethyl or propyl, are attached to a linear alkenyl chain. "Lower alkenyl"
means about 2 to about 6 carbon atoms in the chain, which may be straight or
branched. The term "substituted alkenyl" means that the alkenyl group is substituted
by one or more substituents each independently selected from the group consisting

of: halo, alkyl, aryl, cycloalkyl, cyano, and alkoxy. Non-limiting examples of suitable
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"Al kynyl" means an aliphatic hydrocarbon group

containing at |east one carbon-carbon triple bond,
wakiogho43ps) be straight or branched, and conpriBCTYS2004/011882

about 5 2 to about 15 carbon atoms in the chain.

Preferred al kynyl groups have about 2 to about 12

carbon atons in the chain, agd nore preferably about 2

to about 4 carbon atons in the chain. Branched neans

that one or nore |ower al kyl groups such as nethyl,

ethyl or propyl, are attached to a, ljne al kynyl
alke@ubgr@um uaﬁbe@le sthewsipropemyha-buissivt: 3 %&kg-eéy" n-pentenyl,
in the chain, which nay be straight or
ocrffLRRGALETS. |0, 1 -

Non-limting exanples of suitable al kynyl

gr ou Dﬂlkyﬁ*gll"uﬂeaas by rayibhatiy bmm;zar,bon-gmtm mphiaining at least one
-met hyl buty

carbogh@%rpp[\ @q@g%n@ W § %)@ stt de%&ﬁ%mr%%dgﬁ%risigg about

S
2 AR M L PRSI s o gpout 2

aboét k¥ cartamydtoareindiie lchaink phd nioveyprefargblysabant arto ut4 carbon
nmonocycli ¢ or. nulticyclic, rin stem co r|S|n
atorinduthecchain asarches s el Cror o BRER AU Bfhypsgsuch as
r I capwes alkynyl"
) BNy R AERBLATR I IMeaPatlincur, s sy e
abostiR46 abaen® sarbonnitoots mﬂlye bbarnhwhsﬁnmaarbecﬁtfalgln@rtbranched

vl S AT e 2

3-mefl’f3’ll?ﬁtgﬁ\fl F | PhémRitaf Bebbbtutsd alkynyl" means that
thc |cr|ng system 0 conpris about 5 to about

the alkynyirgroap dsrsybgtitefedriybine abmore §Ub$ﬁuﬁl®t§team ipdependently

h
solditanEhm BerPUBRaR Bife oh 2rd i LSRRl Cgen: ™"
OXY Qe O niedid/an apdraae: ﬁfonbﬁycﬂ@rﬂrl rnalhcyacﬂm rl?rgeéystemcbompnsmg
het eroafyls contain about t o about ring

abolh6 to aboet thicarborcatemse ptﬁf@iamaﬂb‘yuts@&@wlﬂt%cﬁwoe @toms. The
R e

whiéh aidybatd sama ovidifidrent, ball ere ashizfineti¢reveiny INorebimiting
nane nmeans that at |east a nltrogenpﬁaﬁ%gen or sulfur

exampies oksiftable aail grouns ipeludemhenyl ang
t
(r)”xi L?%@eﬁ%a%iﬁ ¥ rsréisgfyn I%lgmﬁlﬁﬂcgc?g%trk@ﬂwd% ring sg/stem

confpriiTR] 8BS0 5 foabadt et v atoney, preferatdy abeup§ to dpbut 10 ring atoms,
pyrazinyl, furanyl, thienyl t%rl m di I SOXAzZ0

in which ane e n])qre of ihe 5n9|atorp$,;sa§|bp merﬁﬁtgérloqh@p cargon le} éxample
mtr&@'@}?{%l ?glzjg%{lr %%ﬂgy?r ég?égﬁfd?ﬁégiﬂr} tdpglllz e +d’ heteroaryls contain

abouil Br’cQ){a@buﬂﬁlrmg aIbhisal'ﬂw Hrbelteroaml bltaarope o@tlamlw $ubstijuted by one
i m dazo[ 2, 1-b] t hi azol

f
Or MRt m@g|sypteméﬁbsyﬁjg éomm%nzo %rﬁe oaa%{%sr?tn?pd are as
definBHIR7GhY Thd PeRRURY! b£Y br thia before the heteroaryl root name means

that at least a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom.
A nitrogen atom of a heteroaryl can be optionally oxidized to the corresponding N-
oxide. Non-limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanyl,
thienyl, pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl,
pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl,
phthalazinyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl,

azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl,



10

15

20

25

30

WD 2004/ 094398 PCT/ US2004/ 011882 -10 qui nazol i nyl,
t hi enopyrimdyl, pyrrolopyridyl, imdazopyridyl,
w0 s@gd43es | nyl , benzoazai ndol yl, 1,2,4-triaziPgl/PS2004/011882
benzot hi azolyl and the |ike. "Aral kyl" neans an
aryl -al kyl - group in which the aryl and al kyl are as
previously described. Preferggd aralkyls conprise a
| ower al kyl group. Non-limting 5 exanples of
sui tabl e aral kyl groups include benzyl, 2-phenethyl

and napht hal enyl nethyl. The band to th ar ent
quma?;o{nhylguhgemma%/raqmypyrm'@wfw?al azopyay’ 9 qumoﬁyi

' |
bendo a1 AR, B P N 2t Lo a
I ower"pablkyl" ngganEpan Nop-dliiyid groap in aohmkpﬂheﬁr(yf agd ptkybare as
pre%ésl{égir@éémk%f E rseférggééféhﬁs ﬁgpﬁ@@laslt {z)vﬁ% and c)g,(}.go ﬁ%ﬂ -limiting
exanmpl&d B%tﬁé'bl Ef‘az[{érr?l Sldt}ﬁ”ihélﬁﬁg‘ﬂénﬁym%er@thmﬁdl cyclic

rrng system co about 3 to about 10 carbon
napéathaienylpetiyer Ebey)oaddmtha parendbanietyio thyappbrine allkyhs .

e it LS SR I ) 0 e
prev°18§§|§/ Idedtfsedy PFéf@ﬁSd %ﬂkyIE?rS/I% cohptseSy RvasP alkyl group. Non-I|m|t|ng

ituents” may be the sane or differe
exampilesaoiesmtabdteaikmledyl rmo@mwncmw-tq‘rylt prigly! aa@pﬁwlybsTm bond to the

sui t abl e. npnoc ic_cycloal kyl s include cycl opropyl,
par%@*éﬂ%&his;}ﬁ 9%‘}%’ ¥yl . cycloheptyl and the Iike.

Non- | "'(FSLcﬂéél Ieﬁﬁéﬁh%ﬁn@ﬁ afothaEORNOLbE hﬁ.Nt@dyoﬁc nng system

cycl oal’kyl s 1 nclude 1-decalin, norbornyl, ad

comprisinghaboutideto abeutd0 eashar aforisryefesabiyahoud ﬁdﬁ@bOHF 10 carbon

o E R RO B0 85 o A s Tho

cy cio’éﬁiﬁ@@rﬁ“be@ﬁbﬁalﬂ sabsthetedaiitrosnaer more fiimg system substituents”,
i odi'ne. Pre

erred are fluorine, chlorine or l\ifro' e,
wh:ammamb@ﬂm @areeroé@lféﬁr@nt pngara @S sieiined hGreiRe . orpin wﬂmg
exagfpj lﬂga?)ﬁé h‘gﬁ\%tcy e rl)ﬁ]éé P@dc{e“ﬁ{bﬁﬁb@% E?&ob@nt?ﬁ

cyc@h@&?l' eyclolegptacasd the likeai Nalimitingdexageples rof tsudablgnulticyclic
ring system Ring sy stemsub t|thnts

Cyclqwﬁfﬂfembﬁiﬂ 1rdeed Ebtn@éb‘?m&ima ABagkY éaﬁdg'raﬁélﬁéu ng of :
aryl, ?Iéﬂ(r%%fn%lﬂuloﬁé/a%ﬁ?ﬂo bﬂH%%( | &iddo %Lﬁié‘epbélferred are fluoro,

heter et oar hete oar al kenyl
chldrydbrdrymohpdd engrel preferread imamu,onaapd @kigroar al koxy,

2l KoiiHtalpaRmmeaEs PHBTEANISTR, Drolp e BidippoRypieTed are
fluorine, chlorine or bromine, and more preferred are fluorine and chlorine.

"Ring system substituent” means a substituent attached to an aromatic or
non-aromatic ring system, which, for example, replaces an available hydrogen on the
ring system. Ring system substituents are each independently selected from the
group consisting of: aryl, heteroaryl, aralkyl, alkylaryl, aralkenyl, heteroaralkyl,
alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyl,
aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl, aralkoxycarbonyl,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkyithio, arylthio, heteroarylthio, aralkylthio, heteroaralkyithio,
cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl, Y1Y2N-, Y;Y2N-alkyl-,
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al kyl sul fonyl, aryl sul fonyl, heteroarylsul fonyl,

al kyl sul finyl, arylsulfinyl, 30 heteroarylsulfinyl,
wa@bkdogloo43v®, arylthio, heteroarylthio, aral kyl tPCDUS2004/011882

het eroar al kyl t hi o, cycl oal kyl, cycl oal kenyl,

heterocycl yl, heterocycl enyl, Y1Y2N-, Y1Y2N- al kyl-, WO

2004/ 094398 PCT/ US2004/ 01188z _-11 Y1Y2NC(O - and

Y1Y2NSQ2-, wherein Y1 and Y2 are each independently

sel ected from the group consisting of hydrogen,

YNM@)F @%&Mzﬁ%z%%%h Y:: %‘3: @aalfflé %3%5 ;Vﬁegfﬁ%e%ﬂy selected from
ro! : ,
the BB cRsRING BEHyarbobh, RO andrafEBRIMALOTE. - i ch

cont aCysloatkengi shearea aenkrorzdc boonaloutivdicyolieing system

Preferred, cycl pal yl .rings contain, about 5 to_abo
comprigingabaub Ao _a%ﬁeri@ EPERANGERYTS: &5%‘3@?3’ 85‘?'1*@%@8 ?@OUHO carbon
atoniéju Sl\zqibltu %ﬁ%g‘{g éﬁﬁ%ﬁ%ﬁ% c%gbtﬁﬁ:g?b&gdét\ﬂ%%nd. Preferred

rtue sane or different, and
cycladlRemyd ritgiocoathialaboat 5 MpabbuinT ring g@texanghesysfoalkenyl can be

TR L e
sambid?lediff kgﬁlﬁn@ dren Gariil &Havk. ANShUifntiMgeexampbles Yt lsuitable

cycl oa i's norbornylenyl. "Heterocyclenyl" neans
monacydiv ayotoelkeénylsinchiiectyiclopentenyl 1 yelatiexenyl aycloBgrieai, and the

. conprjsi.ng about 3.to ut g

e, SBRR UG 3B50le 4ot A il By BhARR bl
of t heiRE@0FclbAyIt RReahstOnGN-BFGbtiS rrﬂjho@yarmﬁﬁmutth?dic ring
than carbon, for exanple nitrogen, oxygen or sul fur

systatrocomptising about 3 te ehpirhtA riba atema, arsfemblyrakay odpmbout 10 ring

at .l east, one car bon- Le. :
ctord b §in BREGENGRTE RS BERHERHE P10t s g lpmapt ther han
cartdhy S5 E@RHI8 hitfadny bxpgETer sulfFendmi, alonkeorrin monbisatom, and
Preferred heterocycl enyl rings contain about 5 ig_o
whickbeentaimsratiepstopesarer-caraon doubia bond o5 cafbampifogen double

etore the I t; ;
o e 8% B o0 BB SFLHERN 21981 PRIl Mo fing svstem.
Preﬂeﬁreﬂﬁ%ﬁéfdicy@l&n?l ingscatitaim abbue Shetaboat § cingratbmsarT he2prefix aza,
be optionally substituted by one or nore, rj

n st.em
oxa eubivnineleethe hatRPEyFenYlirapt nape rarans st ptIGat & NHEOGRD.
def i h . j ,
oyt b SRR reEhEC o 83780 4 A4l Adrocycenycan
be dpiohaBy slsktigie yxarteor Moo iidg systenSs@bstitosnitdewherein “ring
Non-limting exanples of suitable monocyc

systgpnpebsitéenic ise@ﬁ,ﬂefg}%%govq.n e, rogfeg,qg,sgifhlg atom of the

nerd ST PO Cofrend eX U BB ribapeng g, S-oxce o
S,SHidxi8e 6 Nortliraiting rexaynples df sidtablie monooy¢licydzaheterocyclenyl groups
inch?c]cleo 3‘|/’r2r’§),l4i_ ?gcclréhydropyridine, 1,2-dihydropyridyl, 1,4-dihydropyridyl,
1,2,3,6-tetrahydropyridine, 1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl,
2-imidazolinyl, 2-pyrazolinyl, and the like. Non-limiting examples of suitable
oxaheterocyclenyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyl,
fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheterocyclenyl group is 7-oxabicyclo[2.2.1]heptenyl. Non-limiting examples of
suitable monocyclic thiaheterocyclenyl rings include dihydrothiophenyl,

dihydrothiopyranyl, and the like.
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2-imdazolinyl, 2-pyrazolinyl, and the |iKke.

Non-limting exanpl es of suitable oxaheterocyclenyl
w@e@apst3vhcl ude 3, 4-di hydro-21- pyran, di hydr of BeEOY1004/011882

fl uorodi hydrofuranyl, and the [ike. Non-limting

exanpl e of a suitable nmulticyclic oxaheterocyclenyl

group is 7-oxabicyclo[2.2.1]Rheptenyl. Non-limting

exanpl es of 30 suitable nmonocyclic thiaheterocyclenyl

rings include di hydrothiophenyl, dihydrothiopyranyl

and t 2004/094398 / U$2004/ 011882
o S 2008 OB B bl 52008 DBRE i dmuticycc
rlng@%&%‘m GlonSpri¥indHbiicy/ & aﬁoutfﬂ()”r%gsﬁﬁzh@é“p‘?@%b@'a%ut 8 fo about 10

bout 3 to about 10 ring atons, preferably about

nng@joms, Iowhrqh@@@rorfmre D%ih@tﬁl@msdn ghe ringwiyetenn ist Hie element other

ato i the rin te th th
thaf b8, Pl SErtiR oG Pl SYRRT Blone ettt spiifagion. There
are @0 ddjadaNitixygeh @nd/ofReafrer ﬁﬁ@pﬂé@eﬁﬁﬂn@@ HngOeRA. Preferred
and/ or sulfdar atoms present in the ring system

hetgrogyelylscapniaintabogt § ¢ pbeutcd Angiatomp o dihesprefix agauexapor thia before

the hefaoGilie iR iearts ReTat RARL niudcled, 8 GE Fpr plf ptor

respRCtively i9fpreseritids fringatdras fdetiatélogytl§l d&irﬁsé @btl@ﬁalﬁ’ substituted
ring atom The heteroc¥clyl can be optionall

by anebett Motk &dng axst@mesws itgnes™whieky rrsqysb%th%meuqr@@‘fﬁrgnt and
are ggfo‘éﬁnga éa?gmtnl?ﬁ Pﬁeﬁo%tﬁﬁl?%ﬁﬂﬁ’ {et%r@é I){?ﬁgn be optionally

rogen or sul ur

omd?@cﬁt@kﬁ&&tgtfe@@hdimg M-mddmﬁ-bxddem(lsdﬂsmqu@ Nnm -limiting examples
correspondl nig N- oxi de, (? ‘%P S, S dioxid
of sNERIPIMPRYGYS %J@&F%P@édy'(ﬁm%waé e*%ﬂﬁbﬁbwrrpkdmyl piperazinyl,

moﬂgﬁper)gg%ﬁérﬁbrﬁrioﬂﬁgh I'{‘ﬁdl’iﬁﬁ‘w HP%ELC?(Y)L r]ypy‘f &QJI&))EQI’R/Y'

tetral’iydminjramylntyeltrahydMMophmmtrahyderdopwanyl and the like.
tetrahyd ofu , tetr dr ot hi ophenyl,
ot r SIVARSIH" dB %@n enyls 9rpw In %lohpthsmrﬁnd-a'kenyl are

as rgﬁgt%sﬁrrb@src}’ ibed! b?é‘ﬁéhed%’rgﬂign 8 }Bgféértﬂa 1B F‘ébﬁeg?l@roup.

are as previous Pre erre
Norahraitingrgxasnpleabasmtable avmikerwl keowps ipclude. 2-phenethenyl and

2-naitiyiaenyhTRE BRBH» iinadrest ﬁi’?h%tyﬁéﬂg?ﬁaﬁw%%ﬁ%bond

tot h'q-lé’téfc?eﬁél IPinfdahd & hb@r@é’fghaikpﬁ ﬁthich the heteroaryl and
" Het er oar al ky maans het er - group in

alkyhare s ph@/mmlyé deacrybeohnlaref@me@h&gelroam&yésscmtein alower alkyl
ed,. Pr efer ara | s cont

aroiy S NG exREiney oh SEh A ot bR b8l fedyrdHethy

f@*aﬂl-é%(ll)e gpéﬁé th?féillH@ylﬁié’thﬂy|'ﬂﬁét BbHd to the parent mo:ety s through
fur an- et hyl and quinolin-3-ylneth The bo

the akb(yt he parent noiety is through
"Heteroaralkenyl" means a heteroaryl-alkenyl- group in which the heteroaryl

and alkenyl are as previously described. Preferred heteroaralkenyls contain a lower
alkenyl group. Non-limiting examples of suitable heteroaralkenyl groups include
2-(pyrid-3-yl)ethenyl and 2-(quinolin-3-yl)ethenyl. The bond to the parent moiety is
through the alkenyl.

"Hydroxyalkyl" means a HO-alkyl- group in which alkyl is as previously
defined. Preferred hydroxyalkyls contain lower alkyl. Non-limiting examples of

suitable hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.
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the al kyl. "Heteroaral kenyl" neans a

het eroaryl - al kenyl - group in which the heteroaryl 25
wapasad4seyl are as previously described. PrefRCT/Es2004/011882

het er oar al kenyl s contain a | ower al kenyl group.

Non-limting exanples of suitable heteroaral kenyl

groups include 2-(pyrid-3-yhkyethenyl and

2-(quinolin-3-yl)ethenyl. The bond to the parent

noiety is through the alkenyl "Hydroxyal kyl " means a

et | niReyPEREs AbdHhgabo gl tyPL: eiersRohmakariior

cycl'é!% - gg@% S?CISéFREHgIe?(@f oﬁé&dcﬁé]ﬂﬁyh@@?’)@@hbﬁh v various

|nc oxynet and 2-"hydr oxyet hy
gro a;ﬁmmeowawm@ry d@?@ﬂ)@dﬁ)l’ﬂmmnd heamrent medety isthrough the

cart&[gﬁ Og’r@fgrreé(qufz( %g\n@d%ﬁl%ogfh-h@ﬂg exa%p%s of suitable

acy%@u?@'n‘f&ﬁd’é e, ac%‘t)‘iluﬁrdp@m@? ehméthgiprapaneid, blhRosnd

s previousl’y descri bed he bond to the par ent
cyciobiesagoyls t hrough the carbonyl. Preferred acyls

sam M@ablfﬁ%@e@r‘ris %ll? kﬁ\ﬂ&(m %915@ ib wqﬁ%}?ﬁ@%@f ?roqu is as previously
deseBEd e boﬁd fiHe pareppaRmtY is thid@dtoie @ntlonyl. Non-limiting

cycl ohexanoyl "Aroyl " neans an arii1 %O) roup in

exantples of switablg gr@mmpciugeab@ngeﬂ\ﬁ% it The

bond th .
LY e

des'%ﬁﬁé@y Noadiniting@x@mpieashédirple alk@xy éfdtmswncluﬂermetaoxy, ethoxy,
al kyl -0- group in which the alkyl group is

N-PapeXY 0i§ePEPPOXY s DR, AbASRIDNT- .Tha b@i@éﬁerﬁe@ Parent moiety is
Suj t groups include net hoxy, ethoxy,
thmrv-g&tgg(%??/@ %Pbpoxy n- but oxy and heptoxy. The bond
tot hmww@ﬂtnéWS&iryan&O tgm)mwg‘fwhlmh tlae laaeyl grayp énas previously
Arlo% means an aryl - th
desgribeg ndﬁﬂ\@ﬂexﬂX@ml?S 0&@“%@&5%@%( ngHHS i \ﬂlbenoxy and

w1 B i 0 b g
t hr outfhralkytosft’ hﬁ&sarw(algaralkw,@-agrbyp ix whicretiesaralkyl group is as

e Syt Rasior e b8 Foups noce
SR e e

theleihér’rmqggh

“Alkylamino” means an -NH; or -NHs" group in which one or more of the
hydrogen atoms on the nitrogen are replaced by an alkyl group as defined above.

“Arylamino” means an -NH, or -NH3" group in which one or more of the
hydrogen atoms on the nitrogen are replaced by an aryl group as defined above.

"Alkylthio" means an alkyl-S- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkylthio groups include methyithio,
ethylthio, i-propylthio and heptylthio. The bond to the parent moiety is through the
sulfur.

"Arylthio” means an aryl-S- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio and

naphthylthio. The bond to the parent moiety is through the sulfur.
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20 the ether oxygen. "Al kylam no" neans an -NH2 or
-NH3+ group in which one or nore of the hydrogen
W@t t he nitrogen are replaced by an al kyPCTyUS20p4/011882

as defined above. "Arylam no" nmeans an -NH2 or - NH3+
group in which one or nore of the hydrogen atons on

the nitrogen are replaced by an aryl group as defined
above. 25 "Al kylthio" nmeans an al kyl-S-. group in

whi ch the al kyl group is as previously described.

Non- 1 j mit | f bl
el kgl TS arersyibarose B wishdhe st Srou is as

pre@ﬁﬁély ldtetriwbed-rhﬁpn ch?rﬂtlﬁé’ ekQ R—%ieé‘ tsuf)l/‘%’é %‘a}‘alkgltﬁﬁ oPoieis

fs an- ar up in
benwhitisib. The toghetmarerﬁ raelety S\Ahmmjhythemlfdescr i bed.

el urdkenERgianT anaAas 2R AT Goukn ARG rmples of
su1tg%eéﬂfé%§%§ﬂ%§f&§r CIH&UdéWﬁetﬁékiﬁrboﬁ@a&@%ﬁ@%ﬁ’@onyl The

-14 "Aral kyl't neans an
bondrtelthy bafent gnaiety |Srhhmltt1lgbttheh:ermrafll kyl group is as
previ p iogyde cribed. Non-

Ut afirslobycaanyh Fisanab e O-GLharBIR, Mg examples of
suithgre szoﬁgé%ony?tgfouﬁs HMWPhéM&%HdﬁM and naphthoxycarbonyl.

nmeans an a gr oup.
TheNoond tatthei pageleb«ama‘tyels thfough Eh@l qagborylal koxycar bonyl

clud
ggﬁgp'f B‘ﬁéyiﬁipgﬁil ag}as;éjqoqullfﬁrtg éﬁbm@é@gr ﬁ\géw 'lmltﬂ@eexample
of a8 | i |ﬁé|b@<¥|%ﬂ{c9<96é(ﬂbon qu b@hzjllo@cfé(r@nylgﬂwemond to the parent
FTmti ngaexarrp es o sui tabl e aryl oxycar bonyl

mOI@t)OlSpibrunblt @ammyd)xycarbonyl and napht hoxycar bonyl .

T s e T e

whlhﬁ'thé bﬂ(‘yl% qpemwérealkwf Thesboridaol the aeeitangiety Ischydugh the
group i S benzyl oxycarbonyl. The bond to the parent

sulfieoylety i s through the carbonyl. "Alkylsul fonyl" means

3\,2' 2lhk ! %Iggl?ﬁbl "%agﬁgaq é’(kﬁf %6?%@%“?%@ I’Edyg&?ﬁs élﬁ:} those in
whlﬁﬁlﬂﬁélhlk reup |$ fowdrraikgh Theebdltal touthe gayént moiety is through the

Al kyl sultfinyl" nmeans an al kyl-S(O - group. Preferred
sulffbups are those in

"Arylsulfonyl" means an aryl-S(Oz)- group. The bond to the parent moiety is
through the sulfonyl.

"Arylsulfinyl" means an aryl-S(O)- group. The bond to the parent moiety is
through the sulfinyl.

“Suitable temperature” means the temperature which results in a desirable
rate of a reaction, and usually it is the temperature that results in an acceptable yield
of the desired product with the minimum production of undesirable products; or a
“suitable temperature” is that temperature at which reagents can be safely mixed
together, or that temperature at which a reaction mixture can be safely controlled, or
that temperature at which the desired products are isolated from solution.

The term “optionally substituted” means optional substitution with the specified
groups, radicals or moieties.
As used herein, the term “composition” is intended to encompass a product

comprising the specified ingredients in the specified amounts, as well as any product
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whi ch the al kyl group is |ower alkyl. The bond to the

parent noiety is through the sulfinyl. "Arylsulfonyl"
worean®9am aryl - S(02) - group. The bond to the pBCENS2004/011882

noiety is 20 through the sulfonyl. "Arylsulfinyl"

means an aryl-S(0O) - group. The bond to the parent

moi ety is through the sulfiggl. "Suitable

tenperature” neans the tenperature which results in a
desirable rate of a reaction, and usually it is the
tenperature that results in an acceptaple vield, .25 of .
whigh, Eesylis; ?"é%CtBerdﬁ‘é'fe‘iLﬂiyt ﬁOFh@rﬂ?'H?ﬁa&OgB@d%%%"J&ﬁ iggredients in the
' products; or a "suitable tenperature" is
Spe#ﬁgg%{@%gature at which reagents can be safely mxed
t og8bhveie" meanhatphysicpbastagiatioatofehianpaune@atthinimvention with
m xture can be safely_controlled, or .. that [
one r AT Ao TBREPHES, PRBdIYEGaEres o Biob S RahMd béarees of
ioni¢ %'nthd?/'élen-{'%nBi‘ﬁb”in'bméﬁﬂlg?ﬁ?dr‘oﬁeﬁ Workirigt IperRaimstances the
optional substrtution with'the specified 30 groups,
solvadelindlhbe capahbieiaftisaiationydoreeinplevdian ong er maresolvent molecules
"conposition: is intepded to enc ass P, -
are kiggbotor i e yiel BES e SRREIRET Solty hSYEE: pregmpasses
RptaseWldl is@abRNoIEtes U lonWhfifg 4xaaiiédof suitable solvates
bm@%%ﬁﬁgz 04/ 811882 -15 which results, gdi rectly or )
inclide ietharndlstes f methapotatenandothediket nElydpsde] isiagolvate wherein the
Iin rme}ﬂi elgts 'bn the specified anmounts. "Sol vate" neans
S°V§“g PeUP 1%528ci ation of a conpound of this invention
wth one or nore solvent nolecules. This physical
association_involves_varging degrees of 5 ionic and
covidleeembpdinaenig deserihasibelgWiaramsgeberse far pgposas of reference
Icertai n instances the solvate wll be capabl e of
ONlY-sol ation, for exanpl e when one or nore sol vent
ol R leRyenty #nd fREetipRcahditions usbe, as yssalbeddtelowetoniake a

the crystalline soljd. "Sol vate" enconipass S ﬁ_,oth
partieilat canppwad in 2 particslAr SRR INHERIPEESS Q5 Making fhe,gpmpound of

o UTEH 48R LA 3] BB FEdAc ekt malin

partilgaeeompbend.o sol vent nol ecul e is H20 The enbodi nents

[ I f f f X
gﬁﬁ.%nlbgg i%gn% Noov.v 1ac§f€th|gu|rqeee|{t%% is Q iregfjerdotgsaesro%esg ?orer%g[gl%g the

compound of formula I:

O\\‘\ //O _/

comprising:
(a)  converting the compound of formula Il
A
HO.C NO,
OH

to a compound of formula IV:



10

15

The reagents and reaction conditions used, as

descri bed below, to make a 15 particular conpound in
WwW@2@ane43ekil ar step in the process for naking tPEr/US2004/011882

conpound of fornula I, are also applicable to any

enbodi nent directed to a process for making that

particul ar conpound. Enbodi oggtt No. | of this

invention is directed to a process for making the

conpound of formula l: o OO HH20 OOH conprising:

(a) converting the conpound ofgpformula Il A HO2C NO2

oH Il
PCT/ US2004/ 011882 -16 I
wherein A, in conpounds!of f
sel ected fromthe group
(preferably Br); 5 (b) hy

25 to a conpound of fofmula I'V: WD 2004/ 094398
Y N2 OCH IV

as Il and IV, is
OASTNR . of Br, C and |

Ir ogelnat i N&Zthe conmpound of

fornula IV with a suitabl & hydtogenation catalyst
under hydrogen pressure, to fl8rmthe internediate
conpound of formula IV(i):

wherein A, in compounds of formulas Il and 1V, is selected from the group consisting
of Br, Cl and | (preferably Br);

(b)

hydrogenating the compound of formula IV with a suitable

hydrogenation catalyst under hydrogen pressure, to form the intermediate compound
of formula 1V(i):

()

NH,
0 OH

IV(i)

reacting the compound of formula IV(i) with a compound of formula Q:

o\ 1 ’//o
RO OR
Q
wherein R represents (C4-Cqp)alkyl, to yield a compound of formula V:
0 0
| N\
N —
- N OR



NNH2 OOHIV(i) 10 (c) reacting the conmpound of
formula I'V(i) with a conpound of formula Q 0 0 9- RO
WO@OR4P4sberein R represents (Cl-Clo)al kyl, to BpCEUS2084/011882

compound of formula Vi OON\ - NOR OOHHV 15
WO 2004/ 094398 PCT/ US2004/011882 -17 (d) converting
the conpound of formula Il _.4@.Oel H IIl to a
compound of forrmula VI: Ph OH N H WV

(d)  converting the compound of formula Il

0
0
H
\ |
]}
to a compound of formula VI:
| " OH
/\/
N
o |
H
\ |
Vi

(e) adding a protecting group to the compound of formula VI to yield a

compound of formula VII:

:Pll 0G
' A~
o |
H
\ |
Vii

10
wherein G represents a protecting group;

(f) reacting the compound of formula VIl with a suitable organometaliic

reagent, followed by work-up, to yield a compound of formula VIII:

Ph
= oG

A~

HN
O ‘4
, K=t

s vill



5 (e) adding a protecting group to the conpound of

formula VI to yield a conmpound of formula VII: Ph )
w@o4mbad H VII 10 wherein G represents a prPOL/ES10041011882

group; (f) reacting the compound of fornmula VII with a

suitabl e organonetallic reagent, followed by work-up,

to yield a conpound of fornuhg_VIiIl: Ph /OG HNa O \

I "//Et 15 VIII WD 2004/ 094398 PCT/ US2004/ 011882 -18

(g) renoving the protecting group (G fromthe

co ound of fort@ll a VI

| o 'ROVIBG prﬂqc 95‘{'—}% m%rﬁ ﬁ%'@g“@ﬁl)lr% of formula VIII to

ylel&% HiHY &ferraQEaxund of formula IX into an inne
I nternedi ate conpound of forrB” a X

= OH
O 'l,//Et
\ |
X ;
5 (h)  converting the compound of formula IX into an imine intermediate
compound of formula X:
Ph

P
\QOJ) K
X

(i) converting the imine intermediate compound of formula X into the salt of
10 formula XI:

@) reacting the compound of formula X1 with the compound of formula V to
yield the compound of formula I; or
15

(k)  converting the compound of formula Xl to the free amine:
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Ph NJ O. \ I //Et x (i) converting the imne
i nternmedi ate conpound of fornula X into the salt of
WO 200094308 a Xl : Acid HZN XI  (j) reacting the PONpS2904011882

of formula X1 with the conpound of formula Vto yield

t he compound of formula I; or 15 (k) converting the
compound of formula XI to thggfree amne: H2N XII WO
2004/ 094398 PCT/ US2004/ 011882 -19 and reacting the
conpound of forrmula XII wth the compound of fornula V

and rfadtng *qﬁ%ﬁﬁ%@?@ﬁ%&fwﬂﬁ'tﬁﬁ'gba?p%%%?so“f&ér'nﬁtﬁg\”‘o Vield the
combabpd! dﬁ@&nd}% 1, the order of making the corrpound of
I and the c

or mu onpound of fornmula Xl is not
cr Thosalskillat s thenart sl eppretiai@kiatdn ﬂh@pmﬂ@ga@ﬁ&wmodlment No.

1, tr{gféq%uielg §f \nl'ia%ﬂ?% e Co%on % fggmgl{%(\é apﬂ&@%‘kbm%uga of formula Xl is
not ?I‘lﬁ@%@t ?\?Eot ﬁe%r@épéﬁ%kﬁgrthéﬁbm%uc gf%‘ rfl@x?:‘iﬂrllgl!ﬂdn@fhe compound
of formula X1l i IS not critical.

Embodiment No. 2 of this invention is directed to a process for making the

compound of formula I:

2 /

/N E 0o
N N
N
O OH

comprising:
(@)  converting the compound of formula Ill
0
0
H
\ |
i
to a compound of formula VI:
P OH
/\/
I
0
H
\ |



(a) converting the conmpound of forrmula Il O OMH

Il to a compound of fornmula VI: Ph SOH N O \ H 15
w3904/ 094398 PCT/ US2004/ 011882 -20 (b) edbusmpo#011882

protecting group to the conmpound of formula VI to

yield a compound of formula VII: Ph OG N OH X911 5

wherein G represents a protesging group; (c) reacting

the conpound of fornula VII wth a suitable

organonetal lic reagent, followed by work-up, to yield

4 %b%npogggin%fa {)%tgéﬂn% erlolu{):to ?ﬁ‘e gcg;mpyll}lnd of Xjr/m/u% VI to yield a

compound of formula VII:

Pll oG
N/\/
o |
H
\ |
Vil

5 wherein G represents a protecting group;

(c)  reacting the compound of formula VIl with a suitable organometallic

reagent, followed by work-up, to yield a compound of formula VIII:
P 0G
HN/\/
O 1y
l
Vil

10
(d)  removing the protecting group (G) from the compound of formula VIII to

yield a compound of formula IX:

15



\ VIII 10 (d) renoving the protecting group (G from
the conpound of forrmula VIII to vyield a conpound of
wo oroabe98 X2 Ph OH HN O "1//Et ix 15 WO 2004POPUSH84/011882

PCT/ US2004/ 011882 -21 (e) converting the conmpound of
formula I X into an imne internedi ate conpound of
formula X2 Ph NJ &1 eO(r)Epq.x 5 (f) converting the

i mne internedi ate conpound o? formula X into the salt

of formula XI: O Acid H2N XI (g) reacting the

o ORO ‘envartheythe Gogpend 4t KSR b oMyt ST dete

con{?nogmd of formula X:
Ph
~
N
O '///Et
\ |
X
5 ) converting the imine intermediate compound of formula X into the salt of
formula XI:

Acid *Hz2N

5..”:\

Xi

(g) reacting the compound of formula XI with the compound of formula Q:

Nr

RO OR
10 Q

to yield a compound of formula XIII:

N

—_ - O

RO

Xl
wherein R represents (C4-C1o)alkyl in formulas Q and XIil; or

15 (h)  converting the compound of formula Xl to a compound of formula XIH:



- - 0 ROHXIII wherein Rrepresents (C1-C10)al kyl
in formulas Qand Xll1; or 15 (h) converting the

wa@ormpogsgs of forrmula XI to a conpound of for muPEI/KE1004/011882
WD 2004/ 094398 PCT/ US2004/ 011882 -22- H2N ~oz Xl |

and reacting the conpound of formula XIl with a
conpound of formula @ O O-pz2l( RO OR Q toyield a

compound of forrmula XIlIl: 000 ROH, 5 XII
wherein R represents (Cl-Clo)al kyl in formulas Q and
Xitl; (i) converting the caowpound of fornmula Il A

HR2C N2 OH Il a io whereizn Ais selected fromthe

group consisting of Br, 4 _~and 4 (preferably Br), to a
conpound of fornul a IV:HZNW

N
and reacting the compound of formula XlI with a compound of formula Q:
o\\ {;,o
RO OR
Q
to yield a compound of formula XIHI:
o 0
N
— < /)
RO N
U

5 XIII

wherein R represents (C1-Cqp)alkyl in formulas Q and XIlI;

(i) converting the compound of formula Il
A

HO,C NO,
OH

10  wherein A is selected from the group consisting of Br, Cl and | (preferably Br), to a

compound of formula IV:
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[ /N\ NO2 0 CH 1V WD 2004/094398 PCT/ US2004/ 011882

-23 hydrogenating the conpound of fornula IV wth a
waiotapizes hydrogenati on catal yst under hydr ogeeT/US2004/011882

pressure, to formthe internedi ate conpound of

formula 1V9(i): NNH2 O CHIV(i) 5 (k) reacting the

compound of forrmula IV(i) wW$H_the conpound of fornula

X1l to yield the compound of formula 1. Those skilled

inthe art wll appreci ate that in the process of

di th d Ki
| ahysiraenating e EompaieShioTbitl iR ASTRRS, <
hydr'b@bgéflbﬁ 'cé?élyst-[ﬁﬁef RPGRALA preskUreARfbAN tROiflbirhédiste compound
use he conpound of fornula Xl fromthe

of farompbeo M{): of forrrula [l in steps (a) to (f) in
Enmbodi mrent No. 2 are the sa -- as those used to make

t he conpound of fornul al Xl the conpound of
formula I'l'l in steps ( to n Enbodi nent No. 1.
15 The reagents and reactjion gondriwpons to convert the
salt of formula XI to the freg amne of fornmula Xl
in step (h) of Enbodi nent No 6 are the sanme as those
used to convert the salt of MBrmula;xi to the free
amne of formula XIl in step (k) of Enbodinent No. 1.
The reagents and reaction conditions to nake the

coppoun ofh dU f38rhtilaMVIiNRith 2]
FOTR0L iR of IV i ng e offormule

Xlllm;mlchme mdrmpeumd;eﬂformuwake t he conpound of formula I,
fr qmotsgeskﬁlegq %]éj grt(\)/\fnll Egﬁpe%lla%g that in the process of Embodiment No.

2, the order of making the compound of formula XlIl and the compound of formula
IV(i) is not critical.

The reagents and reaction conditions used to make the compound of formula
X1 from the compound of formula lll in steps (a) to (f) in Embodiment No. 2 are the
same as those used to make the compound of formula Xl from the compound of
formula 1l in steps (d) to (i) in Embodiment No. 1.

The reagents and reaction conditions to convert the salt of formula Xl to the
free amine of formula Xl in step (h) of Embodiment No. 2 are the same as those used
to convert the salt of formula Xl to the free amine of formula Xl in step (k) of
Embodiment No. 1.

The reagents and reaction conditions to make the compound of formula XIli
from the compound of formula X! in step (g) of Embodiment No. 2 are the same as
those used to make the compound of formula I, from the compounds of formulas V
and Xl, in step (j) of Embodiment No. 1.

The reagents and reaction conditions to make the compound of formula X1l
from the compound of formula XlI in step (h) of Embodiment No. 2 are the same as
those used to make the compound of formula I, from the compounds of formula V and
X1, in step (k) of Embodiment No. 1.

Embodiment No. 3 is directed to the process described in Embodiment No. 1
wherein the compound of formula Xl is reacted with the compound of formula V to

yield the compound of formula [.
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and XlI, in step (j) of Enbodinent No. 1. The reagents
and reaction conditions to nmake the conpound of
wo eoomde9Xl 11 fromthe conmpound of formula XIPCT/OSHDEM 1882

(h) of Enbodinment No. 2 are the sanme as 25 those used

to make the conpound of formula I, fromthe conpounds

of formula V and X1, in step-(k) of Enbodi ment No.

1. Enbodinent No. 3 is directed to the process

descri bed in Enbodi nent No. | wherein the conmpound of

t o ERfriidionh No. 45 Shretogro s RLTas ey B If 6B sBimlent No. 1
whe“’&mh%eﬁﬂfo%a&ﬁzorm@é }ﬁn@@dmmmd Mheéfre@amr@oﬁfednm@ X1l, and
the process described in Enbodinme | wher ei

saiccoorppownti of formwialH ixreacisd BHOdRE @amp@unﬁ@f forgaia wewe'd the
and said conpound of fornula 2SI1 is
CO"}P@&Pﬁeoglf%"E‘ﬂgt'he compound of forrmula V to yi eld the
commbsyimeht Ney. Bub dirbcted tEIth)@(j'mmsB d&saned & Bmbedireent No. 2
to the process described.in E
whargie the mespeyngrofifgrmuipailig r@@qbé F‘EE W@‘mq?ormlﬂa Qto
yi el d the conmpound of
V'e'ﬁgmﬁ'ﬁgﬂﬁ{‘d OEWAEE%IQ No. 6 is directed to the
pr Eabsdifest Ndvéds IdlireEmdctditheptodm.s described én' Embmdimenl No. 2
conpound of formul a .S convert o the f ree
wheseinthepermporand of fagmu d“é%(icen%%ﬁ&gg’n@ed‘fe? aming g ermidla Xil, and
saldcg%r%lggﬁ@@g mfrﬁmlé ?ﬂ I%l?cfﬁ)&é’@%t fthé %Fﬂﬂcﬁm@ deObH"Ilﬂb(bkh?leld the

ormu Enbowrent . 7 is directed
contpundfdorsarXitl. maki ng a conpound of formula V: 00

En?t;{odi%”le%t ﬂgg is\éire%?ed to a process for making a compound of formula

V:
0 0
| N
N ——
- N OR
o oH
\'
using compounds of the formulas Il and Q:
A
o%\ . //o
HO.C NO, —
OH RO OR

Il Q

wherein A is selected from the group consisting of Br, Cl and | (with Br being
preferred); and R represents (C4-Cqo)alkyl. The reagents and reaction conditions
used in this embodiment are the same as those used in the preparation of the
compound of formula ¥ from compounds of formulas Il and Q described in

Embodiment No. 1 steps (a) to (c).
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15

usi ng conmpounds of the formulas Il and Q A OO HO2C

NO2 OH ROOR Il Q wherein Ais selected fromthe
w@e@aposensi sting of Br, C and | (with Br bei PQI/B82004/011882

preferred); and R represents (Cl-Clo)al kyl. The

reagents and reaction conditions wused in this

enbodi nent are the sane as t4wse used in the

preparation of the conpound of formula V from

conmpounds of fornulas Il and Q described in

E odi ngnt . J.ste to (c). 004/ 09
Thsshmantilacsis AFS3e b aurneris RhMANTL gt g glgormuia

Xl Ofaxnrocess for making a conpound of fornmula Xl or XlI:

Acid H2N (r) H2N XI or XII 5 using a conpoﬁdg of

formula I11: 8 0 X1 H 11l The reagents am

reacti on con@tl ons used in this embodi nent are the

samne ,as in the preparation ofygte~sommound

of fé\cl‘f‘h rom conpound of fofmul a w

descri bed |n E i ment No. | steps (d) to (i), 1d,

for Xil, th Iconversi on to step in step (ki

Enmbodi nent . 9is directed t&a process for making a
conmpound of forrmula IV A 7N\

using a compound of formula Hi:

o
\ |
il
The reagents and reaction conditions used in this embodiment are the same as those
used in the preparation of the compound of formula Xl or Xl from compound of
formula Il described in Embodiment No. 1 steps (d) to (i), and, for XlI, the conversion
step in step (k).
Embodiment No. 9 is directed to a process for making a compound of formula

'
A
N
- NO,
0 OH

v
using a compound of formula II:

A

HO,C NO,

OH
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15

NO2 OOH 1V is using a compound of fornula Il: A
HO2C NO2 OH 11 WD 2004/ 094398 PCT/ US2004/ 011882 - 26
wob@re439A i s sel ected fromthe group consi stiPQI/oB20B4/011882

A and | (wth Br being preferred). The reagents and
reaction conditions used in this enbodi nent are the

same as those used in the prggarati on of the conpound
of formula IV from conpound of formula Il described
in Enbodi nent No. 1 step (a). 5 Enbodinent No. 10 is

di fed,t f ki
whefejo 7 i iagled rBEfa o cofRiting R RGN b PREAS
prefél'red T ad¥els afirddction cdfﬂh!ﬂrcﬁismsédl if tﬁle|e¢ﬁl§&dm‘efr@ Bre the
oup consisting of Br, d and | (with Br bein

sam&r@‘ t%nosedgsedm éhe pwy@m@@rawothe@@mp%wd@m@imu@w ft@‘@d:ompound

of el eEies R BERnetie o “BefRi a1 v( i) 7 rom 15

c OEﬁ%dHﬁn@ht N@f 10 lisdiréctde 36 bigrededs¥oFmzkihgramiontisountd of formula
steps (a) and (b). Enbodinment No. 11 is directed to a
IV(i)or ocess for making a conpound of formula

_N
NH,
0 OH

V(i)
from a compound of formula Il:

A

HO,C NO,
OH

wherein A is selected from the group consisting of Br, Cl and | (with Br being
preferred). The reagents and reaction conditions used in this embodiment are the
same as those used in the preparation of the compound of formula V(i) from
compound of formula Il described in Embodiment No. 1 steps (a) and (b).
Embodiment No. 11 is directed to a process for making a compound of formula

Xiit:

e 0
N’

= =_ O

RO ﬁ/W

Xil
using compounds of the formulas Q and X, or Q and XII:
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Xill1: .00 0 ROHXII wusing conmpounds of the

formulas Qand XlI, or 0 and XlIl: WO 2004/ 094398
w04/ 011882 -27- O O Acid H2N O H2H CPCT/LISTROH/011882

OR and KI or All The reagents and reaction conditions

used in this enbodi nent are the sane as those wused in

the preparation of the conpogpd of fornmula X Il from

compounds of fornulas Qand X, or Qand X1,

descri bed in Enbodi ment No. 2 steps (a) to (h). 5

Enmbodi ment No. 12 is d|r ted to a process for P
o{repegl ng a conpound of— formulal: OOO H H—O C]—|

a gonmprising: (a) diss |VI RY the conpound of
Hl:] A HORC NGRci@HHRN | vent sel edtd f m
RE\group consi sting of: tet" nitrile, THF, /

RO OR
Q and KN

The reagents and reaction conditions used in this embodiment are the same as those

used in the preparation of the compound of formula XlII from compounds of formulas

Q and Xl, or Q and XII, described in Embodiment No. 2 steps (a) to (h).

Embodiment No. 12 is directed to a process for preparing a compound of

formula I:

O O

N
N =l _A_ 0
- N N
Cow
0 OH
I

comprising:

(@) dissolving the compound of formula II:
A

HO,C NO,
OH

a solvent selected from the group consisting of: acetonitrile, THF,
t-butylmethylether, methylenechloride, toluene, ethylacetate, diethylether, and
chloroform, and

an acid chloride selected from the group consisting of: thionyl chloride and
oxalyl chloride, wherein a catalytic amount of DMF is optionally used when oxalyl
chloride is used;

and adjusting the temperature of the resulting reaction mixture to a about
-20°C to about 110°C;
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15 t-butyl nmet hyl et her, nethyl enechl ori de, tol uene,

et hyl acetate, diethylether, and chloroform and an
w@eiod/ogf3hori de sel ected fromthe group consi stP@myUsIN4/011882

thionyl chloride and oxalyl chloride, wherein a

catal ytic anount of DMF is optionally used when oxal yl

chloride is used; 20 and adjggting the tenperature of

the resulting reaction mxture to a about -20Cto

about 110C, WD 2004/094398 PCT/ US2004/011882 -28

OBt b R T e RSB TG SEbAT Sgporar

Ofagsgi!%ﬂjggéﬁmlgam ne gas or a solution of

[ am ne, at a concentration of at |east about 1
rmladdu@qmmminylamm gas pes sebitionefdireeivlaisingd abe concentration of

at Iqﬂsigmﬁﬂ@q me}%’h g@]ﬁ{ﬁz ggﬁw{tl@ ?e%%éo!f&@e A?Jnrﬁ?lhﬁd of formula Il, wherein

the QQI‘Oéhﬁb'r REidodimeligRhMMe solliton EH¥sletted lﬂlfdm et Qsdui:i dwrsisting of:
enechl ori de, toluene, ethylacetate

acetnétiley T drbtdme terie bR ToE Wy laécorDAg clyane, ethylacstate,
rag u resulting reaction mxture to a -
d'etﬁ‘glg&ﬁfa?mﬁ 8““5’(0%%0 -20C to about 50C, 10 acidifying
t h%HfL%%Hbtth@ ﬁempé@tun@bfﬁhﬂem&tmg tdaction majdkme do aderhpecature of

of about to about 7, to produce a conpound of
aboubrzﬁJDJ0|abOUA50RCw NO2 0 OH IV wherein Ais in the

co %gdﬂ?@ t@‘; nﬂ;egélp}ié ?éa%tfogarﬂg%\ it vlng'\ %FP 'a?&é@ﬁ's BERMold'§H of about

Otdwmgewprdwcb@Cdefmmm Mila |V by mxing
said conmpound of fornula IV pMth: a base sel ected

fromthe group consisting of:jKOH NaOCH Na2CG3,
K2CGs,

l
N
d NO,

0 OH
v

wherein A is in the compounds of formulas Il and 1V is selected from the group

consisting of Br, Cl and |,

(b)  hydrogenating the compound of formula IV by mixing said compound of
formula IV with:

a base selected from the group consisting of: KOH, NaOH, NaxCO3, K2COs,
K,CO3, NaHCOs, KHCO3, tetramethylguanidine, DBU, diisopropylethylamine and
mixtures thereof, wherein said base is in a concentration of at least about 1 molar
equivalent with respect to the compound of formula IV,

a hydrogenation catalyst selected from the group consisting of: Pd/C, PYC,
PdOH, and Raney nickel; and

a solvent selected from the group consisting of: THF, methanol, ethanol,
propanol, isopropanol, acetonitrile, ethyl acetate, and mixtures thereof; and

pressurizing the resulting mixture under hydrogen at a pressure of about 10 to

about 500 psi to produce the intermediate compound of formula 1V(i):



20 K2CO3, NaHCO3, KHCO3, tetranethyl guanidi ne, DBU
di i sopropyl ethyl am ne and m xtures thereof, wherein
wgadod/opgse is in a concentration of at |east abOIUSZ004/011882
nol ar equivalent with respect to the conpound of
formula IV, a hydrogenation catal yst selected fromthe
group consisting of: Pd/C, R9ggC, PdOH, and Raney
ni ckel ; and 25 a solvent selected fromthe group
consi sting of: THF, nethanol, ethanol, propanol,
I sopropanol, acetonitrile, x| acetate, and m xtures
thereof; and pressurizi|ng t ésul ting m xture under
hydrogen at a pressure apbqu Q0 to about 500 psi to
produce the internedi dte ¢onmpopnd H.formula 1V(i): WO
2004/ 094398 PCT/ US2004/ 011882 g529- N NH2 O OH (c)
addi ng t he conpound of fornu“@. r OO ROORQ 5in
a concentration of at |east | | ar equivalent with
respect to the conmpound of fornula IV(i), to the
reaction m xture conprising the conpound of fornula
I V({c) Oék!cﬁh?lﬂﬁ’e compband obJormaulglQadj usting the
tenperature to about 0 Cto aboHt 80 Cto produce a
compound of formula V: O Ny - NOROOHH V 10
wherein R in said conpound pf [fornula Qis selected
fromthe group consisting o—\gethyl, ethyl, propyl
and isopropyl, and whereRrg sai doreaction is optionally
catal yzed by a base selecte@kééon1the group
consi sting of: KOH, NaOH, Na2 , K2QC03,

in a concentration of at least 1 molar equivalent with respect to the compound of

formula IV(i), to the reaction mixture comprising the compound of formula V(i)
obtained in step (b), and adjusting the temperature to about 0 °C to about 80 °C to

produce a compound of formula V:

| N
N —
N OR

-~

wherein R in said compound of formula Q is selected from the group consisting of:
methyl, ethyl, propyl and isopropyl, and wherein said reaction is optionally catalyzed
by a base selected from the group consisting of: KOH, NaOH, NaxCO3z, K2COs,
NaHCO3;, KHCO3, tetramethylguanidine, DBU, diisopropylethylamine, and mixtures

thereof;

(d1) mixing: the compound of formula V from step (c) with the compound of

formula XI

Acid *HN

;2....\

Xi



10

15

20

25

NaHCO3, KHCO3, tetranethyl guani di ne, DBU,

di i sopropyl ethyl am ne, and m xtures thereof; 15 (dl)
wWorzooung39g he conpound of forrmula V fromstep (BQT/WE1004/011882

the conpound of forrmula XI 0 Acid H2N XI WO

2004/ 094398 PCT/ US2004/ 011882 -30 and a base in a

sol vent, heating the resultigg.-reaction mxture to a

tenperature of about 20 C to about 150 C, and then

acidifying the reaction mxture to a pH of about -3 to

and %3?9 T éé t%@y%ogggtﬁqq Wg re p@md rg%ﬁgq?\smgr otp 2 ?ér#p&%?ure of
aboMO %T@abgumdﬂd @ﬁdﬂﬂ@ﬁre!ciﬂ%ﬁ]% 4 Bhction mixture to a pH of about

di i sopropyl et hyl am ne wherei n each
3to labouhii,etga)fdém@ g ogmmmopfffwwlﬂﬂesagd bagesing seleplpd from the

oo grBt o B GFBth eyt CALRER B e

and \ANfF'??)E eFRAein ésch Rélscmﬂ‘ép@mbrmﬁ/ detyoted érom/theagld)upa:lodmstmg of:
sol vent being selected fromthe group COﬂSI

alkyhand cyeloalkylhand saistbage-baipp userrArcencgpiraien elé?‘-gleast about 1

ol 4R TRl SR By 2 st e

seleefed dMahs groub saidistirgnef: nithlepethae, aﬁtﬁalbaholfs;olmtsh@r
resulting reaction mxture with a base selected from

the group consisting of: NaOH, KOH, M(OH) 2, Na2CO3

gdészoﬂ%xm ‘i’h@c&lﬁ Dna%‘i’%m?ulémabom 14, said

one at a tenperature of about 0C
to about 50 C to produce a cohpound of fornula Xl |I:

H2ZN 20 XIl dissol ving saidzconpound of fornula V

fromstep (c) in a S&I;ia/esze’ex@j/from

Xi

with water and solvent selected from the group consisting of: ethers and methylene
chloride;

basifying the resulting reaction mixture with a base selected from the group
consisting of: NaOH, KOH, Mg(OH),, Na2CO3 and K2CO3, to a pH of about 7 to about
14, said basification being done at a temperature of about 0°C to about 50 °Cto
produce a compound of formula XII:

dissolving said compound of formula V from step (c) in a solvent selected from
the group consisting of: alcohol solvents, nitrile solvents, ether solvents and toluene;
mixing the resuiting solution with the compound of formula Xll, and optionally

adding a catalytic amount of a base to the resulting solution, wherein said base is



the group consisting of: al cohol solvents, nitrile
sol vents, ether solvents and toluene; mxing the
WO e@ulop43pg) sol ution with the conpound of for nuPer/KE1004/011882
and optionally 25 adding a catalytic anount of a base
to the resulting solution, wherein said base is WO
2004/ 094398 PCT/ US2004/01188% . -31 selected fromthe
group consisting of: pyridine and -N(R3)3, wherein R3
is selected fromthe group consi sting of: alkyl,

LT T S ST S,
from%@@ro&é%oﬁé&ﬁﬁ’g B Qs %r?l aﬁé!@oalrﬁ@l aBflalk@r Bht avHereid the

wherein sai'd compound of formula Xl 1s_prepared
tem;tgraturenoi ih&graﬁmﬁlng@qﬂdmﬂulstﬁbwbﬁﬁuﬁéo labput @5& Ciig prpéuce a
g) mP g equi valent, with respect to the
com@g%q)gf,] Fbrnula 111, of R-2-(-)-phenylglycinol in
a sol vent selected fromthe group consisting of:
aromatic solvents, ha enat ed sol vents, aI cohol
sole)ent whergin saldeccmwww? of formHiay Xksig Inraprred byad

g the resulting m xture at
" SHESTg BSRno BPRIER RS (e resul it mxt e &
OH VI mxing the solution confrising the conpound of
formula VI with a silylati agent selected from
the group consi sting of. thyl di sil azane, TMS
chloride, 20 and TMSOTF, ein the TM5 chl oride or
TMSOTF is used in conbinationpth an aryl or al kyl
base, and an acid in a concentration of at |east about
0.2 nol ar equi val ent

r

with 0.01 molar equivalent, with respect to the compound of formula lll, of
R-2-(-)-phenylglycinol in a solvent selected from the group consisting of: aromatic
solvents, halogenated solvents, alcohol solvents, nitrile solvents, ether solvents, and
mixtures thereof, and heating the resulting mixture at reflux to produce a compound of

formula VI:

Pfl OH
N/\/
o |
H
\ |
Vi

mixing the solution comprising the compound of formula VI with a silylating

reagent selected from the group consisting of: hexamethyldisilazane, TMS chloride,
Vand TMSOTF, wherein the TMS chloride or TMSOTF is used in combination with an
aryl or alkyl base, and an acid in a concentration of at least about 0.2 molar equivalent
with respect to the compound of formula VI, preferably at least about 0.4 molar
equivalents, said acid being selected from the group consisting of: ammonium
sulphate, ammonium nitrate, ammonium chloride, HoSQ4, HCI, H3POy, citric acid,
mesyl chloride, paratoluenesulfonic acid, paratoluenesulfonic acid pyridinium salt, and
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with respect to the conpound of fornula VI, preferably

at | east about 0.4 nolar equivalents, said acid being
W@ eloeobesas from t he group consi sting of: ammoni BPOT/US2004/011882

sul phat e, ammoni um nitrate, ammoni um chloride, H2SO4,

HO, H3PO4, citric acid, 25 nesyl chloride,

par at ol uenesul foni ¢ aci d, pagatol uenesul fonic acid

pyridiniumsalt, and WO 2004/ 094398 PCT/ US2004/ 011882

-32 al kylsulfonic acid, and heating the resulting

reaction mixture at reflu

: X .to duce
alkyisopDlaTRPIGr A haaing WeIrcSHEnGEaRian Bty atgelie updce an
ting group that is the silylating

Imlrlr eagegmgdﬁrﬁh%gg sai d imne conpound of fornula

VI1 with an organonetallic red@ent pjp a solvent at a

tenperature of about 0 Cto ab C, said

organonetal lic reagent beingi'sel ected fromthe group

consisting of: diethyl zinc, gthylzinc brom de,

et hyl zinc 10 chl ori de, ' Y mayggesi um br om de,

et hyl magnesi um chl ori de’ ethyllithium said

organonetal | i c reagent b&ingyysed in a concentration

of 0.1 to about 5 nolar equivalents with respect to

t he compound of fornmula VII, said solvent being

G5 s oSBT IBAT U8 Rt o

m xtures thereof, to produce a conpound of formula

VIIl: Ph OG HNO "//Et \ 15 Vi
mixing said imine compound of formula VII with an organometallic reagent in a

solvent at a temperature of about 0 °C to about 80 °C, said organometallic reagent
being selected from the group consisting of: diethyl zinc, ethylzinc bromide, ethylzinc
chloride, ethylmagnesium bromide, ethylmagnesium chloride and ethyllithium, said
organometallic reagent being used in a concentration of 0.1 to about 5 molar
equivalents with respect to the compound of formula VI, said solvent being selected
from the group consisting of: benzene, toluene, TBME, THF, DME, dimethoxyethane,

and mixtures thereof, to produce a compound of formula VIIi:

" oG
o~

HN
. K=
l
viil
adding the compound of formula VI to a cooled aqueous acid, said acid being
at a concentration of about 2.5 to about 5 molar equivalents with respect to the
compound of formula VIII, adding water and a cosolvent and mixing the resulting

mixture, adding a base to said mixture to adjust the pH of the aqueous phase to about

9 to about 13, to produce a compound of formula IX:
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addi ng the conmpound of forrmula VIII to a cool ed

aqueous acid, said acid being at a concentration of
W@k B9H t o about 5 nol ar equival ents w th rESpES1004/011882

the conmpound of forrmula VIII, adding water and a

cosol vent and m xing the resulting mxture, adding a

base to said m xture to adjugk the pH of the aqueous

phase to about 20 9 to about "13, to produce a conpound

of formula I XX WD 2004/ 094398 PCT/ US2004/011882 - 33

Ph-QH HN'" (r) (r)i /Bt \ I @l X said co-solvent

bei ng selected fromthe group consi g ng of: nethanol,

et hanol, propanol, |sopropanqy”\b6ianol, sec- but anol ,

pent anol , hexanol, heptanol ,H¥ctanol, and m xtures

thereof, 5 said base bei sel.ected fron1the group

consi sting of: ammoni y roxﬂde met al hydr oxi de,

netal oxide, netal carb e, nmetal bicarbonate, and

m xtures thereof, wherein £8id netal is selected from

t he group conS|st|ng of : lithium sodlun] potass um

r utsiadt corsolyest beingtsslscted fiom theggreyp wensisting Mrmethanol ethanol,

proganieniOraRPL g setBh oL BRI He3glbl #Ehtanal. octanal, and

mixG a8 khEreof, 10 mercury and cerium or said base being
sel ected f’ro.mthe g[roup consisting of: a netal salt of
a (said b@epannumc e drom thesgroup copsistiag RAAMMaRkER siydroxide,

e e, L08Rl s

thefedf, 'Whé?elr?%ald raéiaY Rnéelsetbe Gloatther rouploengisting of: lithium, sodium,
consi sting of: water, methanol, ethanol,

potassipMopI@HIM, 566 HIND| beryliump maghgsium, 'ﬁ&bﬁgoﬂwn'a?”um
T g I 50, o, g i

merouxy gn@@eﬂ@mr epf, cooling the resulting solution to a

tenperature of about -5 C.to about 2
ns%ld base being selected from the group cons%tlng of: a metal salt of a (C+-

C1o)alkanol and a (C;-Cz)cycloalkanol, wherein the metal is selected from the group

consisting of: Li, Na, K, and Mg;

dissolving the compound of formula IX in solvent selected from the group
consisting of: water, methanol, ethanol, propanol, isopropanol, butanol, sec-butanol,
pentanol, hexanol, tetrahydrofuran, 1,2-dimethoxyethane, 1,2-diethoxymethane,
diglyme, 1,4-dioxane, and mixtures thereof,

cooling the resulting solution to a temperature of about -5 °C to about 20 °C,
adding R*NH; to said solution, and then adding an agent selected from the group
consisting of: NalOg4, Pb(OAc)s, HslOg, and mixtures thereof, to produce a compound
of X:

Ph

~
N

\<)/\I)"” Et
\ |

X - and
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20 adding RANH2 to said solution, and then adding an
agent selected fromthe group consisting of: NalO4,
wok{o@beds H5106, and mi xtures thereof, to proRPCIESH04/011882

compound of X: oPh N~/ | /Et X ; and WO 2004/ 094398

PCT/ US2004/ 011882 -34 wherein R4 is is selected from

the group consisting of al ky,_cycloal kyl,

het erocycl oal kyl, aryl, heteroaryl, and aralkyl;

d:jz_sol Vi Eg t he compound of fornmula X in a solvent and

adding the resulting 5 solution to an acid sol ution at
wheegin &%p@maje@ed ETh ﬂw BrOMPEGNSISHng b A RYCIOIC 1 o

C ound of fornmula Xl: Acid
hetef@%f%iaaﬁ&é’a%fﬁﬁf)@%%guﬁ@ %(r[be%%ﬁ% a salt, wherein said
solvent is selected fromthe group consisting of:
hydr ocarbon to sol vents and }gt hers and m, xt

| ! res .
{ heieseiinadha commpuael of foandiapCin ok EBh?EH adgingie resulting
[ s ! ' i ' °
solufigh'® 3 g ipon ol G ApBRA S rahGhDHblerdlly Hom dSREE0 *Cto
aboutsr @ o pioduedithe congounddfifermiiladdt ed to a process as
descri bed in Enbodi ment No. 12 except that: 15 in-
step (a), the preparation of Zthe conpound of fornula
IV, the reaction mixture of Zsai c{?con'pound of formula
|1 and said acid chl ggjdoei,N out 90C, said
dimethylamine is at a concentrafi gh of at |east about
2 nol ar equivalents with respect to the conpound of
forrrula 1, said tenperaturglof said reaction mxture
_is about 0C to about 25C, said reaction mxture is
saidansingpdunsuiXk eeing gH$atk about 1 to about 20 5, said acid

]; g{q@%?e:aiﬁ ggg#gcﬁﬂ%)tﬁg 'sgf'gf%l ﬁ?@ﬁgﬁ “gtrgl?% Eénﬁé)!%ﬁ rﬁ gﬂ 'HyHRbcarbon
solveher & éthers and mixtures thereof, and
said acid is selected from the group consisting of: sulfonic acids, tartaric acids,
HoSO4, HCI, HsPO,, HBr, carboxylic acids and mixtures thereof.
Embodiment No. 13 is directed to a process as described in Embodiment No.

12 except that:

in step (a), the preparation of the compound of formula IV, the reaction
mixture of said compound of formula Il and said acid chloride is 40°C to about 90°C,
said dimethylamine is at a concentration of at least about 2 molar equivalents with
respect to the compound of formula ll, said temperature of said reaction mixture is
about 0°C to about 25°C, said reaction mixture is acidified to a pH of about 1 to about
5, said acid for said aqueous acid is is selected from the group consiting of: HCI,
H,S 04, HsPOy4, and mixtures thereof;

in step (b), the hydrogenation of the compound of formula IV, said base
is selected from the group consisting of: Na;COj3, K2CO3, and mixtures thereof, said
bhase is used at a concentration of about 1.05 to about 1.5 molar equivalents, said
catalyst is selected from the group consisting of Pd/C and PdOH, said solvent is
selected from the group consisting of: methanol, ethanol, propanol, isopropanol, and

mixtures thereof, and said hydrogen pressure is about 20 to about 200 psi psi;



10

15

20

25

30

in step (b), the hydrogenation of the conpound of
formula |V, said base is selected fromthe group
W@mmmbmg of : Na2CO3, K2CO3, and m xtures thrCBU$2004/011882

said base is used at a concentration of about 1.05 to
about 1.5 nol ar equivalents, said 25 catalyst is

sel ected fromthe group con_ség,t_i ng of Pd/ C and PdCH,

said solvent is selected fromthe group consisting

of : methanol, ethanol, propanol, isopropanol, and

e R L B AT R
cor AR ABIA I e SR (i 18 it gt o

abofipt mibBoliM Molart dwicalenisy saiddémiperaiutais@liasit 2086 tatabwut 50 °C,
concentration of about. 1 to about 2
l@@ﬁ%@‘f%m

and &gifl oRliendl base is & e BRI of NgoGayizC0a and

mixélpescther@&fd. sai d optional base is selected fromthe
group condisting of: Na2CO8, K2CO8 and 5 nixtures
t her eof in stepgde) therdactiohefieacoimpount! of feymudapowia the

ot S SRS B ) ST Son, B8R 2 o
equs’%,}éé‘\@ Wattrespédto rtll?é 88&1&)0? Ad bR fori IR WY BeidodolVeritidikale¥ted from

solvent Is selecte rom the group consisting of
the graupheonsistinigroftalédhel sathndtritessolvents, sajchtemaetatere is about 40 °C to

about 40 C tq i0.about .80 d said pHis about 3t
abo%g&tcﬁ?‘nqcﬁ?@t@g's(%ﬁqtE‘t‘i?ea%‘)é"ggti on of IOt he con‘pgund 019
formul a; set@ﬁt(azs,hﬁe rETRAUWTAnE Cofrfpoimbaf Xdrmuladl with the

mxture w sal d conmpound of formula Xl is basified
compiauind diid@rnwa XOH t o a pH of about 10 to about 14 at a

tenperature_of, ab C. 0 :

said cprrpouﬁ%i'dd’f“x?%%ﬁb?]ﬁhsﬁl%f} "ipg%@%cdfé%@ﬁ‘#g’g? S p (%rgi(rﬁn%ﬁgwth
NaOHior Kb 36 avsd ofabalitctih el als@ltvienat a tanperaturp@imthoat 10 °C to

formula X'l 'being used at a _concentration about |

abonb#arCdopraduceaidicompogsg & formylla Ml compound of

formula V, i I |

group consi ! ?‘Pﬁ%’%ﬁéﬁlr}%{%@ﬁ ?%I\?gé g‘%ﬁ‘?‘%ﬁ%)e‘gc‘%@%?f‘%ﬁt'

each R3 is gadapemstiand of forhelat Xl beingnudeueatgr comcentration about

consisting of ethyl, isopropyl, propyl, bytyl, phenyl,
1 mplﬂrﬁqumrﬁé/ﬁﬂwe,spﬁﬁbtostbﬁ&Om%@ﬂd%flfg'%“@? ai d

resulting sgLutipm ik bist BEingWBIELEd fi¥im the group consisting of:
pyridine and ~N(R®)s wherein each R® is independently selected from the group
consisting of ethyl, isopropyl, propyl, butyl, phenyl, tolyl and benzyl, and
said temperature of said resulting solution with the compound of

formula XlI being about about 40 °C to about 80 °C;

in step (e), in the reaction to produce the compound of formula VI from
the compound of formula lll, said R-2-(-)-phenylglycinol is in a concentration of about
about 0.5 to about 1.5 molar equivalents, and said solvent for said R-2-(-)-
phenylglycinol is selected from the group consisting of: benzene, toluene,
dichloromethane, methylene chloride, chlorobenzene, methanol, ethanol, propanol,
isopropanol, n-propanol, butanol, acetonitrile, THF and {-butylmethylether;

in step (e) in the reaction to produce the compound of formula VIl from
the compound of formual V1, said silylating reagent is selected from the group
consisting of: hexamethyldisilazane, TMS chloride, and TMSOTF, wherein the TMS
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formula Xl being about about 40 C to about 80 C; in
step (e), in the reaction to produce the conpound of
wo eoond98/1 from 25 the conpound of fornula |PCT/USHDH011882

R-2-(-)-phenylglycinol is in a concentration of about
about 0.5 to about 1.5 nolar equivalents, and said

sol vent for said R 2-(-)- phegylglycinol is selected
fromthe group consisting of: benzene, tol uene,

di chl or onet hane, net hyl ene chl ori de, chl orobenzene,

h ' -
chiaristesntor MG Bivad Pisominpation b B Dy RGTIAGH 2 arel o i

oo ) oy R A SR pRIFAERRTdc o

VI, sal
amsiohiuratchiwidee agierdcid at 3 ebecemtationoohat easdedopt 0.4 molar

cavhyaens, Mk oeRt ErDe PTG dpeadash - o o
PCT/ US200144 014887 the $Ea@irito) siedaee MEGITpbEnd of brirula VIll from

conbi nation wt’h triethylamne, and said acid is
the sehguiurd éfrformulag/Ihsaithorganematallig redgend igrusediin @ concentration

BT TN TR SO P
saic?glr)ﬁ/uépg %S/élélé!éib&%% Wel drolupdereistihg of:MeHE ONBME) &ndf mixtures

1; 51in step (e), in theoreactlon to produce
theteod, andvpaidridmperaturenslabout pboft HNC tmabewn®dUhd of

orml o Mo T80 RSB B R oy iy o
the‘@gf‘rﬁn}:d@ﬁ?@%rrﬁ@latWﬂ, saReEl adudousmdidisvat a terapérditure of about

,solvent is sel ected fromthe group consisting of: THE
0 °G ivBEpouh#i5 fCxsaid@sid isieeledied fr@ﬁut@a@r@um@aéwgmpéi lgSO4, HCL,

b . 50.C ' i
H3€(§gga{qd§ﬁ1? ‘f@re%ﬁg%&tgg st%ﬁcggélgﬁ,g (I)nﬁ:% g%&:élﬂg&?‘kﬁfgi(%?%t:a@r%wSbout 2.5
to 40t BOfBRIRGuIaldTRS Withaedbédt to $iee dompolrd offpramnuls Valt, shid

is at a tenperature of about, 0 C to about

gla
cosplvent issselerwgtfeem the giaurcistinadngethangl %tﬁanplz?ééjanoh

isoplsnansh PRl S sShet ERnleol HbandR bepRElch dtand), dnd mixtures
the}[’@ﬁf,aé?ia Cb\fils‘lei’:i‘s eéb%ge&lfgdimr‘tbs {g@@ﬂlp tongistingcoirg@iidNaOH, NH,OH,
_formul a , . sai 5 C t. i I d h
LiOgt a0g Cessaidi ard pgidd SAdIMBIREITO ABPHEAGLO 3{35%@ o e
i sopr opano L, o<
hept anol ﬂH éotg? z@g , anrgé%ﬁ?(rfﬁ)tr @ah?%%g%BEgPQ%%@HI% X from
thesstnesduet 6f formuaEIXg theurestitiing silition isfcookedHo ka0 °C to about 15

00,%%@@% i?%@g@3%|?13 a%gd said pHis adjusted to

in step (e), in the reaction to produce the compound of formula XI from
the compound of formula X, said compound of formula Xl is dissolved in a solvent
selected from the group consisting of: toluene, xylene, chlorobenzene,
dichlorobenzene, diethyl ether, dipropyl ether and dibutyl ether, 1,2-dimethoxyethane,
1,2-diethoxyethane, diglyme, 1,4-dioxane, tetrahydrofuran and mixtures thereof, said
acid in said acid solution is selected from the group consisting of: paratoluene sulfonic
acid and alkylsulfonic acids, and said temperature is about -20 °C to about 20 °C.

Embodiment No. 14 is directed to a process as described in Embodiment No.

13 except that:

in step (a), the preparation of the compound of formula 1V, said

compound of formula Il is dissolved in acetonitrile and thionyl chloride, said



10

15

20

25

30

in step (e), in the reaction to produce the conpound
of formula X from 20 the conpound of fornual |X the
WO e®@ulo943o8) sol ution is cooled to about 0 C to BODUS2005011882
C, and said R4 is a (Cl-C3)alkyl; and in step (e), in
the reaction to produce the conpound of fornula Xl
from the conmpound of formul g,X, said compound of
formula Xl is dissolved in a solvent selected from
the group consisting of: toluene, xylene,

teTRBERIR 1o AROHO5 RO AR b (er it dImStby e o A epiaRdn
acejto@ltrﬂ% eédah&’@fﬁéfﬁ?fé?n ndih ﬁcéﬂtfé?ﬁ%ﬂ%f gbout 2.5 molar

tetra Uran’and mixt Ur es thereof . sal acl
eqwmlelnwlm saipect Mhes:mqbcamdeaﬂ fbrmuniatlh saggt ‘tmmwerature of said

f i o
reagigy Mol ol B S ARGUE A (kb rastibp anfilra o gpicifing to 2 pH
of dbduf 2aBeout8, Said %&a@eugaerd @%sb‘h, bﬁd %Toe%t%iltlﬁéht% is Br;

process as descri bed i n Enbodi nent . excep
that: i nnstep(K)alhe hyctrog@mtmrmﬁ the Cofnaqu!@dmfrfpmluia Mf said base

o R e 2R SR AR 1 RIS MBuL L ol 8RR, s
catglggﬂlé@f/@g§aﬂ§ﬂh¥é$ﬁ@§é’(h%%l3%%d sald hy@&@aeh Pressuress about 100 to
out 65C to about 75C, said dinmethylamne is

abalitd20Ipaid i n acet onitrile, said dinethylam ne being

at a concentr 5 v

Wi th res'BeSé‘?p &}?er%%ﬁ%ﬁt@%oqor?n@étﬁm %ﬁﬂﬂhugf?ﬁ ith the
corhgm}ﬂ 8f fohuRf I\ﬁ(i}l the d@ﬁﬁédr@bﬂbﬁﬁw’é@l@ uQ@@ b.lt ai@nb@ntratlon of

out 10C, said reaction mxture is acid to

abaitde3 tmabeutsl .6 gnelppaguivalests, @a&qt@amﬁa as a@oqﬁié?ﬁ&? to about 35
) n ste b th
c ﬁQgS %tggﬂgfﬁﬁ%%déﬂfcﬂtal’ggﬁ%zsun 0%5 formFJ)I (a ?V S:I d base

i's KZCO?anlﬁ@ﬁ(dit) thecreaction bEthecsonmfolarfaboft fotm Ok VGMth the
about 1.1 nolar equivalents, said catalyst is Pd/

corgppunds of ﬁsaémula Xl, élaeha@@poua@h@ frmulanhisodrad lﬁr%gmoent of about
1.19‘H8I5f éﬁ@g#e‘ﬁﬁ%‘%?d%aé@ C}Hé*[hy lnbrlls%g% ab@irpﬂﬂﬁ‘leof about 1.3 to

react | e conpoun
abcimrtp@mtslaroéqlflmleuisamth/(espect tocthe moppowhdadf foomuoial VA, sald solvent

Is used at  a concentratl on of 0 L0 about
is agsioRitriley Frirhiea ey aturg isabAthRY S &%Jqé 7§b&@n§§3@ phls about 4;
about 33 sfen gﬂ()s ! B8btiorR BRI Al PoAbrRaRPY iith the
in’s , the reaction o e conpoun
corﬁpoumd af férmutshXHt heaid solvent used with said compound of formula Xl is t-
butyl methyl ether, said mixture with said compound of formula Xl is basified with
NaOH to a pH of about 12.5 to about 13.5 at a temperature of about 20 °C to about 30

°C to produce said compound of formula Xll, said compound of formula V is dissolved

in the solvent n-propanol, said compound of formula XII being used at a concentration

about 1.1 molar equivalents with respect to the compound of formula V, said catalytic
base being diisopropylethylamine, said temperature of said resulting solution with the
compound of formula XlI being about 60 °C to about 70 °C

in step (e), in the reaction to produce the compound of formula Vi from
the compound of formula lll, said R-2-(-)-phenylglycinol is in a concentration of about
0.9 to about 1.1molar equivalents, and said solvent for said R-2-(-)-phenylglycinol is
THF;
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15 conmpound of fornmula X, the conmpound of fornmula Xl

is used in an anount of about 1.1 nolar equivalents,
w@aiod/opgase is triethylam ne used in an anount PET/ERIDO4/011882

1.3 to about 1.5 nolar equivalents with respect to

the conpound of fornula V, said solvent is

acetonitrile, said tenperaturg,is about 60 C to about

70 C, and said pHis about 4;°Tn step (d2), the

reacti on of the conpound of fornula V with the 20

conpound, of fornmula XlI, said solvent used with said

conpoundingitep ()inithe reagtionito prodyte thetgampeunsbef fosmula VIl from

S B RO 50 Lo g5 e, an sl
aciti ésraatradniog aflpiedie it a2édbricehtratibo vf afifasiGBaULY. D thulgr equivalents

.said conmpound of forrrﬁ#a X1, said conmpound of formula
withyrespegt &3 Hiaeampeung aefosmula ik n- propanol , said

conpoundin%‘tgiﬁ ﬁ@"}H fetehchS %gr‘b\?ﬁt@ﬁ He E‘OI‘ﬁgtBﬁﬁHtorf rhRlia Vil from

25 about far equivale respe 0 the
thegc_mmmunﬁ @Ilffofrﬂufmmg S4id aagﬂmmtalliyn’éagema? etihdinagnesium bromide
i i sopropyl et hy ne, sai d tenperature of'sai .
usqcin A EoRENighichAbRHL 7 to abotcs H?%%frﬁﬂlﬁ‘(a'%ﬁfﬁl%é regpect (o the
corﬂébﬂﬁ’d Bbe%uﬁaovg, 481 2Rt IO Q\/I'g] aﬁH%’éi({ fe?mp‘%}‘étqrg‘?s about 20 °C
r u o} a VvVl from

actr-on to produce the conpoun fornmu
to abeut@Gfidyund of fornmula 111, said

3070, 11 b (0 I therrspefor fy SeARER 2 GamRouaf of forila X from

S oA Tl Phspshalots 543 o e ofsbou

0 °Cdaaboah10 8Cpsaidwci isid. SO saithdcidfis froa saheentrationrafrabout about.
t he, conpound. of .fornual VI, said sil tin ent is .
2 SHBRlak ERy AR i ShEPECL 8 tae BmBalina b Brighfh, VATHER cbSoivent is
seSHURINA!, Saff bAsCRMNIIOHARAhQ@RaRf plts hjastedaBUboR 15
nol ar equivalents W th respect to the compound of

f or nul a Wste(é)ninsthegegelion nprodece g compound wf aroida X from

e Rl BT bbb A TR it

thea{ebuhing%ﬁﬁibnrrs bogletide abesed °Crtomboan¢enC! 8hidR* Rfmethyl, and
about to about 3 nolar equivalents with respect to

said lpgentisp@Ghaiand fornula VI1, said solvent is TBME,

and sai d _t a ' t 0 o
st op TeroR i e el pifybe i diRlbnd 3 faplfa xt rom
theorhesund &f foPbladn sdid eospopad od ferinmul® Xig disYbived irs IHF, said
cool ed aqueous acid is at a tenperature of about .
acid in said acid solution is paratoluene sulfonic acid, and said temperature is about 0

°C to about 10 °C.

The protecting group G is selected from the group consisting of: silylating
reagents and esters (i.e., moieties having the formula R'-C(0)-0-). Suitable silylating
reagents include hexamethyldisilazane, TMS chloride, TMSOTF, and the like,
wherein the TMS chloride or TMSOTF is used in combination with an aryl or alkyl
base. Preferred silylating agents include hexamethyldisilazane, TMS chioride,
TMSOTF, wherein the TMS chloride or TMSOTF is used in combination with
triethylamine. More preferably, the silylating agent is hexamethyldisilazane. R'is
selected from the group consisting of: alkyl (e.g., methyl, ethyl and isopropyl), aryl
(e.g., phenyl), and cycloalkyl (e.g., cyclopropyl and cyclohexyl). When and ester is



O Cto about 10 C, said acid is H2SO4, said acid is in

a concentration of about about. 2.5 nolar equival ents
wowaoh/ovespect to the conpound of formula VI, PGHUS2004/011882

cosolvent is sec-butanol, said base is NH4AOH, and

said pHis adjusted to about 11, 15 in step (e), in

the reaction to produce the ggnpound of formula X from

t he conpound of fornual |X, ~saird conpound of fornula

I X is dissolved in ethanol and the resulting solution

is cooled to about 0 Cto about 10 C, said R4 is
usedthdéry Hietlyl dincsaiusedde mrodls:er\ﬂaemmmtmd of forraplaé)| from the

cort G I ile Bl R SR WG BRE U Sl bR st byt
hydg@gﬂg WhetbinitRe Phss ¥ a%’eter‘hﬁﬂﬁ)adéaeﬂch a6, for bra®plel NaOH, KOH,

solution is paratol uene sul fonic acid, and said
LiOHemnieBatQHb is about 0 C to about 10 C. The

5 elﬁrtgc!?ﬂgjg LsL{Ee((;@:) istqsrﬁ%recéhquga%@[%al lngﬂg art il PR aspprec:ate that if

the $ i%ome'i‘We%'t@Eehﬁs\édﬁﬂetdﬂ@eﬁ ghidntiomerbf Erul®l would be obtained.
UI table silylating reagents include

hexanet hyl di si | azane, TMS chloride, TMSOTF, and the

ﬁgjer{gppg S%ﬁantﬁngr{ﬁ%tfoiﬁl (?(5? %%W%'egﬁggﬁér g ?)? géﬁlfbdlment
NosS I1' Bl 27 N8 PaRAY6) afyzdj@mb@emmbmsy Isiricell Below. TV

[oride, TMSOTF, wherein the TMS chloride or TMSOTF
10 |s used in conbination with 30 triethylamne. Mre

preferably, the silylatin
hexanet hyl di si | azane. %T—ggé-ect ed fromthe group
condi sting of: al kyIA(e g., nethyl, ethyl and

J. phenyl ). pkan | oal kyl
).

and ester S
[\,9294398' P 00, 0118827
zZinc is gsedyjo pfoduce the cogpoun of
fornula VII1 fromthg conpound of for ia VIl. The
ester protecting group can be renoved by basi c
hydrol ysis wherein the base is a netal hydroxide, such
s, fgr exanple, NaCH KOH LiOH and Ba(OH2. 5
popund XI is the (R)-isoner. Those skilled in the
arft_jwi | | appre |ateotha{t60|fMefHa,ggS)-|sorre werg todoe

antNe#ér of, fo lajl be \ S
R%btaié@d/N a.phoce qog BRI nyeint | or N0
g}f@@pl e thal prdces§es of nbog nent” Nok. 1] 3,N4, 7
8, and 1® apé délscri bed imF chemes ? aneH 11Hbell OV\l/—i/\<\——/7/

L

Xi
Method B
Step 4(a)

/ I N
Add HN Y C av - =L -0
cid-Ho /\@/ ompound V_ Y N

¥l Method A © OH H i /\(—7/
Step 1: .
15 The compound of formula 1l is dissolved in a suitable solvent and a suitable

acid chloride. Non-limiting examples of suitable solvents preferably include
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10 Schene I A A Step | ANO2 Step 2N HO2C NO2 N NHzZ
HOOHOOHII IVIV(i) Oo Oo Method B.0 OROQ
WORV0A/0N3I8 ) : ~CR Step 4'(b) / YC, N N):~N O SteQI/BSDo4IhH1882

OOHH VHN" ~\ Y Xl Mthod B Step 4(a) 00 O
JtN Acid N\ / Conmpound VN O ~/ XI Method A (r) COH

H Step 1: 15 The conpound of.fornula Il is dissolved

in a suitable solvent and a le table acid chloride.
Non-limting exanples of suitable solvents preferably

i ncl ude WO 2004/ 094398 PCT/ US2004/ 011882 -40

acet@aittilen THH, tdutylmethyietber, ynetbyleppehlpede, toluene, ethylacetate,

ity ATS RS iR, BRSHE S A RERLAE oo, Nonimiing
exaﬁ\bféseéteéﬂlﬁéb%cé‘éu@ Rhidride indiade tHiomyl Ich@rld@@m)bmwafhlonde
sui tabl e acid chlorides include thionyl chlori

prefev@blythl@nyl@hlan@e lhexalyrateide isiuseg) a ot %W%mOHP9 SfDMF is
also pre!fé/rab N OFd st mikt R4 SHILE afERMHpePhtuRd Mrgng from

about -20°C to about 110°C, preferably from about 40°C to about 90°C, most
preferably from about 65°C to about 75°C, for about 2 hours or until the reaction is
complete. The range of temperatures above can vary depending on which solvent is
used. The reaction mixture is then cooled to a temperature ranging from about 5°C to
about 10°C, and dimethylamine gas or a solution of dimethylamine in a suitable
solvent is added slowly for over about one hour or until the reaction is complete. Non-
limiting examples of suitable solvents which can be added to the dimethylamine
include acetonitrile, THF, t-butylmethylether, methylenechloride, toluene, ethylacetate,
diethylether, and chloroform, and preferably acetonitrile. The dimethylamine can be
used generally at a concentration of at least about 1 molar equivalent with respect to
the compound of formula ll, preferably at least about 2 molar equivalents, and even
more preferably about 2.5 molar equivalents. The reaction mixture is then adjusted to
a temperature ranging from about -20°C to about 50°C, preferably from about 0°C to
about 25°C, more preferably from about 5°C to about 10°C, for about 3 hours or until
the reaction is complete. The mixture is then acidified with an ageous acid to a pH
ranging from about 0 to about 7, preferably from about 1 to about 5, more preferably
from about 2 to about 3. Non-limiting examples of ageous acids include HCl, H2SO4
or HsPO4, and the like, or mixtures thereof, preferably HCI, H2SO4, or mixtures
thereof, more preferably H,SO4. The product of step 1 is the compound of formula IV
which can be purified preferably by crystaliization.

Preparation of the compound of formula V

Step 2:
A mixture is prepared containing the compound of formula IV from step 1, a

base, a hydrogenation catalyst, and a solvent. Non-limiting examples of suitable
bases include KOH, NaOH, Na,CO3, K2CO3, NaHCO3, KHCOs3, tetramethylguanidine,

DBU, diisopropylethylamine, and the like, or mixtures thereof, more preferably
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5 also preferably used. The resulting mixture is

stirred at a tenperature ranging from about -20C to
W@k BIOC, preferably from about 40C to abourPCPB0£004/011882

nost preferably from about 65C to about 75C, for

about 2 hours or until the reaction is conplete. The

range of tenperatures above Aﬁan vary dependi ng on
whi ch solvent is wused. The Teaction mixture is then
cooled to a tenperature ranging fromabout 5C to 10

about 10C d d hyl '
Nazeogéﬁmamrﬁgnxtufégﬂ@%pgﬁc&? oy S ala uhngypramples
of h@%ﬁg%@? LorPeg %&sf@"ﬁc{&%rﬁﬂb Wfdé &R )Pﬁlckél preferably

I'ng exa SUIta e sol vents

Pd/%w'amraﬁzﬁw@d@igabfmammdm mmynmmngeexammea@ésuntable
acetonitrile t - but yl et hyl et he
solvasteriptlsele iiometbianpb eifiane!. RIpRgale SPRERpancl, acetonitrle, ethyl

acetg&egiagﬁ tflgﬁ:(é o%%dg Pﬁlfﬁ%? mrﬁgé?%glﬁrrﬁé%ﬂ%?éhanol propanol,
isopg@mfoﬁl: drsmbdur@ﬁ ¢I®eleeﬁtam!tmom pref@ablyedbanabo'[he haseean be used
g T RTONE RT ATAT—-—
Iv, ;ﬁ'éi%?blglw %{b%[x‘? h B % HRAHY SmpldFqilivatéts Vahe®Ridte pidferably

ure is then adjusted to a terrperature
front abeitny0% toabebolt malECetuivalents. Themisiuse is prsisgurizashynder

0t 40, BAOHD! BB to
200 \ﬂes?cédoor?loké Fé?gi%lb?} ﬁ'omTélﬁ)d‘t‘"H Bb 46 &blosit tI be pskfor @bbutem hours, or

n ageous acl to a rang |n? rom about
untlaﬂheu’ea&tlorprsaf(nnwbtwtofyleldwtgﬁdﬂiemle(ﬂlé exgRTIpognd %fOémula IV(i). The

f bl
intoBnarialoopoutyd ol ratha e OB 5 spguspd i the
nexﬁg% tiRct yke or mxtures thereof, preferably HC, ’

84 or m xtures thereof, nore preferably H2SO4. The

product of step 1 is the conpound of formula IV 25

Ste&i ch can be purified preferably by crystallization.
paration of the conpound of fornula V Step 2: A

M HigHhe éo‘?utiUne&%tQmm(?Dﬁhbaidm praurichsf formmiauiii) tfrbni snemﬂ is added
IV fromste hydr o enalonc
the anmp@usndlafémnum@@ Ardlialkeny- %-;@xﬁ&snbélge @u@?ﬁ% é“’%re'h R

rep[egppgsn@ﬁé Ogﬁggqé\'eﬁg%wdéﬁaéwgépr opy | embgﬁ: ne, ang1-

Ca)alR81 emetiyl Nyl lad éstfpropyl ang pedfer. t The
)38 4(}90%4398 BT E@ﬁongfg médlrl 4 aiibysehﬂ)l

compottner efFormelec@icanrhssysast gengrally ip @@éﬁmﬂaﬂl@q qu\fqlﬁr& with

resgc)e(&qgltﬁg’ compound of formula IV(i), more preferably from about 1 to about 2

molar equivalents, most preferably from about 1.3 to about 1.5 molar equivalents.
The solution is stirred at a temperature ranging from about 0 °C to about 80 °C,
preferably from about 20 °C to about 50 °C, more preferably from about 25°C to about
35 °C, for about 2 hours, or until the reaction is complete to yield the compound of
formula V. The reaction is preferably catalyzed by a base. Non-limiting examples of
suitable bases include KOH, NaOH, Na,CO3, K2CO3, KoCOs, NaHCOQ3, KHCOs3,
tetramethylguanidine, DBU, diisopropylethylamine, and the like, or mixtures thereof.
Preferred bases include NayCOs, KoCOs, or mixtures thereof, more preferably K2COs.
To maximize the yield at the end of the reaction, the reaction mixture is acidified with

a suitable acid to a pH of about 5 to about 6. Suitable acids include, for example,
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of hydrogenation catalysts include Pd/C, Pt/C, PdOH,
or Raney nickel, preferably Pd/C or PdOH and nore
woe@hesshd y Pd/C. Non-1imting exanples of suiPeUg2004/011882

sol vents include THF, nethanol, ethanol, propanol,

i sopropanol, acetonitrile, ethyl 5 acetate, and the

i ke, or m xtures thereof, pé{ff erably net hanol,

et hanol , propanol, i sopropanol or m xtures thereof

and nmore preferably ethanol. The base can be used
generally in at |east about 1 nolar equival ent,

carbfwlmemk;d& (sucheass RpRANAPIS a¢edicnagid anf\pengpig agid), @93 morgamc
scicl GERE by fHioes SO,y HTRRRSgHL LA spatl acd ein

pref&figd val ent s. The m xture is pressurized under 10

hydr ogen generally from about 10 to about 500 psi,
preferably from about 20 to about 200 psi, and nore

L thel ELARRAY %Qnﬂqaqabout 120 psi for about
on is conplete to yield
Methb&ﬁ\ntermsdl ate conpound of formula IV(i). The

| o iEiTe an areses Sopieaing 7 Hafehiibid of Bt uifim step 3 and
XI, %Baﬁ ?Rd %oT%#thW&ﬁilMﬁin ré)éé%lé‘e‘, Bf 8Gitd0e bé%@mdlfﬂs);ﬁyndme

rom step I's added the cgnmpound of o
dlméthvmlao@r(dml(lMﬁﬂaodwsapr@mdefbumn@r NER 3, wheyein each R%,

ety A A A i g
mcllfd"e Q\gﬁ;g‘e eﬁn %ta'&WRz r@p@éﬁént@émw étOchmallkyl amh as for example,

conmpound of formula Q¢
tnetbylammrteblaﬂylaynme aaud theélke A m?@r%lpr%qxied HOEAHS Wqﬂwlamme

Suxtaﬁé?s@ﬁ\téqﬂtto r%qlqugéj g@rﬂﬁt s@cff%s &g g?érgpfevgkétronggteﬁ er {such as, for
exag?ﬁél, \fﬁl%tﬁflléﬂﬂé?' YHFT ampudieter, lard ttbutymhylbﬂﬁermrw alcohol

ents The'solution is stirred at a tenperatur
solveatsysnigh fasofar semple, rosthangh sthansd, l@op@@aﬁpbﬂg&%ﬁpol n-butanol,

f b
andas?;g[ﬁu% Sol &rpgre %r%??r%Bg)éﬁ @Q?I%ndr}ﬁfrﬁ% QQ@E@ES??M (ﬁvbﬁn%?re
prefb(i;érbrlr)lr/J ﬁgétghﬂﬂl_lﬁl ST r@&fmpbend of &Jn;eiuda )éheant beznided mfany molar ratio,
. The reacti on
prefoaldly IOt hinolafas RN 'téwﬁ{)re%%égt {Oatﬁc SopiEy Rloftaua v,
morteé%rpggﬁNépqﬂ);n gﬁéﬁﬂnrﬁa%ﬂ ,%l i sopr opyl ot hy ﬁaQ%sused generally In at

leadt®olt kenolaf e gluwtallehewﬁhhesmo‘t toﬁ(eétnrepeunédf forgwta IV preferably
i ncl ude Na2 or m xtures ther

from Rboe Lk GORIGHBIOIGTRAUIBIP RIS, &G TGP ErallY TRET agU}3 to
about'§.8 GRkr fivaidifts” TRt Rl hehed & PEnthdratiffe Préferably

ranging from about 20 °C to about 150 °C, more preferably from about 40 °C to about
80°C, and even more preferably from about 60 °C to about 70 °C. When the reaction
is complete, the reaction mixture is acidified (with, for example, a carboxylic acid,
such as, for example, acetic acid and benzoic acid, or an inorganic acid, such as, for
example, H2S04, HCI and phosphoric acid, with acetic acid being preferred) until the
pH of the mixture is preferably from about 3 to about 7, more preferably from about 3
to about 5, and even more preferably about 4. The compound of formula | can be

purified preferably upon crystallization.
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a suitable acid to a pH of about 5 to about 6.
Suitabl e acids include, for exanple, WO 2004/ 094398
WOEDANSB4/ 011882 -42 carboxylic acids (suchr@rps5004/011882
exanpl e, acetic acid and benzoic acid), and inorganic
acids (such as, for exanple, H2SO4., HO, and
phosphoric acid), with acetigqoacid being preferred. 5
Preparation of the conmpound of forrmula I Method A1 A
m xture is prepared containing the conpounds of
fornulae V fromstep 3 and X, a base and a sol vent.
Method Bi ni ting exanpl es of suitable bases incl ude
Ste ﬁ %dl ne, dinethyl am nopyridi ne (DVAP),
Opropyl et hyl am ne, -N(R2)3, wherein each R2, 10

WhiTgl dommpdumdt dfforraoie oK, lszlrmi,%%ina ntater apd esuifpbleasdyent. Non-
or cycl oal k

limitipeeexamples lsmgkg E%%i %ﬁrggﬁ{cﬁy%ﬁ% szﬁ a&%lﬂers (such
as, f’oﬁ' eg%ﬂfgl@’%ﬁéﬁ%k%t ert bl )EBéItﬁ’éF AR t-Buit ?/h%bmyﬂ@tm#) and nidtaylene

nor e er‘re ase is trie | am ne
chloBidiet pkdfera‘bty sthets morel preéerablyrtibusyl(reefbyl etberf dhe reaction mixture
exanp acetogl trile)

is bgq;lgeqa\y] IBOFGANIC Page a&pgg o hethges rsal@ﬂ@a&efér%ly FERTHSR 0°C 1o
abo#.ﬁ gﬂbél f’@}ﬂfé?é%?i)) froﬁﬂéb@lltel@h’@j toldboiR |40@(ﬁ snfisveh e

anol, ethanol, i sogropan
preﬂ@ratblgb }fmm)bbouﬁ 20AC tmabouta G tar abot b3 In)lnu'msrcg until the reaction is

configiear R (pegtio SPS fbasied fo ARHRRb R FRferbE g eout 7 to
bo&laii“mbﬁ]o?& Relei=blARYmEGIt 10%bighout P4 ehed ébéry mareawefierably from

l'ar equivalent wth respect to the conmpound of
abdtmrlmﬂ tw ahout 18re Npeflisiting ?XamthSUﬂabLlerﬁﬂ%ﬁs include inorganic

ook ot o REYEBSRD, Rert 5 RO A Efab 0Ana Ko
anoC%FHu?fHﬁije BleféRINAOHY, The predudiof stefpr4:(a) mhibetfree amine

2 nol ar eduival ents, and nore preferably from
corafimund of fermela dbout 1.5 mol ar equi val ents. The nixture
is heated to a tenperature preferably ranging from
about 20 C to about 150 C, nore preferably from about

Steﬁ%(ﬁ%*o about 80'C, and even more preferably from
apbout 60 C to about 70 C. \Wen éhe reaction

corBeeampoued PERITLR VoM iep 36 dEsaei duahighe sajyent and
G 3R re QARG (o5 A1 o spifa), REndrARY Bxamples of
suitbfds@sentt Micludx altphel sti2&ad, (smhiﬂil agfdr pmmeomethamldethanol
ISOPIOPBODkG NrROBAGRleR LI Pl B SB5TE 0 NS VAR e 86, for
(—,‘xeiomglf ?égahxmfiléﬁ@tﬁa%lv&ts (such as, for example, diethylether, THF,
dibutylether, and t-butylmethylether), and toluene, more preferably alcohol solvents
and nitrile solvents, and more preferably alcohol solvents. The alcohol solvent is
preferably n-propanol. A catalytic amount of base is optionally added to the reaction
mixture. Suitable bases include organic bases, pyridine or -N(R%)s wherein each R%is
independently selected from the group consisting of: alkyl (such as, for example,
ethyl, isopropyl, propyl and butyl), aryl (such as, for example, phenyl and tolyl (e.g., p-
tolyl)), and aralkyl (such as, for example, benzyl). Preferably, the base is N(R?)a.
Even more preferably, the base is diisopropylethylamine. The reaction mixture is kept
at a temperature ranging preferably from about 10°C to about 150 °C, more preferably

from about 40 °C to about 80 °C, and even more preferably from about 60 °C to about
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to about 5, and even nore preferably about 4. The
conpound of formula | can be 30 purified preferably
waep@a/ogesyst al | i zati on. WO 2004/ 094398 PCT/ US20padr/082088211882
-43- Method B: Step 4(a): The conpound of fornmula NI
iIs mxed in water and a suitable solvent. Non-
limting exanpl es of suitabl§4solvents i ncl ude organic
sol vents such as ethers (sucH*~5 as, for exanple,
di et hyl et her, dibutyl ether and t-butyl nethyl ether)
and nmet hyl ene chloride, preferably ethers, nore
70 °pr edreiut Y 2thduns wr untiitthg Ireattiveris cohwpleteadttieospompaund ef formula

X1l Gorcha pegey 1 PRHTERIIE DY SRBoLP thE Byl of 16
pref%{)aﬁ)fy fngér’rg(%(utw @I@aﬁ‘%ﬂfvai&\t@ifrpre%%@éﬂ to4Re €o n@;kg:formula ¥,

erably froom about 20 to about 30 C
morélweferaly i aboeis].dmaiat equivalentswith respacs ta theceprppevied of
The reaction mxture is basjfied to.a pH.r ' :
formytiaNer B Pradushisdhs fompquiid offofipule, Wﬁg’peca%%? gWéEﬁ'Ved upon

/ 10 to about 14, and even nore preferably
add&?ﬁﬁ#@@%@ht 12.5 to about 13.5. Non-limting exanples
of Téieidompaurthsidsrulel Xide prepargd dpliowina Sebemech: as
NaCH, KOH My(OH)2, Na2CO3, K2CO3, preferably NaOH and
KOH, .and even nore preferably NaOH The product of
step 4(a) is the free am gghdmeclprrpound of formul a
XI1. Step 4(b): The conpﬁg:H_BT'fornula V fromstep 3
Is dissolved in a suitable sol veypf and mxed wth the
conpoynd of formula X | froaTs¥ep 4(a). Non-limting

exanplies suitabl e sojjvents include al coho
S ghéﬁéh—a»foro

K§Offr opanol , n-prop QIJ n-

n

| e, nmethanol, ethanol,
ut anol, and sec-butanol),

file solvents (suc s, for exanple,

actonitrile), ether s¥ivents (such as, for exanple,

di et hyl ether, THF, dibutylether, and

t-butyl methyl ether), and toluene, ppre preferably

alcohdﬂ}solé nts and nitrile solvents,oend nore

pr ef er gty al cohol sol vents. The oh6l solvent is 25

prefeﬂably n- LoD nol . A catal yti §gjamount of base is
opt [ 1y adggg_ga_Lh&—react' i xture. Suitable
asfs i Rcl ude or gani ¢ bases; yfidine or -N(R3)3

ein each R3 is independe y selected fromthe
grQyp consisting of: alkyl (suéh as, for exanple,

Ph | Ph Ph
=  0G = 0G = ,OH
and N T
| Step 4
(0] Step 3 0 “ —_— o “y
H - 7Et | Et
\ \ ! \ |
Vil viil IX
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Ph
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ethyl, isopropyl, propyl and butyl), aryl (such as,
for exanple, phenyl and tolyl (e.g., p- tolyl)), and
wae@hlyd3of such as, for exanple, benzyl). Prefepeiigz004/011882

the base is -N(R3)3. 30 Even nore preferably, the base

I's diisopropylethylam ne. The reaction m xture is kept

at a tenperature ranging prefgrably fromabout 10 Cto

about 150 C, nore preferably from about 40 C to about

80 C, and even nore preferably fromabout 60 Cto
Steagput WO 2004/ 094398 PCT/ US2004/ 011882 -44 70 (r)C,

about 12 hours or until the reaction is conplete.

Thehe QERLLhdH foamimalIR is Mitedcaith tsezqa)emenwglmyolrinmasuitab:e
ratio with respect to the co ound of

owpmefﬁn@a-g (+)rpheswlelycinohseard ee@@ﬁebg@wta"wn ﬁi' 'f%@%/ﬁo%iaqut {01 molar
equwa%nﬁg\ﬁﬁ rlégg%?\}gltﬁé ?H}n%‘oyﬁd ng%@cl.{l’é fi %r%@r%%lxgﬁﬁ QHbut 0.5t
abolatlh ‘If grhrﬁlgﬂgﬁ eggw'ﬂénst?rrlﬂldmprgi‘aablyefrmn rabouh 6. %ot éhmﬁﬂl‘hmolar
equ walqrj@na!oafhmlgné@p(gnmlie?qe%f %ﬁt@&ﬁ %cg\%r%}}s I?"g‘?/{fr?a \Q%%ﬁé%s&venls
suclﬁﬁs Wﬁ%@ﬁe\:@%r@‘ aﬁﬁ:ti’ﬂk\é ﬂaéoﬁeﬁ@téd é@lvbnié éudﬁ d LI V|
dichi&roRre@rhnd\ rhitthgletie chidiide, chlorobenzene and the Ilke alcohol solvents
such as methanol, ethanol, propanol, isopropanol, n-propanol, butanol, and the like,
nitrile solvents such as acetonitrile, THF, and the like, ether solvents such as t-
butylmethylether, THF, and the like, and mixtures thereof. Preferred solvents include
benzene, toluene, THF, dichloromethane, or mixtures thereof, more preferably THF.
The solution is heated at reflux for about 2 hours or until the reaction is complete.

Step 1 provides the imine compound of Formula V1.

Step 2:
The solution containing the compound of Formula VI from step 1 is mixed with

a silylating reagent and an acid. Suitable silylating reagents include
hexamethyldisilazane, TMS chloride, TMSOTF, and the like, wherein the TMS
chloride or TMSOTEF is used in combination with an aryl or alkyl base. Preferred
silylating agents include hexamethyldisilazane, TMS chloride, TMSOTF, wherein the
TMS chloride or TMSOTF is used in combination with triethylamine. More preferably,
the silylating agent is hexamethyldisilazane. Non-limiting examples of suitable acids
include ammonium sulphate, ammonium nitrate, ammonium chloride, H2SO4, HCI,
H,POy, citric acid, mesy! chloride, paratoluenesulfonic acid, paratoluenesulfonic acid
pyridinium salt, alkylsulfonic acid, and the like, or mixtures thereof. Preferred acids
include weaker acids such as ammonium sulphate, ammonium nitrate, or ammonium
chloride, more preferably ammonium sulphate. The acid can be used generally in at
least about 0.2 molar equivalent with respect to the compound of formula Vi,
preferably at least about 0.4 molar equivalents, even more preferably at least about

0.5 molar equivalents. The mixture is heated at reflux for about 2 hours or until the
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Ol HStep 3 0"//EBt O'//Et M1 VIII I X Ph sPh
I~~(r)H HN Step 5 > N Step 6 &, O(r)Et &XI Et Acid
WOH2044/094320 | X X XI WD 2004/ 094398 PCT/ US2004/ ORABBR2004/011882

-45- Step 1. The conpound of forrmula Il is mxed with

R-2-(-)-phenylglycinol in a suitable solvent. The

R-2-(-)-phenyl gl yci nol can bg,used generally in at

| east about 0.01 nolar equitalent with respect to the

compound of formula Il1, preferably fromabout 0.5 to

5 about 1.5 nol ar equivalents, nore preferably from
reacﬁgmier complate. dbeunixiure isrpreferabiyiiteraf @mdsconcentrated to provide a

Non-Limting exa s _of | tabl e sol vents include
proi%?t@ﬂéwfl;e %‘B'ﬁ%%@gjfgﬂwuﬁiﬂ enzene, toluene, and the

| i ke, hal ogenated sol vents such as dichi oronet hane,

nmet hyl ene chl ori de, chl orobenzene, and the |ike,
Sie@Bcohol solvents such as nethanol, ethanol, propanol,

RSBk GBI T2 S8 ridganomeaic
readfédé fh a @URSHleSRI s andIhem waskéd bpty broviddpal coeparmd of Formula

, and the like, and m xtures the f. :
VliL.sdhe éemperatgteefdheseagtionesan @@@ﬁé@*%%ﬁpt 0818 anoit 80 °C,

L chipro o '
prefi BT B0 o, Mk A0, Rteter PV T BPBLER0 YC to about
35 ?gw_é%mmiw bkarhpResrafaaitaiole drfgammptaéliaer.eagsnaoinplude diethyl zinc,
ovides the imne con F I . i
ethyzmec bmrmdﬁoﬁﬂwm%phlp%&f ¢ y@raﬁﬁg%{?ﬂ”an Z}fslr'pam},%t@l@%g%esmm
rOm.Ss v j j ' O
on R AL AEHgLY bRstabiangRainaaghosnn

chlc{?ﬁﬁz?ﬁﬁrﬁp’r@eﬁéblyﬁemw’m&im woimide. ThBoTganemetalligeeagent can

i ke, erein the T 0O chlorid T ' '

ve ussostout Bt B aoB ol S hterf M Fabbelitp 458 LotiBound o
I . - -

o XIF G5 RSP MBLL PISEBLANS ikl s iton St o

preferably from about 2 to about 3 molar equivalents. Non-limiting examples of

suitable solvents for the organometallic reagent include benzene, toluene, ether
solvents such as TBME or THF, DME, dimethoxyethane, and the like, or mixtures
thereof. Preferred solvents include ether solvents such as THF, TBME, and the like,

or mixtures thereof, more preferably TBME.

Step 4:
The compound of formula VIII from step 3 was slowly added to an aqueous

acid cooled to a temperature ranging from about -5 °C to about 20 °C, preferably from
about 0 °C to about 15 °C, more preferably from about 0 °C to about 10 °C.
Non-limiting examples of suitable acids include H2SO4, HCI, H3POy, citric acid,
ammonium chloride, and the like, or mixtures thereof. Preferred acids include HxSO4,
HCI, HsPOy4, and the like, or mixtures thereof, more preferably H,SO4. The amount of
acid that can be used can range from about 2.5 to about 5 molar equivalents with
respect o the compound of formula VIil, preferably from about 2.5 to about 3 molar
equivalents, even more preferably about 2.5 molar equivalents. Water and a co-
solvent were then added to the reaction mixture. The co-solvent is preferably an

alcohol. Non-limiting examples of suitable co-solvents include methanol, ethanol,
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TMS chloride or TMSOTF is used in conbination with
triethylam ne. More preferably, the silylating agent

WO goohesaoet hyl di sil azane. Non-1imting exanpl eBCD1S2004/011882
sui tabl e acids include anmoni um sul phate, anmmoni um
nitrate, ammoni um chl oride, H2SO4, HA, 25 H3PO4,
citric acid, nesyl chlori de ar at ol uenesul foni ¢ aci d,
par at ol uenesul f oni ¢ aci d py di nium sal t,
al kyl sul fonic acid, and the like, or m xtures thereof.

Preferred acids incI ude weaker acids such as anmoni um
proparighHaopropannb butanahi secalpwianel pertanel, lvexaseal, beptanol, octanol, and

v L B M AR Ko v LB PoS, Dappanc

butdfd hséceﬁlﬁléﬁbl b@niéh%l GerReu) r PhixiLesstHere M, mo3e preferably sec-
preferab |'east about 0.4 nol ar equi val ents, even

butMeTbeeﬁ%thII@ stiired &er<d.5 41w o BNt any| saltsea idisnolifds A base is

e SRl ) 080 g i o

conirﬁﬁ‘ﬁlﬂl dfﬂo#rﬁul@q}iplﬁi@pHH‘ﬂméqueawus plsasw |efp$emlnab1y adjusted to
filtered and concentrated tao prov

te
abouh e 2b6Hp B ToBT DIRPMKAARGU 8Ddp 2bous g fyg more
7T s T P P DU o e e
inclu@é kAcnwmohiunp hgdiokitled neetaploydrdxide, Fetahdxide, vietial caibenate,

metebbiapriNabe 20 theee PR BINHSIRP I E (S T Tita) it Selgeted
fror}%ohérgf poécﬁ'rs?srtiﬂgléflhfcﬁlﬁ 368, é{at&étﬂnamluwﬁﬁe%m beryllium,

suita or ganorreta

magjesien| ealcmlm Lsﬂmmium rbﬁlnum ralummﬂrretlm@mm thealliurontitéajum,
et hyl zinc chlorid neS| um brom

ZircE GRS FRRHETcRIVST i A6C ERORIUY TR G SPEL oljpyimiting
exaﬁrﬁorhgé H?%?‘er i Qéé’@s@elnahdétb@ébéf%%?éh YR bﬁBé ® hgetal salt (e.g.,

| magnesi um br om de.
Li, Naglénmrél\/@j laind premyabity Nagrof ao(é)m@eaalkarmh(g@gunethapo{ &thanol,

oroRb oSl et L S el el b o YRR ..
cyc%g%Lﬁol Id@xﬁﬁbﬁan@@félod&aﬁéleéﬁd pedfgrdbipoyebhexardl), and the

out rm ar equiv nts. Non-limting exanpl es of
likes of miilesstberants Preferradiasssjaciode eanpiat hydeyids, and more

eSO R BEE AT BB Lo U o OV

m xtures thereof. Preferred solvents include ether
te o‘},Vents such as THF, TBME, and the like, or mxtures
—ﬁ'rereof nore preferably TBME.
The compound of formula IX from step 4 is dissolved in a suitable solvent

(such as, for example, water, methanol, ethanol, propanol, isopropanol, butanol, sec-
butanol, pentanol, hexanol, tetrahydrofuran, 1,2-dimethoxyethane, 1,2-diethoxy-
methane, diglyme, 1,4-dioxane, or mixtures thereof, and preferably ethanol) and
cooled to a temperature ranging from about -5 °C to about 20 °C, preferably from
about 0 °C to about 15 °C, more preferably from about 0 °C to about 10 °C. To this
solution is added R*NH,, wherein R* is selected from the group consisting of alkyl
(such as, for example, methyl, ethyl, propyl and butyl), cycloalkyl (such as, for
example, cyclohexyl), heterocycloalkyl (such as, for example, piperidinyt and
pyrrolidinyl), aryl (such as, for example, phenyl), heteroaryl (such as, for example,

pyridyl), and aralkyl (such as, for example benzyl). Thus, examples ofR*NH; include,
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20 Step 4: The conmpound of fornmula VIIl fromstep 3
was slowy added to an aqueous acid cooled to a
wao eqopesavir e rangi ng from about -5 C to about PROI/T$2004/011882
preferably from about 0 C to about 15 C, nore
preferably fromabout 0 Cto about 10 C 25
Non-limting exanples of sui-48d e aci ds include H2SO4,
HCl, H3P04, citric acid, amoniumchloride, and the
i ke, or m xtures thereof. Preferred aci ds incl ude

. _ ;
for Err%r e prgﬁhggﬁﬁﬁ%ggﬂ%@eprnggﬁm égﬁﬁ%a‘{ tzSglﬁobe
amingethytpiperialirgs 1f—(r29amatuﬂlllhyl)byﬁrdlldlnaboymof5exmeme aniline,

2- am‘?Hc'eryar'@frﬂé AP PY e BT S PR BB Ol PR e 35 Eferably, R’
is (GQ—@%@* Al fore @\a&@rdﬁﬁ ?FC?faﬁ{y@bWe %Belﬂbn?of@"‘mllﬁ§ followed by the

equi ter and a Co- “solvent were then ‘ad
additiort bam agent sucthrascNal@y, F’ﬂﬂ@ﬁ@w o0 Hgkrd, and tbe éke,r@m‘n;xtures

an cohol n f suita
thefi s drEdRRGTor RIS IetREATor SbevionGrus i Bl eosaston is
corpisteRAN8A (168 #Bomplind bPRAARMa X1 Sopr opanol , butanel ,
sec- but'anol, pent anol hexanol , heptanol, octanol, and
the like, or mxtures thereof. Preferred co-sol vents
i ncl ude propanol, isopropanol, butanol, sec-butanol,
tanol , hexanol, or m xtures thereof, nore

pr ef g a&h]zsoaﬁ@of RIFHRADX fromestep Bligidivsbivedin OGN of a suitable
0.5 hours or until any salts are dissolved. A base is

sohgenth dforelimisingtexamplesrok suitable solvenisdnclufe hydregarber solvents

socK Bl 7B Bl A0 SERGRIIR A1 iy tner s

as @MNEa i’t @th@b@wglaaetnweﬁh@rr efiso *methémr&:b@i%mﬁ@tﬁér) 1,2-
about 1 even nore prefera to about 11

dlme@npxmemanend ?esémmwﬂaﬁn% mql%p&Ha@l%a%é@treayfirgfyran and the
o bR T REIATI S <ULy Bt s

at aamhpélatdre kanging préfetably Srohheabewtf- 50\R@etbeabmutt B8O °tadre preferably
is selected fromthe group consistin

fromg ghout2b e 12.3Pav 29 Ui @Y%nm%%grqfﬁﬁab?ﬁg; $hht 0°C to about 10
Crﬁgﬁjﬁﬁlﬂﬂg eﬁ?&@é&ﬁf %&cﬁsoﬂltcldé@ SLh’t%hlcUéEudé'tHHéPé‘ Hhids, HaSO,, HCI,

ani um  zIrconi um 'coba
H;ROQ[MHBr, carboxglic azldec(exga,ohmeillmaomem:nzglcaamd aBd |camphor|c acid), and

thoigeandirures PREGa rrelared AuinpraSfIoe 250, Npr{iniing
exé(}ﬁ‘pleé(of guﬁanofﬂgqnﬁﬁaé SarRblichiR)suftbnié ddid (FHiSA pAKRaRYIsulfonic

acids (e.g., methane sulfonic acid and ethane sulfonic acid), with pTSA being

St

preferred. The compound of formula X1 formed is preferably crystallized from an
organic solution.

For the process described in Embodiment No. 2, the compounds of formulas
IV(i), XI, and XII are prepared according to the procedures in Schemes 1 and Il. The
compound of formula Xl is reacted with Q to obtain the compound of formula XII
using the same reagents and reaction conditions described in Scheme I to react the
compound of formula V with the compound of formula Xll. Then the compound of
formula IV(i) is reacted with the compound of formula Xlll to obtain the compound of
formula 1 using the same reagents and reaction conditions described in Scheme I to

react the compound of formula V(i) with the compound of formula Q.



propanol , and isopropanol, and preferably nethanol),

or a (C3-Cl2)cycl oal kanol (e.g., cycl opentanol,
weywkhohsssanol and cycl ooctanol, and pref er abl yPCT/US2004/011882
cycl ohexanol ), and the |like, or mxtures thereof.

Preferred bases include a netal hydroxide, and nore
preferably KOH, NaOH, NH4OH, ,Li OH and CsOH 20 Step
5: The conpound of formula 17X fromstep 4 is dissolved
in a suitable solvent (such as, for exanple, water
met hanol , et hanol, propanol, isopropanol, butanol,

sec- butanol, pentanol, hexanol, tetrahydrofuran,

I iﬁgifglféﬁﬁéyﬁnpm%éﬁﬁiﬁgtﬁg%%%@iﬁ%ﬁgf ig flhe¥ Misstrate the
pres%bb F?'R/%hgi @nq‘l wifl &l ﬁﬂ)atr@nﬁottﬁﬂé@élﬂﬂéd R thendt et hﬁ@‘gy c

to about 20 C, preferably from about
modifecatibns; varations modelisrationsdbthe presani siglosere hethip saterials,

| N
met@%qsee?i aeﬁ‘fl}}m ‘{Ofﬂ'@ltgatl%gﬁaé(j}% %{%ﬂﬁgﬁ ?ﬁ g,.lé@ Fﬁ&c{npcﬁﬁbns variations
and faﬁéraﬁ?&%@@r@ intEREBY to betditHin tHy spibil asdhgcdpd 9 the present invention.

cycl oal kyl (such as, for 30 exanple, cycl ohexyl),

het er ocycl oal kyl (such as, for exanple, piperidinyl
and pyrrolidinyl), aryl (such as, for exanple,
phenyl ), heteroaryl (such as, for exanple, pyridyl),
and aral kyl (such as, for exanple benzyl). Thus,
exanpl es of RANH2 i ncl ude, WD 2004/ 094398

PCT/ US2004/ 011882 -48 for exanple, nethylam ne,

et hyl am ne, propyl am ne, butylam ne, 1-(2-

am noet hyl ) pi peri di ne, 1-(2-am noethyl)pyrrolidine,
cycl ohexyl am ne, aniline, 2-am nopyridine,

8- am nopyri di ne, 4-am nopyridi ne, and benzyl am ne.
Preferably, R4 is (Cl-C6)al kyl, nore preferably
(Cl-C3)alkyl. The addition of RANH2 is followed by the
5 addition of an agent such as NalO4, Pb(QAc)4, or
H5106, and the like, or mxtures thereof. The
reaction mxture is stirred for about 2 hours or until
the reaction is conplete to produce the conpound of
formula X. Step 6: 10 The conpound of formula X from
step 5 is dissolved in 200 nL of a suitable solvent.
Non-limting exanpl es of suitable solvents include
hydr ocar bon sol vents such as tol uene, xylene,

chl orobenzene, dichl orobenzene, and the like, or

et hers such



as C4-Cl2 al kyl ethers (e.g., diethyl ether, dipropyl
et her and di butyl ether), 1,2- dinethoxyethane,
wa a4apsvhoxyet hane, di gl yne, 1, 4-di oxane, PCT/US2004/011882
tetrahydrofuran, and the 15 |i ke, or m xtures thereof.
This solution is added to a solution of an acid to
forma salt at a tenperatu;g rangi ng preferably from
about -50 C to about 80 C, Qs preferably from about
-20 C to about 20 C, even nore preferably from about O
Cto about 10 C. Non-limting exanpl es of aci ds
PrepaeitivdeE sanbban 1 ¢ Pagpaistionapft Goi ' sS4, Hd,

g R ﬁfﬁ@w"e% 3ehfims 1

m xtures thereof. Preferred acids are sulfonic acids.
Non-limting exanples of sulfonic acids include
par at ol uene sul fonic aci dSepgmg)llland al kyl sul foni c
acids (e.g., nmethane sulfonic acpgd and et hane sul fonic
acid), with pTSA being preferred= Th®conpound of
formula XI forned is preferably ysStallized from an
organfjc solf&tion. 25 For the pr o¢ess described in
nt paenylydngd conpod ofy formulas  1V(!),
l,|land are prepared aod ding to the procedures
chemes THRnd 11. The compound of fornmula XII is
reBlcted with Qto obtain theVdonpound of fornula XiII
usi ng the sanme reagents and reaction conditions
descri bed in Schene | to react the conpound of
f or nulP& LV W ,,gh t he conpound of fornul arlXI | oThBeEN the
conmpoupe~of ~30 formula I'V(i) is reacted~w'th the
nd of formdMDXI Il to obtain tHIe conpound of
r a | using_the sane geagentg. apel reaction
on i tifhns descr{Nigg,3@4 Sche tof relct the conpound
ormula | V(i)TWFth the conpo of formula Q WO
29D4/ 094398 PCT/ US2004/ 011882 -4 he fol | owi ng
nonlimting exanples are provided I order to further
illustrate the present invention. It will be apparent
to those skilled in the art that many nodifications,
variations and alterations to the present disclosure,
bot h tlgl_érraterl als, 5 nethods ar}, reaction conditions,
may be"grac d. Al such nodi'ld catgygfes, variations ’—. OH
and al t,e-ﬁaxflbgﬂg are intended tO/treJ(/tathl n the spi r|t

and s€ope b ehlEnmpBesent | nv i on. 4/ 094398
PET/ oo%oﬁmgz 50 Pr e _E_}ia%g 47, gy
X efpar atl onof. Conpounc on_ of “Conpou (q 2. NH,OH

Vii(a) Vlii(a)

Ph

NalOy, PTSA,

HN
O MeNH ., THF :
‘@) I/Et 2 \d //Et pTSA- H2N \ °
\ H,O/EtOH TBME / .
IX

Xi(a)

ull\
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The conpound of forrmula Xl (a) was prepared foll ow ng
Schene IIl: Schenme Il Ph OH O R NOH
w@b@apdgbg/cinol O" THE Il VI PhOH P~-TMS NPCHNEEB0M11882
O\l HTHE )2SO4 H eVl VII SOH 50TMs )OTMs Ph N1
2.5 eq EEMgBr "N HN 1. H2SO4 O Hin TBME O '.*//Et O
"'/Et 010 TBME ji 2. NH40|—|_151\_/I I(a) VIIlI(a) I X Ph Ph
Z7~-~CH HN Nal04, N pTSA, _ °., MNH2 & 01 "//Et THE O
(r)Et HRO EtOH TBME ' pTSA” H2N/ IX X XI(a) 5 WO
2004/ 094398 PCT/ US2004/ 011882 -51
Step 1. Preparation of the compound of Formula VI:

To a 2-L 3-necked round-bottomed flask equipped with Dean-Stark apparatus
was added R-2-(-)-phenylglycinol (124.6 g, 208 mmol) and 1000 mL of THF. To this
solution was added 5-methylfurfural Il (100 g, 908 mmol) (Bedoukian Research, 21
Finance Drive, Danbury, CT 06810). This solution was heated at reflux with
azeotropic removal of water for 2 hours. Concentration of the solution provided imine
of Formula V1. 'H NMR (400 MHz, CDCl;) & (ppm) 8.04 (s, 1H), 7.44-7.25 (m, 5H),
6.68 (d, J = 3.3 Hz, 1H), 6.09 (dd, J = 3.3, 0.8 Hz, 1H), 4.42 (dd, J = 8.9, 4.2 Hz, 1H),
4.08 (dd, J = 8.9, 4.2 Hz, 1H), 3.91 (dd, J = 11.4, 4.2 Hz, 1H), 3.12 (br, 5, 1H), 2.39 (s,
3H). *C NMR (100.62 MHz, CDCls) 8 (ppm) 156.2, 151.8, 150.2, 140.9, 128.9,
127.9, 127.8, 117.5, 108.7, 77.8, 67.9, 14.4.

Step 2. Preparation of the compound of Formula Vli(a):

The solution of Formula VI was added to ammonium sulphate (12 g, 91 mmol).
Hexamethyldisalazane (73.3 g, 454 mmol) was added over 0.5 hour. The mixture
was heated at reflux for 2 hours. The mixture was filtered and concentrated to an oil
to provide TMS protected imine of Formula Vli(a). "H NMR (400 MHz, CDCl3) &
(ppm) 8.01 (s, 1H), 7.43-7.18 (m, 5H), 6.60 (d, J = 3.3 Hz, 1H), 6.01 (dd, J=3.3, 0.9
Hz, 1H), 4.29 (dd, J = 7.3, 5.8 Hz, 1H), 3.88 (br, unresoived d, 1H), 3.86 (d, J = 2.4
Hz, 2H), 2.32 (s, 3H), 0 (s, 9H). ¥C NMR (100.62 MHz, CDCls) & (ppm) 155.9, 151.7,
150.6, 141, 128.7, 127.9, 127.6, 116.9, 108.5, 77.3, 68.0, 14.4, 2.4, 0.

Step 3. Preparation of the compound of Formula Vlli(a):
To a 5 L 3-necked round bottomed flask containing EtMgBr 1 M in TBME (2270.5 mL,
2.27 mol ) at 20 °C was added imine of Formula VlI(a) while maintaining the

temperature below 35 °C. After addition was completed, an aliquot was removed and
quenched into a saturated solution of ammonium chloride, extracted with TBME, and
concentrated to an oil to provide an imine of Formula Vlli(a). '"H NMR (400 MHz,
CDCl3) & (ppm) 7.23-7.09 (m, 5H), 5.81 (d, J =3 Hz, 1H), 5.67 (dd, J = 3, 1 Hz, 1H),
3.77 (dd, J = 8.1, 4.6 Hz, 1H), 3.56 (dd, J = 10.1, 4.6 Hz, 1H), 3.5 (br, unresolved dd,
2H), 2.11 (s, 3H), 1.73 = 1.62 (m, 2H), 0.74 (t, J = 7.4 Hz, 3H), 0 (s, 9H).
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Step 1. Preparation of the conpound of Fornmula VI: To
a 2-L 3-necked round-bottoned flask equi pped with
w®e@nos39s kK apparatus was added R-2-(-) - phenyPdi/ysione011882
(124.6 g, 908 mml) and 1000 nL of THE To this
sol ution was added 5-nethyl furfural 111 (100 g, 908
mmol ) (Bedouki an Resear ch, 5 Fi nance Drive,
Danbury, CT 06810). This solUtion was heated at refl ux
with azeotropic renoval of water for 2 hours.
Concentration of the sol ut| on prow ded imne of
te@d Riiepavation ef fAKR 1302 {ppm) 8.04 (s, 1

6. M@@tﬁon@ﬁge%ﬁngg@ﬂ f(F-do mjrllehyﬁ (gbﬁ’éﬁ simg%/ gadded over 1

houf“:oz‘ldlﬂ?() m]-_ 61’)2 5M4SL@Iﬁné%|d doe?le@ t@ 1 OZC2 Alﬂer adldﬁlon&v&lcompleted
500 mL Bfﬁec-bgtamm@ ﬁ@@ mlg oW@ter@m ggid@d @Bg ﬁlj@%)@tuge was stirred

for (I}g%\oyrs %)78 ggolg%égy %? i& i&'ng%d ﬁig W%thgéglgg I’t%énﬁo F\sﬁarred toa

sepém?lfﬁﬁnélfan'aqhﬁl!ioﬂom bﬂ@é@usﬂhyels@éparamd ofo thaime m‘gta{mc phase
dded to ammoni um sul phat e %%

wastaskiead iy mis of 606 aEmpRBINBNEAroAE UABLE RS L gUsgus phase

vast Sl A AP nt bt g vashe

twic@ivith 500 ﬁILO(vﬁ 516, Biife polutient gdhei orgaelcqfhaﬁewvaﬂ thev trgatpd with 20
1H NVR (400

g of Dargo anggzq gnof g@bte @dé)dte(%d ( ﬁlﬁe Qgg@lp@%aie ,\%a@%orﬁ:fntrated toan
oil t(&@rc)\ﬂ&wn%ﬁgg%f)&p fid es u‘ga E? W%Mﬂé@@ I\:?gz 5C|§C|3) 8 (ppm)

722274122@1 %5@4 (d2J3-22(99, HSH)H 66$(dd9l:l) 2199c1mm1H) 3.72 (dd, J
= 7 508,612 1,. 8,62 = 1&%"3’6% o1d). 5495 4%@1&’**?3 g7, 3m),

178ty . 0PI ARG SR, Bor oom

154D 1Y SESD, 127M3ITQ7|"BJVEJK 82706.9, 66.4, 625 56%72706 14,
) ‘at 20 C was added i mine of Fornula Vil(a) while

11.fvwmi ntaining the tenperature below 35 C. After
addi ti on was conpl eted, an aliquot was renoved and
guenched into a saturated solution of amoni um

Step'. Picifarafivhcfethe €om pbundME Farntuladtincentrated to an
(10N aaray 1 Bestisechtingat i T aBdgpoped to 0 °C.
To anasdscﬁgfgn y]af@dﬁieé I\ﬁéNquﬂfO% 5\§t hé H'z'@)} &0 |FﬂL 9@@5 r%n?cﬁ) followed

by éltlt’d?ltédd'?f a Sofutibhlof NaﬁDs(sZOO/gd%m mmcﬂ)—&ilssalvﬂ:d qu éQOG I-Fl)ﬂ,. H,O. After

stirriig 2 oL ST ETbEerRkT UBSGAF BN isdered 3 thé idfganic solids
rinsed with 600 mL methy t-butyl ether (TBME). The filtrate was separated and the

organic phase washed with 1000 mL HO and then with 1000 mL of 5 % NaCl
solution. After concentration of the organic phase an oil was obtained of intermediate
of Eormula X. The oil is dissolved in 200 mL THF. "H NMR (400 MHz, CDCls) 8
(ppm) 8.17 (s, 1H), 7.64-7.62 (m, 2H), 7.27-7.24 (m, 3H), 5.96 (d, J =3 Hz, 1H), 5.75
(dd, J = 3, 0.9 Hz, 1H), 4.09 (dd, J = 8.1, 5.8 Hz, 1H), 2.1 (s, 3H), 1.97-1.78 (m, 2H),
0.79 (t, J = 7.4 Hz, 3H).
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-52 Step 4. Preparation of the conmpound of Formula I X
A solution of the am ne conpound of Fornula VIII(a)
wo®4shses y added over 1 hour to 1000 nL of 2rP&MUS2004/011882

sul furic acid cooled to 10C. After addition was

conpl eted, 500 nL of sec-butanol and 500 nL of water

was added and the m xture was3stirred 5 for 0.5 hours

to dissolve any salts formed. The m xture was then
transferred to a separatory funnel and the bottom

aguepus | A . 12 nic phase was
Stell 9, J:Fepasatioh of tHe contour s K 1 "t he pH of

Thet%tng{gﬂﬁ% cdﬁﬁﬁomﬁ F_IfblatX fmnaﬁimgcﬂuwap legigled to a

wa eparated and the organ x

soluéon q?r@?f@fueﬁeo/wfanea@@( SreAGREneh ?@%P@QEHBQQ%\?&QQM]: ato
°C. 'R0 shfgh ths bl 9= 16Hf 1-Picks BRd 1R Bt 660 mL

e of gani ¢ phase was concentrated to an
TBME| After gtinirigdst 26° @1fidres 14 dopes ride béteFogensaud peactioh NNRure was

filte(peang B sidsrdse washa wige 806 il 37GEBMENEF Fidflidd'in a

ol i syt htypliend 700 %

yield.. Tihelcéinpoond aFHjornula XI() was used ta preparsihe cosponng of formula

| asescidbed sarier. 13AMR (465 WhizaGBCH) sdbpi 549 € Sith, 7.68 (d, 4=
7.4 B8 S Mns 1o L7 B8P oBr), FLORE! SLIP8 1ol 1H)SSEOMRALNG 3.1, 1 Hz,

The arm’ ne’of “Forhul a TX Was ‘di ssol ved
1H),5@.@5f(’dd!53 &-8,a818 HAdIH(2138 (8, 8H), 204 (s )i 4.9 0183t (imgr2H), 0.74 (t, J

= 78002, G0 By NMRA 00637 U2 DA Qo 192 AeatSy PO 137 3, 128.1,

B A e
CSF?%:(;I?\B;?%? N’?’l_ll:g 34’0“@35, found eidlovd a72. 6AMalntalodt imy C15H21 NO4SI

ME). The filtrate was separated and
C: 5736; 3r§8Ri N: Ards Foundaéd W -OR: O§§3hil:ﬁ2%§and t hen
with 1000 mL of 5 % NaCd 25 solution. After

concentration of the organi c phase an oil was obtai ned
PrephratiVeeExagiplé @: Prépaation af Gonipround Xlli() di ssol ved in
nL THE 1H NMR (40§ Mz, .CDCI3) 6 (ppm) 8.17 (s, 1

H, 7.64-7.62 (m 2H) ,\{.2/-7.24 (m 3H, 596 (d, J
3 H, 1 H, 575 (dd, 3, .9 Hz, 1 H), 4.09 (dd,

J =81 58 H 1;[} 14 (85 "1 97-1.78 (m
2 = F9 h, ﬁ-l).\

3
Xili(a)

To a mixture containing 3,4-diethoyl-3-cyclobutene-1,2-dione (diethyl squarate,
2.53 g, 14.88 mmol, 1.05 eq), and compound Xi(a) (4.41g, 14.16 mmol, 1.0 eq) in
ethanol (27 ml) was charged triethyalmine (2 ml, 14.23 mmol, 1.0 eq). The batch was
stirred at ambient temperature for 3 hours, filtered through a silica gel pad, washed
with ethanol and concentrated. The resulting oil was purified via column
chromatography to afford compound XliI(a), thick colorless ail, in 97.2% vield (3.625
g). "HNMR (400MHz, DMSO-ds) 8 (ppm) 9.16 (br d, 0.5H), 8.97 (brd, 0.5H), 6.17 (s,
1H), 6.01 (s, 1H), 5.02 (br m, 0.5H), 4.67 (m, 2H), 4.54 (br m, 0.5H), 2.22 (s, 3H), 1.92
(m, 0.5H), 1.82 (m, 0.5H), 1.37 (t, J=7.0Hz, 3H), 0.90 (t, J=7.3Hz, 3H). CNMR
(DMSO-dg) & (ppm) 189.14, 188.94; 182.41, 182.09; 177.11, 176.62; 172.42, 171.76;



WD 2004/ 094398 PCT/ US2004/ 011882 -53 Step 6.
Preparation of the conpound of Fornmula Xl (a): The

W@ odou943m8 cont ai ni ng the conmpound of fornul a XpET/OR2004/011882
step 5 was added to a solution of p-toluene sulfonic
acid (160 g, 840 mml) dissolved in 400 nL THE at O
C. This solution was stirred-at 25 C for 1-4 hours and
then diluted with 600 nL 5 . After stirring at 25
C for 6-14 hours, the heterogeneous reaction m xture

was filtered and the solids were washed with
1523451 1SR TH-nd 02534 OB35 OB\l G PO 26008 2. BF: 15.59
g I, nd of fornula Xl (a)'75-80 %
13'%%3pﬁ'#k§éc%ﬁ%%§%ggwmrwl a Xl(a) was used to
prepare the conpound of forrmula | as descri bed
earlier. 1H NWVR (400 MHz, CDCI3) 8 (ppm 8.09 (br s,
Example 7. 68 (d, J = 10 7.4 Hz, 2H), 7.15 (d, J = 7.6 Hz,
1, 1

=
2H)'l'he oif)?p&%doéffp d;:ﬁu%\]l"\&asg!)r re@fcﬁl%wﬁ ScHem ’(\I

2.14 (s, ,19183(m2|—|) 074(t,J—7.4
Hz 3H) 13C NI\/R (100. 62 O d6) 8 152.2, 148.3,
145.6, 137.8, 128.1, ML 106.8, 47.9, 24.9,
20.8, 13.3, 9.9. W 117 C. HRVS cal cd for C8HL14NO
(FAB+. nfz M+H) 140. 1075, found 140. 1072. Anal . cal cd.

f orBrC1I5H2INO4S: 15 C. 57B86: H 6.80: N 4.50. Found:

90; H 6.93; N, 4. Pr epar tleoeCExaane
ratIORSCﬁCIQOerO\»IJnd (a) OE‘Q)H - O r!EtO

HO, 20 To & (ir eYConkal ni Ag—» NH;
3,4 lgll et 091 N'TWE%/CI obu@ eneHl, 2-di one (diethyl ©
squarate, 2.53 g, 14.88; I, 1.05 eq), and conm;)nd

X 0'&“)) (4.41 g, 14.16 rmol 1.0 eq) in ethanol (27 m)

was charged triethyalmne (2 m, 14.23 mol, 1.0 eq).

The batch was stirred at ambient tenperature for 3

ohoups, filtered through a silica gel pad, washed wth
anol and goncey apd. The resulting oi as Q 0
(fied vig um chrona?trographylgo !

"y
\

S sCOlOT,8SS O] I O
(3.605 gh 1 (400|thz DMSO- d6) S(pn)c,,g).l% (br A ¢ )
d, 0.5H), 897 br d, 0.5Hn"B s, | H, 6.01 (s,

1 H, 502 (Y@ 0.5H), 4.67 (W/2H), 4.54 (br
0.5H), 2 22 (s, 3H), 1.92 TX“
e
PTSA-HZN/-\@Y
Xl(a)

Step 1: Preparation of 2-Hydroxy-N,N-diemethylbenzamide (IVa)

To a three neck flask was charged (50.0 g, 190.8 mmol) of 5-bromo-3-nitro-
salicylic acid (Davos, 464 Hudson Terrace, Englewood, NJ 07362), 200 mi of
acetonitrile and 14 ml (191.9 mmol) of thionyl chloride. The resulting mixture was
heated at 70°C for 2 hours. The mixture was then cooled to 5-10°C and a solution of
dimethylamine in THF (2M, 210ml, 2.2 eq.) was added slowly over one hour. The
reaction mixture was then warmed to ambient temperature and stirred for another 3

hours. The mixture was mixed with 100 ml of water and acidified with sulfuric acid
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(m 0.5H), 1.82 (m 0.5H), 1.37 (t, J=7.0Hz, 3H), 0.90

(t, J=7.3Hz, 3H). 13CNMR (DMSO-d6) 8 (ppm 189. 14,
waB®49944398.82. 41, 182.09; 177.11, 176.62; 172. 4PCT/US2004/011882

171.76; WD 2004/ 094398 PCT/ US2004/ 011882 -54 152. 45,

152. 01; 151.15; 107.34; 106.38; 68.91; 53.92, 52.99;

26.08, 25.90; 15.59; 13.22; %O. 44. FAB+ nli 264.2

(MtH) . Ecanple 1 5 The corrp'o% d of fornmula I was

prepared foll owing Schene 1V: Schene IV Br Br EtOHd/ C

N\ 1. ::2, INI NH HR2C NOZ 2. O OHNXZ pCHz O
(2N 145mm)) to (@ of 2( iAddittoral 600 ndl af watet was pddpdeieyvky yeprne hour

whilg-ﬁgﬁdg B@@%\t Sreq%i%?ggfghé{ngtgg XL e';)/ gr?\)aet%%@eé%fon Wadcooled to
5 o2 THEKE Mg b rdHte i Ry hWRenaa WithendteVg@00ml). The wet crude product
was recrystallized from 400 ml of hot ethanol to give 44.2 g (80%) of the compound of
formula IV(a). Melting point: 181 °C -183 °C. "H NMR (400MHz, DMSO): § (ppm)
10.94 (s, 1H), 8.16 (d, 1H, J=2.5Hz), 7.76 (d, 1H, J=2.5Hz), 2.9 (br, 6H). *C NMR
(100.62 MHz, DMSO): 164.7, 147.5, 137.6, 135.9, 131.5, 127.4, 110.0, 37.6, 34.3.
Anal. calcd. for CoHgBrNoO4 (289.08): C, 37.39; H, 3.14; N, 9.69. Found: C, 37.42; H,
2.90; N, 9.55.

Step 2: Preparation of 5-bromo-2-hydroxy-3-nitro-N,N-dimethylbenzamide (Va)
A mixture of 25.0 g (86.5 mmol) of compound IV(a), 5.5 g of 5% Pd/C (50 %

water), 12.3 g (88.8 mmol) of potassium carbonate and 200 ml of ethanol was

pressurized under hydrogen at 105 psi with agitation at room temperature for 10
hours. The reaction mixture was analyzed by "H NMR (400MHz, CDCN): & (ppm) 2.9
(s, 6H), 3.9 (br, 2H), 6.47(q, 1H), 6.55(m, 2H). If the conversion of compound IV(a) to
intermediate V(i) was found not complete, additional 0.5 g of Pd/C catalyst was
charged and the mixture was kept under hydrogen pressure at 105 psi for 5 more
hours. The mixture was then filtered through a Celite bed and the cake was washed
with 30 ml of ethanol. Caution should be taken to ensure minimum exposure of the
product solution to air during the filtration. The filtrate was immediately transferred into
one-liter three neck flask fitted with a reflux condenser, mechanic stirrer, and nitrogen
inlet. The solution was cooled to 5 °C and a solution of 19.9 g (116.7 mmol, 1.35 eq.)
of 3 4-diethoxy-3-cyclobutene-1,2-dione (diethyl squarate) (Compound of formula
Q(a)) (Lonza, Inc. Corporate Headquaters, 17-17 Route 208, Fair Lawn, NJ 07410) in
80 ml ethanol was added in one portion. The solution was slowly warmed up to 25 °C
in 2 hours. If there were no product solids precipitating from the reaction mixture, a
small amount (~100 mg) of potassium carbonate was added. The suspension was
stirred for another 5 hours at room temperature. The mixture was then slowly heated
to reflux over 1 hour before it was slowly cooled to 10 °C over 2 hours. During the
heating, a small amount of compound IV(i) trapped inside the product solids was
released and converted to the product V(a). The solids were collected by filtration
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To a three neck flask was charged (50.0 g, 190.8 mmol)

of 5-brono-3-nitro- salicylic acid (Davos, 464 Hudson
waermaesIs Engl ewood, NJ 07362), 200 ml of acePONUB2004/¢11882

and 14 m (191.9 mmol) of thionyl chloride. The

resulting m xture was 15 heated at 70C for 2 hours.

The m xture was then cool ed 5-10C and a sol ution of

di nethylamne in THE (2M 21 , 2.2 e(q.) was added

slowy over one hour. The reaction m xture was then

warmed to anbi ent tenperature and stirred for another
and3he lcake svasThasheidwiliin §Owakofraopkathanch Toe splidywvergdeed in a

vac AR HE s WLl 28 B, SA9 Foounc o fomue
V(aﬁd’qil Nm@i\ho&mznbugbmes BSprips.4pcdpy, 3!1(%%)924@(@21&) 6.9

e solids roduct precipitated out fromt

(dd,GHY} med 1H=Ii),e7 deﬁéﬁSBdlﬁbN\éH ,cﬂbﬁeear ild). Bipc. "i&Ehé8§oC+ of@ NMR

(0dus DLV SEIEC S LS, P, 057,

1258, 3?03, qa ,9§?"€ 44.6219.6( BAY. cafcdtrtﬁ@eﬂw&w% (804130): C, 59.21; H,
formild Va. Meltin gomt -183(r)C H NVR
5.3@;4000R1% , FOMBD)C, f@i%ﬂ% 290Np9. ‘i(is .16 (d, 1 H,
J=2.5Hz), 7.76 (d, 1 H J=2.5Hz), 2. 9 (br, 6H). '3C
NVR (100.62 MHz, DMBO): 164.7, 147.5, 137.6, 135.9,
Step 3t Frephfdticn of 204 {droX{-,N-afndth mlz. Nﬂ §-métiryl-2-
furaiod)ntopgllaptinap3, 4-|d|oxo-ﬂ;f¢vclobwtenrs1 -y senzzmide

(coPrne?;ar bl on of
it 2- hydroxy 3-nitro-N, N-di net hyl benzam de (Va)
A mxture of 25.0 g (86.5 nmmol) of conpound IV(a), 5.5

Mo g of 5% Pd/C (50 % water), 12.3 g (88.8 mmol) of

i um car bonate and 200 nl of ethanol was

0 L FE Ty 10 Py Binghd g L1 165 e,

1. O8@%<§ bf @oN@Sulel(ﬂErdanChéinNMR 620004, 4 ml) 1.36¢ etpph

el oo i e i o
The % %%re"‘@és ftt‘féﬂqg%cﬂé’& gg Bgﬁg‘% bi ér?é?@baIQNés Qd@éd F’Fi?‘eﬁesultmg

fure was kept under
susbédélog%sﬂhwed o 7ﬂt°CJj©5 1|dmurf di heﬁ’eaoilltm mixtureswasigeoled to 40 °C

o R i R R o B
ace%&ﬂ{alhéj PRelFRfRE W ﬁiﬁgé@ batRtdH %@éﬂf&ikfﬂ%\skfalﬂﬁoout 12 ml of 1N

uct solution to al during the filtration.
sulﬂmbtacat wamdemsbﬂvlamatlythermhgf ther mixturerwas about 4 “Water (180

ml) was added slowly at 50 °C over one hour and the resulting suspension was

cooled to 15 °C over 1 hour. The solids were collected by filtration and the cake was
washed with 50 ml of water. The 'H NMR of the wet cake showed that the product
was contaminated by about 15% p-toluenesulfonic acid. The wet cake was charged
back to a three neck flask along with 130 m! of acetonitrile. The mixture was heated
to 70 °C to dissolve all solids. Water (150 ml) was added slowly over half an hour at
55 °C with good agitation. The resulting suspension was cooled to 10 °C over one
hour. The solids were collected by filtration and the cake was washed with 40 mi of
water. The product was dried in a vacuum oven over night at 60 °C,to give 10.6 g
(77.6%) of the title compound I, Mp: 83 °C. "H NMR (400 MHz, DMSO): § (ppm) 1.0
(t,3H), 1.9 (m, 1H), 2.0 (m,1H), 2.3 (s,3H), 3.0 (S, 6H), 5.2 (dd,1H), 6.1(d,1H), 6.3 (d,
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one-liter three neck flask fitted with a reflux
condenser, nechanic stirrer, and nitrogen inlet. The
W@ odudes was cooled to 5 C and a sol ution of BROI/BS2Y04/011882
(116.7 mmol, 1.35 eqg.) of
3, 4-di et hoxy- 3-cycl obut ene- 1, 2- di one (di et hyl
squar ate) (Conmpound of fornu1€?25 Qa)) (Lonza, Inc.
Cor porate Headquaters, 17-17 Route 208, Fair Lawn, NJ
07410) in 80 m ethanol was added in one portion. The

e B 2@325?%60%%5‘9%%{32@ Db 00680 A8 TR (100,62,

Cdgg,ﬁ\gt 88 2MHBOYS €718, 1508 | g@f@w@sfz{ -15300 "M 87 1202, 124.1, 122.9,

pot dssi um car bdnat e 'was” added.” The 'suspensi on’ was
1184, ridd, 8. A nidiharo4es8 iRIF S2&8, 136n0d&mmer ature. The

m xture was then slowy heated 30 to reflux over 1

hour before it was slowy cooled to 10 C over 2 hours.
MdtHbH'E the heating, a small anount of conpound V(i)
—trapped inside t roduct solids was released and

convera thiee aeck mm&m@m Vigak werh ehargadudt.Rey € 32.4 mmol) of

cofspopfR3a6, 494 s Ve anth SO T R BEGRE methdgthier,Tie spjution was

agitatedfareo 2595 Badiah hydrexiaelsbRiongn 8 ril) Wes ddHed sIMWFW(WérZOm
goven at 60 Cfor 5 h@ars to gi vqul. 39 80 9% of "

while mpajntedniog the ternperatweof the reagirn (nai @DSONC. ‘éhe resulting

sol%ﬁﬁ% tﬁ%ﬁsj?%ggl q@ 1§]e5pba %tgcgrhﬂ.ﬁp%l éﬁqf{% aqLTe(%s was, eétracted

anéthler ﬂwdr&lmd\éwltHGOO hﬂ?of(f-bulgﬂ méiMAethdrl Othebéorivbined RY§&dic was
188. 184, 78. 71.3, 167.9, 146.9, 125.9,

washed gvnth112Q§) |7nl of ggwgre@;ed gpglugn cb@ngje sgtut@n 3'|2heasoly§n‘r5Nas removed

un@@ﬁ@cuﬁ% éﬂg {Itné’ k%u T dé’@%h@@awéégé ﬁﬁ%e 3@! wﬁ? déjsi) i)'elﬂdép 360 ml of n-

propanbt.ephs aé$lﬂtilng)fsolatld7bf W@ MixBd With 4@ 0hy (1285 nirdoll) of compound
VARG o hiOHR &g Lot ipinmiven T
he%ﬂo ﬁ%ﬁﬁgﬁfof%ﬁmggg%gkﬁermf #deﬁgrgﬁl 218 400 TI Rf water was

chér@ﬁdﬁ Trhmﬂmxturﬂiwas ﬂwmeatetﬂ updn‘pabmud 7X°Cagnd slowulﬁcdrcﬂee to 10°C.

The sglids Wars selian by MR KEa e h Wb, b Afsbus Solution
R 5 AT B S B o o
60 §qu;uen$mgiﬂ twguvdaéét?egl (81.9%) ofthecompbaond .of Tdmsnmahct i on

Cel FoEMsdaoosRedpsrhed B ebGmans locd: e FErBBoHpdpf formulas
IV(|), Xl(a), and Xl are prepared according to the procedures in Schemes lll and IV.
The compound of formula XIl is reacted with Q to obtain the compound of formula Xl
using the same reagents and reaction conditions described in Scheme I to react the
compound of formula V with the compound of formula Xil. Then the compound of
formula V(i) is reacted with the compound of formula XIll to obtain the compound of
formula I using the same reagents and reaction conditions described in Scheme I to

react the compound of formula IV(i) with the compound of formula Q.
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20 acetonitrile. The filtrate was charged back to a

three neck flask and about 12 ml of 1 N sulfuric acid
wowsagdesl slowy until the pH of the m xture MBEUSDOL011882
4. Water (180 m) was added slowy at 50 C over one
hour and the resulting suspension was cooled to 15 C
over 1 hour. The solids were gollected by filtration
and the cake was washed with 50 m of water. The 1H
NVMR of the wet cake showed that the product 25 was
cont am nat ed by about 15% p-tol uenesul fonic acid. The

e was charged back to a three neck flask al ong

X
%%8 uﬁbgl%i ggﬁ?é? 1ZI(OrrJn 1) do?'%%@déﬁwﬂ?%l%@ﬁp%?@thanol were

add@d cherimg)! pméssumararbahétea(nomteq pénd a5sclition of @mrdol Of actlve
agitation. The resulti ng); Syspe |onrﬁ T ool e
1

comppsndaidormydadY (b 3844 Hb"@&/@? &3 36933]““9 miRiure was
hqu%é é{é’é#ﬁfbr%{ﬂ%&& 9 LR, "l‘ﬁap%n"%ﬂﬁgh&‘ﬁ bhth‘éorégctleé Htnpound |

uct” was dri'ed 1 n 'a vacuum oven
waé%*s@lé‘tecﬂ‘;llafiﬁe@anﬁ@p@jceduﬂé)aﬁm methbdoBY) inaddimilaeyield 486% by assay).
conpound I, : C. 1H NWR (400 MHz, DMSO: b (ppm
1.0 (t,3H, 19m1 , 2.0 ( mlH) 2.3 (s, 3H,

s ottt o Frog e e

emﬂocﬁnffgg\l éNanl'l)laé%@xgges(@isclﬂ)séd hefiR ?Iliel:leg%nd), ihdé?ﬁ\ée( Uescr[ptlon
sho;?xbnqc belgqnsgrueg@ umltg[agCN%;t mggaiy gs e&(ggmp%ﬁcgli;;{isléf preferred

1
o3ty o g A% O 9 B i

scopbasil spiiteofthacihmis4hp2nded bdgetd. ol ) of  conpound
Xl(a), 200 mM of water and 100 ml of t-butyl
nmet hyl ether. The solution was agitated and a 25%
sodi um hydroxi de solution (18 m) was added slowy
over 20 mn while maintaining the tenperature of the
reaction m xture below 30 C. The resulting 10
solution was transferred into a separation funnel and
t he agueous was extracted another two tinmes with 100
m of t-butyl nethylether. The conbi ned organic was
washed with 100 ml of saturated sodi um chloride
sol ution. The solvent was renoved under vacuum and
the residue containing free amne XIl was dissolved in
360 mM of n- propanol. The resulting solution was
mxed with 40.0 g (128.5 mmol ) of conpound 15 V(a) and
0.4 g (3.1 mol, 0.024 eqg.) of diisopropylethylam ne.
The m xture was heated at 65 C for 12 hours. Another
120 m of n-propanol and 400 m of water was

E



charged. The m xture was then heated up to about 70 C
and slowy cooled to 10 C. The solids were col |l ected
whyookiop43p@t i on and washed with 80 m of agqueouBCT/US2004/011882
solution containing 50% of n-propanol. The resulting
wet cake was dried in a vacuum oven at 20 60 C over
night, to give 44.7 g (81. 9%8. of the conpound of
formula |. For the process d gcri bed i n Enbodi nent No.
2, the conpounds of formulas 1V(i), Xi(a), and Xl I
are prepared according to the procedures in Schenes
1l and IV. The conpound Mﬁ@ml a X'l is reacted
WL T D ) tain the compound of fornula X1l using
Wh’té“bsgm.“elpg%gents and reaction conditions described in
Schenme Ito react the 25 conmpound of forrmula V with the
conmpound of fornmula XliI. Then the conmpound of fornula
LV(E) | & Prassesdonprenating acomprannd offormiledia xi11 to
obtain the conmpound of forgula lousipg the sane
reagents and reagti opzCORdi tNene” des€ri bed in Schene |
to react the coﬁ‘pou d off forjmfa I1\#i) pith the
conpound of f opnhy A 200
PCT/ US2004/ 011882 ||- 581 EXAMPLE 2HTo a\sol/ution of
0.58 g (2.20 mmvl )Oof &Bmpound Xill1(a) Tn 25
et hanol were added 20 ng potpssi um carbonate (-0.02
eq.) and a solution of 3 nmol of active conpound of
confipriging:a | V(i) (1.36 eq) in 10 m of ethanol. The

resul ti ] r C for about 3.5
hod?i. Eﬁ@ﬁbéﬁﬁﬂﬁS??ﬁﬁﬁ%&%tfgg?@géﬁfon, conpound

was i solated via the sanme procedure as the nethod B
It will be

ons can be nmade to
gsed herein.
Therefore, the above desch®s i Onshoul d not be
construed as limting, but nerelgy as exenplifications
of preferred enbodinents. Those skilled in the art

wi Il envision various nodificatilns within the scope
and spirit.of engl ai 8 appended hereto. WO
to SRS mPBeIA SRR RS 004, 015085 <59 LAl WS vihat I's
Clainmed Is: A
!
d NO,
o OH
v

wherein A, in compounds of formulas Il and IV, is selected from the group consisting

of Br, Cland I;

(b)  hydrogenating the compound of formula IV with a suitable

hydrogenation catalyst under hydrogen pressure, to form the intermediate compound

of formula IV(i):

Z——

NH,

V(i)



1. A process for preparing a conmpound of fornmula I: O
ON\V I - O HH 5 OO conprising: (a) converting

wo b@4ooipound of formula Il A HR2C NO2 OH |PCT/LIS2000011882
a compound of forrmula IV: A-/ NN OCH IV wherein
A, in conpounds of formulas Il and IV, is selected
fromthe group consisting oéoBr, Cl and I; 15 (b)
hydr ogenati ng the conpound of“fornmula IV with a
suitabl e hydrogenation catal yst under hydrogen
pressure, to formthe internedi ate conmpound of
f ol a réakting: thexompaad ab farmule Vi) WB\P 20oanpound gf formula Q:
PCT/ US2004/ 011882 -60 (ch. reactd ng the conpound of

formula IV(i) with a compod fornula Q@ OO)f-(
RO OR
Q
wherein R represents (C1-Cyo)alkyl, to yield a compound of formula V:
0 0
| N\
N —
- N OR
O OH H
\'

(d)  converting the compound of formula Il

0
0
H
\ |
il
to a compound of formula VI:
L OH
A~
I
O
H
\ |
Vi

10
(e)  adding a protecting group to the compound of formula VI to yield a

compound of formula VILI:

Ph: oG
N/\/
o |
H
\ |
Vii

15 wherein G represents a protecting group;



RO OR wherein R represents (Cl-C10)al kyl,
conpound of formula V:
H I11

to yield a
O ON\ NtOR | OCHH V
wa 2qodposesniverti ng the conpound of formula |11
to a conmpound of forrmula VI:
(e) adding a protecting group to the conmpound of
formula VI to yield a
NOH VI

PCI/UM2004/011882
Ph OH NH WV
conp

(f)

10
. qund of formula VI1: Ph OG
15 wherein G represents a protecting group;

reacting the compound of formula VIl with a suitable organometallic
reagent, followed by work-up, o yield a compound of formula VIl

P (0]C]

HN/\/

i
O
5

Vil
(9)

removing the protecting group (G) from the compound of formula VIII to
yield a compound of formula IX:

L OH
HN/\/
O 'l,//
\@) Et
IX :
10 (h)  converting the compound of formula IX into an imine intermediate
compound of formula X:
Ph
V7
N
O '///Et
\ |
X
(i)
15 formula XI:

converting the imine intermediate compound of formula X into the salt of

Acid *HzN

= 5”..\
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WD 2004/ 094398 PCT/ US2004/011882 -61 (f) reacting the
conpound of formula VII| with a suitable organonetallic

wo eagom39s f ol | owed by work-up, to yield a conppUnuSmh4/011882
formJ!a VIIl: Ph OG HN Y1111//Et \ VIII 5 (9)
removing the protecting group (G fromthe conpound of
formula VIl to yield a conp und of formula I X: Ph
SOH HNO \ I "///E 11X 10 %ﬁ) converting the
conmpound of forrmula I X into an imne internedi ate
compound of formula Xt Ph J N YIII//Et \ Xx (i
cofiyer t remctingehe rompaundef feanua I d’ﬂ%@@rﬁ?r@ﬁfﬂfﬁfl ghfogmula V to

X h : il
y'e@ﬁ?z&%atag@@&%gﬂr%fgﬁb};g or smélz a XI: Acid H2N XI WD

(k)  converting the compound of formula Xl to the free amine:

Xl
and reacting the compound of formula XII with the compound of formula V to yield the

compound of formula 1.

2. The process of Claim 1 wherein said compound of formula Xl in step (i)

is converted to the compound of formula XII:

|l||\

X 0}
Xl
by reacting said compound of formula Xl in a suitable solvent with a suitable base,
and then the compound of formula XII is reacted with the compound of formula V to

produce the compound of formula I.
3. The process of Claim 1 wherein substituent A is Br.

4. The process of Claim 1 wherein G represents a protecting group

selected from the group consisting of: silylating reagents and esters.

5. The process of Claim 1 wherein the acid in said compound of formula XI
is selected from the group consisting of: sulfonic acids, tartaric acids, HoSQO,, HCI,

HsPO., HBr, and carboxylic acids, and mixtures thereof.
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-62 reacting the conpound of formula XI with the
conpound of formula Vto vyield the conpound of

wo coomde98 ; or (k) converting the conpound of POF/IS81084/011882
Xl to the free amne: H2N ~Ox 5 XIl and reacting the
conpound of forrmula XII wth the conmpound of fornula V
to yield the conpound of foggula |I. 2. The process of
Claim1 wherein said conpound of fornmula Xl in step
(i) 10 is converted to the conpound of formula Xil: O

H2N \ / e j ' f '
& it a0fe RBYeEROr G RLGEBRE B e RES YRty
confditp@UsTdomhulb ar With a sitablesacie abictidevin tafsttlﬂaeleceaxlpemmi a suitable
of formula V to produce the co %und 0 for la |
temgeratuee, gngdben regcliogdhenresuiies r% g aixiure &vit %l"?@éh&é?mme
4. The process of CQaim1l wherein G represents a
protecting group selected fromthe group consisting
Of 7 si | yilhat progessaiClaim ”Iamhe&eirmtep (!Q)Cbcﬁnpr‘rstfes imahmminure of
aim1l wherein the acid in sai
saif eomEPENPT 1T 6 & DUTPRORRHOTECEIRYSH B pulablg bape, and

pre{%l fﬁearﬁixgﬁ L{r@'é?ﬂ S§§L! s, H2SO4, HC, H3PO4,

car and m xtures thereof V\D
2004/ 094398 PCT/ us2004/ 011882 -63 6. The process of
Claiml erein st

corbound TSTPRERsR PECIAIT VROES STRRASY Comer o8 ACpingh-diatkoxy-
-cv‘ébﬁhtéHé-H@H%n%%‘é%"H c@inpdufd iof fdthfila I\Rimﬁ!irﬁtéiéﬁ (b)aadjustlng the

en reacting the resul t| ng reaction mxture wt
tenmermurg/toaabm 0°6 13 abobt8pT0 te yielba compionnd, of\ﬁﬂﬁmeliarv
step (b) conprises making a m xture of

9. The process of Claim 1 wherein step (d) comprises mixing a solution of
-2-(-)-phenylglycinol with said compound of formula Hl, and heating the resulting
solution at reflux with azeotropic removal of water to provide the imine compound of

Formula VI.

10.  The process of Claim 1 wherein step (e) comprises mixing an acid and a
silylating reagent with the compound of formula VI from step (d), and heating the

solution at reflux to provide a protected imine compound of formula VII.

11.  The process of Claim 1 wherein the organometallic reagent, in step (f),
is in a suitable solvent, and said organometallic reagent is selected from the group
consisting of: diethyl zinc, ethylzinc bromide, ethylzinc chloride, ethylmagnesium

bromide, ethylmagnesium chloride and ethylithium.

12.  The process of Claim 1 wherein step (g) comprises deprotecting the
imine compound of formula VIII from step (f) with an acid, followed by treatment with a

base to form said compound of formula IX.

13.  The process of Claim 1 wherein step (h) comprises dissolving the

compound of formula IX in a suitable solvent, adding R*NH,, and, following the
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said conmpound of formula IV, a hydrogenation catal yst,
and a suitable base, and pressurizing the m xture
W pae094328 pressure. 8. The process of C aim 1l REUSI004/011882
step (c) conprises adding 3, 4-dial koxy- 10
3-cycl obutene-1, 2-di one to said conpound of fornula
V(i) fromstep (b), adjusting the tenperature to
about 0C to about 80C to yiettd a conpound of fornula
V. 9. The process of Caiml vvherei n step (d)

onprises mxing a solution of R-2- phenyl gl yci nol
addmon mfsauouRéNHmmhng;an faddiiional agent S@Sﬁjﬁ%ﬁpﬂh et graup consisting

1 ution at, ref 4f,
of: Nalfs, bRt B pitele iledtMigRaE T8 Ryfested from the
grm{f?éc'iﬂ%n@lm\ﬂ of dikyl, d\ttodIkd Cﬁé@r&fye@aﬂwm akymhéf@oaryt,taw aralkyl, io
conprises mxing an acid and a yl ating reagent
prowde the inéeroatiaterngnefoungr offPENIe . om step (d), and
heating the 20 solution at reflux to provide a

protected i mne conpound of fornmula VII. 11. The
pragess The froaéds of Gagndi whédein Qlega(r)o:rmm;aisiesc(‘ib dmgehfing said
in step (f), 1is in a suitable solvent,

mtemn@@atm@@rappun,d p&ﬁ)@@w{a Kdropapiap By 1 pSwWt @EI@ iﬂ?\é‘ﬂﬁ and (2)
d
R i 0l i R

et hyl magnesi um chl ori de and ethylithium 12. The
f d 1 wh te
GeiiBot oTMEIOGRE OF GENE BB EEHOr IS AamDiFing:he
conf R AR AT S (RN iR PRI VG sip .

suitgbledesse afd &saitable svmiwnmandsh@imgﬁ}\edeaqﬂtmg esaction mixture to

di ssol ving the fc Rfﬁé”ni of formula I X in a suitable
produsie, et corapRintLoHRNPBa land, fol | owi ng the WO

2004/ 094398 PCT/ US2004/ 011882 -64 addition of said

RANH2, addi ng an additional agent selected fromthe
gr d@p cdie process ob@tamaﬂlmerahm rcrep4k) asatayticaamount of base is

userg"rﬁhfé E%élpgtq?ﬂbe 8‘\?{\'@"513&9‘1? 0 ' U Sﬁwfﬁ i éc;rﬂgbﬁrtheof formula XII.

het erocycl oal kyl, aryl, heteroaryl and aral kyl, to
provi de the internediate conpound of formula X. 5 14.
Thel 7pr ocléresprotess af Glaimvhwherein'step (i) conprises (1)

di ssolvi nsg Saéuq)stltuentA is Br;

(2) G represents a protecting group selected from the group
consisting of: silylating reagents and esters;

(3)  Step (a) comprises reacting said compound of formula i with a
suitable acid chloride in a suitable solvent at a suitable temperature, and then reacting
the resulting reaction mixture with dimethylamine;

(4)  Step (b) comprises making a mixture of said compound of
formula IV, a hydrogenation catalyst, and a suitable base, and pressurizing the
mixture under Hz pressure;

(5)  Step (c) comprises adding 3,4-dialkoxy-3-cyclobutene-1,2-dione
to said compound of formula IV(i) from step (b), adjusting the temperature to about

0°C to about 80°C to yield a compound of formula V;
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i nternmedi ate conmpound of formula X fromstep (h) in a

sui tabl e solvent, and (2) adding a suitable acid to
w@eaniogsm conpound of formula Xl. 10 15. The PCDUSNS4/011882

of Claiml wherein step (j) conprises conbining the

conpound of fornmula XI fromstep (i), the conpound of

formula V fromstep (c), a -sggi-table base and a

suitabl e solvent, and heating the resulting reaction

m xture to produce the conmpound of formula I. 15 16.

Tt 87 Ba o) e Fhnd B MR R 2 EPbAb oo
wutrPQélE %ﬁg};&fndféfrfmﬂnala\mvmm héélmwg:mm@uumingfsomrdndataeﬂux with
The process of Claiml wherein:

azestrbslol rten'émal of wetegio ppayide jhadmipg coamaUadpf égrqsw@ Yhg

0 <S4 BT Mg B b g gt v
the cBafound cfdoinglantidtom stedp (d)yand hedtingrhietsaluticruat rfilie to provide

acid chloride in a suitable solvent at a suitable
a pmqi@danmeecoraﬁgumdwehforr@aa\! g the resulting reaction
m xture Wit : i
maki ng é@% Xt'ﬁrﬁéﬁf&%}ﬂ ﬁe rgaaje%g)l gﬁ:&?g‘? b fﬁé%ﬁéﬁl@%olvent

andgld @ggammemuma*eagwus seh;d:ted ﬁuntthblgfobpsensmhnlg of: diethyl zinc,
ressurizing the ssur,

ethylémccmqmld%@gh)ga@pmﬁ:@londe et ymagneSIE%ebromlgé étﬁgllmagn%smm
Chlgf‘ﬁ?gﬁ@hwwyc' obut ene- 1, 2-dione to said conpound
|

fromstep (b) adj usting the
t enper at(@j e tStept(ngomBﬂséB’:depromjnmg tBe@nine garspaund of formula

VIO i (Fomih Ao 3 ghowes By %?943?%% basstoform i
corrjﬁéqﬁd Sivofth ﬁ -phenyl gl ycinol wi th said conpound
or nul a P and heating the resulting solution at

refl ux v(m)m stepch) ogmprns@mdrsaolvmg thetcompaynst efforrgula IXin a

sun@B%p%q'& TP and. EeRpdinelA RS Si4 BiNHg prding an
i} a g%ﬁ@&@%@ffrérﬁ &ﬁ@lbﬁau;ﬂ ccfrfs%ﬁn@tcﬁpNéCm, RBIOAC),, H5I05, and

eatin e sol ut|?n at lux to prowde aprote
mixturiea herecfovneredt RT i sakectedfiom the) grove Qs}r@sﬁmsézfealkw,ccycloalkyl

hettral%acglglgtalkyil,narysilt, ﬁgte(rog\ryl, a?rd a{}a@(yrf‘ lt’é bPCR}I(?e hEHnediate compound
of formula X; |

(11)  Step (i) comprises (1) dissolving said intermediate compound of
formula X from step (h) in a suitable solvent, and (2) adding a suitable acid to provide
a compound of formula XI,

(12) Step (j) comprises combining the compound of formula XI from
step (i), the compound of formula V from step (c), a suitable base and a suitable
solvent, and heating the resulting reaction mixture to produce the compound of
formula I; and |

(13) Step (k) comprises using a catalytic amount of base in the

reaction of the compound of formula V with the compound of formula XII.
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and said organonetallic reagent is selected fromthe
group consisting of: diethyl zinc, ethylzinc brom de,
werdwglogdspe chl ori de, ethyl magnesi um brom de, PCT/US2004/011882

et hyl magnesi um 10 chl oride and ethylithium (9) Step
(g) conprises deprotecting the imne conmpound of
formula VIII fromstep (f)_%t_h an acid, followed by
treatment with a base to formsaid conmpound of
fornula I X; (10) Step (h) conprises dissolving the

ound of formula I Xin a 15 suitable solvent,

§g FAN-rocaseiof ElaIMGLE whetale addition of said

e T A MG

frorfithé B EdRIiSIng, oﬂ/\éeétenmnIBATHE sbltrhethyfetoban, rimgthylenechloride,
group consi sting of al %I kyl ,

tOM@@@eGWﬂﬁﬂ%ﬁ@k@'ﬁWﬁtD?r e!ﬁ‘éit M and aral kyl, to

d
5 AR S5 B g

of: thidre tt’ahblrlata@ndmmanmmfde formula X fromstep (h) in a

bl I .
;:“of,.adee - %gﬁ@quyl(apgpﬁm gle%(a ?sgalz%c%@klgg Edfm(tal%ylamine
whé&r® Hﬁ@&ﬁ'ﬁ%bﬂ'lﬁ%fd@n‘%@ﬁ%%% SSluficr Iﬁ%éleéfbdfffd?mhe group

step e conpound of fornmula V fromstep (c),
cor&thgtdfeaMSImtrﬂa dTHF stbuiylshethgBthsas) vaﬂnylerae;dwlm@,ﬂglgene

t he resul.ting,reactio ure to produce the conpound
ethyjace A@@Y&fh‘%{nanﬁ fg %ﬁéé'ﬁ (k) cgn'pr i ses usi ngng )
cat al yt 'd@z)am?éé"li sG"caﬁ]@%sb"h bié% (bh i%aS‘éIé@t@d(TForﬁ hilge group

compoun or mu oun nmul a
consisting3d: K{\DI-QMHQM&S@OW@Q@%@@Hr%@i.siéleanéﬁtn@ne’fhbf@uamdme

S er .ai d sol vent used
DB&r BHS%OJP Iﬁﬁyg"E'HP&W\%E@W?H%&@%PGP is selected from
the gr OU(IBQ C O hiydbgehaties eheiyst rn step (bifs selected from the group
t - butyl met hyl et her, net hyl enech| ori de, tol uene,

consigiipigaafePeitCe PG, d?dQHeﬁﬁélfan%BhﬂlcEﬂi oroform 5 (2) said
ool 4 o @) el RN B TRAEhER S o e 3o
diethoxy-3-cyclobutene-1 2-dione;

(7)  said acid in step (e) is selected from the group consisting of:
ammonium sulphate, ammonium nitrate, ammonium chloride, H>S04, HCI, H3POy4,
citric acid, mesylchloride, paratoluenesulfonic acid, paratoluenesulfonic acid pyridium
salt, alkylsulfonic acid, and mixtures thereof;

(8) said silylating reagent in step (e) is selected from the group
consisting of: hexamethyldisilazane, TMS chloride, and TMSOTF, wherein said TMS
chloride is used in combination with triethylamine , and said TMSOTF is used in
combination with triethylamine;

(9) said suitable solvent in step (f) is selected from the group
consisting of: benzene, toluene, TBME, THF, DME, dimethoxyethane, and mixtures
thereof;

(10) said acid in step (g) is selected from the group consisting of:
H.S04, HCI, HzPOQy, citric acid, ammonium chloride, and mixtures thereof;

(11) said base in step (g) is selected from the group consisting of:

ammonium hydroxide, metal hydroxide, metal oxide, metal carbonate, metal
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(3) said dinethylamne in step (a) is a solution of
di net hyl am ne wherein the solvent used in said
walomboibsaam ne solution is selected fromthe grOIPS2004/011882

consi sting of: acetonitrile, THF, t-butyl nethyl ether,

met hyl enechl ori de, toluene, 10 ethyl acet at e,

di et hyl et her, and chl or of or rrgs (4) said suitable base

in step (b) is selected fror Zﬁe group consisting of:

KOH, NaOH Na2CQ03, K2CGO3, NaHCO3, KHCG,

tetramet hyl guani dine, DBU, diisopropylethylan ne and
bicatbenateeand hixturss therjofswheraiy seisyaatal iselested fjrp the group

conily Rl S g R D cp g SR s,

caloﬁnﬂ ﬁk@#tk@%mﬁm%mﬁu{meﬁnam chaltien, titsstien, £iedoriism, cobali,
- |ethoxy 3- cyclobutene 1,2-dione; (7) said acid

coppar §l|\é®”, Zl@}l dagimjuing BiaseL fyrand Wﬂ#r@f oup consi sting of

ammoni u t

aront T3, A S PO Sl o R consisting o
sulfBRiR Y, eartati: adids, H S Qe MG HEPOL cHBc,lahd carboxylic acids and

par at ol uenesul foni ¢ aci d pyridium salt, alkylsulfonic

mixtesltheteel; 8Nt ures thereof: (8) said silylating

reagent S

A0St 14) SER bRk YSFSGE USRI sonsitng of
pyridMeCd N(RYs, aierem @bc‘ﬁ\d&3 iscindepéentderitly sedeeted from the group

conbi nati on h"r‘\‘i i@l[&/\'ﬂ amne , and said TMSOTF is
congisting iofy ajiey! C@N{ﬁ th triethylamne; (9) said

sui table solvent in step (f) is selected fromthe

group consisting of: benzene, toluene, TBME,
DVEQ. di fitsleHerogeshah6laimmts whetain said am@nmsfep (4)11@)a sidfonic acid

selqg?tle(? frlgg1 iqgg?@&g Iq@psnsﬁm;@ﬁt @t[oﬁqoe%\net%q %ﬁg%%@ I@Iétﬂﬂ)mc acid;

chloride, and nmixtures thereof; (11) sai d base in step

(g) is selected fromthe group consisting o

amaini urfileyphooessief Claimal9 wherainisai, amd.uﬁapar@i@lu@ne sulfonic acid.
met al carbonate, netal WD 2004/ 094398

PCT/ US2004/ 011882 -67 bi carbonate, and m xtures

t hegeof ’TH@ﬁb@éQS éﬁc%uﬁetsaWheﬁeuﬁel ected fromthe group
consisting of: lithium sodium potassium rubidium
cesi um (b)arylslaiquzldm@mtg inratep (a) is thionyl chloride;
(2)  said solvent used with said acid chloride in step (a) is acetonitrile;
(3) said hydrogenation catalyst in step (b) is Pd/C;
(4)  said acid in step (i) is paratoluene sulfonic acid; and

(5) said base in step (k) is diisopropylethylamine;

22.  The process of Claim 18 wherein step (c) further comprises adding a
base to the compound of formula IV(i), wherein said base is selected from the group
consisting of: KOH, NaOH, Na,CO3, K2CO3, NaHCO3, KHCOs, tetramethylguanidine,
DBU, diisopropylethylamine and mixtures thereof.

23.  The process of Claim 20 wherein step (c) further comprises adding a
base to the compound of formula IV(i), wherein said base is selected from the group
consisting of: KOH, NaOH, Na>CO3, K2COs3, NaHCOs, KHCOs3, tetramethylguanidine,
DBU, diisopropylethylamine and mixtures thereof.
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calcium strontium barium alum num indium
thallium titanium zirconium cobalt, copper,

W@ R0m9439% i Nnc cadmi um nercury and ceriun 5 (BCH/USHN04H011882
acid in step (i) is selected fromthe group consisting
of: sulfonic acids, tartaric acids, H2SO4, HC,

H3PO4, HBr, and carboxylic agBds and m xtures
thereof; and (14) said base in step (k) is selected
fromthe group consisting of: pyridine and N(R3)3,

o1 Rt COARPPTGE 58911 s
baséQo tHé @oﬁ’fp@Qﬁd of ftfrnﬁll@lvrol)l&/hdnelneaald baselisaseldcted fine the group
conbishn &¥; g He NaQb Seas Qe e ot 1o (Ot HCgRdieliamethylguanidine,
DB@I o ?)%éﬁél'&&la%gg andlrﬁlxﬁgeFTﬁ@rer ocess of Claim 19

wherern i's pafatoluene sulfonic acid. 21.
The process of Claim 18 wherein: (1) said acid

hi t i hlori d 2 id -
gol nt ng%ﬁgg%gﬁg i a@‘&’ﬁéé '&?. dgr: nest (ep) (Z?I i's
t oni t | t
gfgpo?'b)(ﬁ L ©sal c%@inféignyggi.@e gggsagﬁpg ééggnc(;dh)%{eﬁkréﬁbn oPat least 1

molprequivhlent withurbspetdo seidicorapound &) fosmuta Base in step

oS v )ic
16 wher afh- SRER He oLt SepAR) isdBamARaL, 1046 2pgufs0D psi;
base to ghe %%W@M%*eﬂfall&ﬁ@f@lb?clbbﬁfehe 1\M2€<H|6h8 |ﬁ>§té§> (c) is at

base is selected fromthe group consisting o
Na GastNanmoee, equiyatmt wiﬂ'l—mecm@tm compound of formula IV(|)

m xt ur o481 norebt K55 ohRBv g I SRRl RS HEcERR. 01 motar

st %Q;u(\ra)leﬁtwm@rsp@@tnﬂ@rsas@&oﬁ@ouﬁa ofordful®fge to the
conpound of formula IV(i), wherein said base is

sel ect ed5) r omaichecigineiep (@ isebieraiakaut 0dpolapegyivalent with

DBU d| Irgwﬁ&h&%ggﬁ@ﬁo&h&é?ﬂ%ﬁ{ %gfglosl "

2004/ 094898 %Ub@%ﬂ@ﬁié@éﬂ@@a% & 2kp (Thie fionvebsst @lﬂ to about
Claim 21 wherein step (c) further cgnPrlses addi ng a

5 mplesequivalents ydthgesRactdp seit Remaoung ilh said
base is selected fromthe group consisting of: KOH,
NaOH, Na2CO3, K2CO3, NaHCO3, KHCGB,

t et2gaethd grosessioN€laim 21 wherein:

(1)  said dimethlyamine in step (a) is at a concentration of at least 1
molar equivalent with respect to said compound of formula II;

(2)  said H, pressure in step (b) is from about 10 to about 500 psi;

(3) said 3,4-diethalkoxy-3-cyclobutene-1, 2-dione in step (c) is at
least 1 molar equivalent with respect to the compound of formula 1V(i);

(4) said R-2-(-)-phenylglycinol in step (d) is at least about 0.01 molar
equivalent with respect to said compound of formula lil;

(5) said acid in step (e) is at least about 0.2 molar equivalent with

respect to the compound of formula VI; and

(6)  said organometallic reagent in step (f) is from about 0.1 to about

5 molar equivalents with respect to said compound of formula VII.
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DBU, diisopropyl ethylam ne and m xtures thereof. 5 25.
The process of Caim18 wherein: (1) said
walzemeoiM3yani ne in step (a) is at a concentr at i PCT/052084/011882
|l east I nolar equivalent with respect to said
conmpound of formula Il; (2) said H2 pressure in step
(b) is fromabout 10 to abou 95_00 psi; 10 (3) said
4- di et hal koxy- 3-cycl obut ene~1, 2-dione in step (c)
is at least 1 nolar equivalent with respect to the
conpound of formula | V( %2 4) said
R- 27 - ) -igteepipcgBy of fdaim efrind) |s at | east about

gf O]} o?onkqg I ﬁ%ﬁ %%ﬁ‘gt@&aﬁl é% %&%ﬁe@ﬁ ep (e?&aﬁjce%?@ ﬁHrbqtat least 1

molP egtivaleht Mitharespaui tbada@t;orwpbbnd bbforammellf to the
conpound of fornula VI; and sai d or%anomst allic

reagent (Ph stsgid fe)pr pESUTE dﬂrﬁ’@@dm Ispframy o d Qo a@out 500 psi;

| |
oo e S SR TR EBB o o e
(Liess ﬂn@laﬁdmwaanmnh r’e@feet)to(mb Gosn;adsurfd of formula IV(i);

concentration of at |east nol ar equ
respect (fd sdhaid Boaﬁamnafglmq’mn gtqg{ Fl@Q%WtOM molar

t t 500
D EtteontlyH, Rbrgtld SailcomRgH of fok "?)‘3?2*32“1
2-di one (bh stsyid Geid insteys (e)Ilsasteaist aboatr0. Eqmlaaeqm/alent with
thr t to.th | I VI 25 (4
\émal d R?ggglg?@ géh?%@ﬁwgﬁﬁal‘)‘?f‘?{ I%éﬁu i |s(|a% Ieast( )
bout O. {
abou i\ %f "?éor olrgé’rtﬂqu{é’tb?g;reéi‘%%rg ug g&g?ff} is berﬁ%'b@utO J to about

conpoun n step (e)

5 matar epsvalabiswitiOrespest tr sad gomgioand ofifermuladbect t o
the conpound of formula VI; and (6) said
organonetal lic reagent in step (f) is fromabout 0.1

to ghouty | REGF férenBall & produced
o honuT B ReTe e Ahoru i Hhes

in SRET (K)BYaeacting seecompeund of foineufsr XH ath e comapeurepof formula V.
wherein: (1) said dinethlyamne in step (a) is at a
concentration of at least 1

29. The process of Claim 25 wherein the compound of formula I is produced

in step (k) by reacting the compound of formula XII with the compound of formula V.

30. The process of Claim 26 wherein the compound of formula I is produced

in step (k) by reacting the compound of formula XII with the compound of formula V.

31. The process of Claim 27 wherein the compound of formula 1 is produced
in step (k) by reacting the compound of formula XII with the compound of formula V.

32. A process for making a compound of formula V:
0 0
| N7

N —
N OR

7~



nol ar equivalent with respect to said conpound of

formula I'l; (2) said H2 pressure in step (b) is from
W@bauoomsas t o about 500 psi; 5 (3) said PCT/US2004/011882

3, 4-di et hal koxy- 3-cycl obut ene-1, 2-dione in step (c)

is at least | nolar equivalent with respect to the

conpound of formula IV(i); (Qb_said

R-2-(-)-phenylglycinol in step (d) is at |east about

0.01 nolar equivalent with respect to said conmpound

of formula Ill; (5) said acid in step (e) is at |east
COMBISING-0. 2 nol ar equivalent with 10 respect to the

co un : ipd organonetal lic
re ggnt %Pﬁ{’%{t@gr{%%al}ﬂsp o&@@%ﬁi@ﬁﬁé&l. 1 to about 5
mol ar equi val ents with respect fo said conpound of
formula VI1. 28. The process of \(J aim 21 wherein the
compound of formula |I is prod is in step (k) by
reacting the conmpound of forni Al wth the conmpound
of formula V. 29. The pri&€ss qf Cmdin 25 wherein the
conpound of formula | is produced in step (k) by
reacting the conmpound of formula XIl with the conmpound
of fornula V. 20 30. The procesl of O aim 26 wherein

t fr.mula | is produced in step (k) by
o %%mwmr@glﬁp%nd of formula XII with the conpound

of formula V. 31. The process %f Caim 27 wherein the

compound of formula I is produced in step (k) by

reacting the conmpound of for XI'l wth the conpound
of formula V. 25 32. }ANro or maki ng a conpound
of formula V. 0O NCR oY

noy WO 2004/ 094398
PCT/ US2004/ 011882 -70- cenp

&{ ng: (a) converting the
conmpound of formula Il [/ | v

wherein A, in the compounds of formulas Il and 1V, is selected from the group

consisting of Br, Cl and |;

(b)  hydrogenating the compound of formula IV with a suitable

hydrogenation catalyst under hydrogen pressure, to form the intermediate compound
of formula IV(i):

NH
0 OH

V(i) . and

(c) reacting the compound of formula IV(i) with a compound of formula Q:

A
RO OR

Q
wherein R represents (C4-C1o)alkyl, to yield a compound of formula V.

33.  The process of Claim 32 wherein substituent A is Br.
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H®2C NO2 OH Il to a compound of formula IV: A\ N
N2 OOHS5 IV wherein A in the conpounds of
wo eoord4338 11 and 1V, is selected fromthe groupCT/US2004/011882
consisting of Br, d and I; (b) hydrogenating the
compound of formula IV with a suitable 10
hydr ogenati on cat al yst under_J;LygIrogen pressure, to
formthe intermedi ate conpound of forrmula I'V(i): N\
NH2 O OHIV(i) ; and (c) reacting the conpound of
formul a iVéi) with a compound of fornula Q . o O RQ OR .
15 8 whéhgiffosessef(daion B wiraretmgiprI(R) Fompeses Easting said

cof PURYSA STl K135 NG GRRAE TG EbE Bt at o sutae
lerm@Erats20add erB@2cting thedesuliing maotiers mixilrdhdthrdid2thylamine.

wherein step (a) conprises reacting said conpound of
formula Il with a suitable acid chloride in a suitable

sol ggnt ke %réé&s"s%?!(ﬂain‘i SQ'F%@Féilﬁ Ste cbﬁf??isregfl‘ﬁél'kiﬁg a mixture
the resulting reaction mxture with'd t hyl am ne.
of said compound of formula IV, a hydrogenation catalyst, and a suitable base, and

pressurizing the mixture under Hy pressure.

36. The process of Claim 32 wherein step (c) comprises adding 3,4-
dialkoxy-3-cyclobutene-1,2-dione to said compound of formula V(i) from step (b),
adjusting the temperature to about 0°C to about 80°C to yield a compound of formula
V.

37.  The process of Claim 32 wherein step (c) further comprises adding a
base to the compound of formula IV(i), wherein said base is selected from the group
consisting of: KOH, NaOH, Na,CO3;, KoCO3, NaHCOj3, KHCO3, tetramethylguanidine,
DBU, diisopropylethylamine and mixtures thereof.

38. The process of Claim 32 wherein:

(1)  said substituent A is Br;

(2) step (a) comprises reacting said compound of formula Il with a
suitable acid chloride in a suitable solvent at a suitable temperature, and then
reacting the resulting reaction mixture with dimethylamine; said solvent used with said
acid chloride is selected from the group consisting of: acetonitrile, THF, t-
butylmethylether, methylenechloride, toluene, ethylacetate, diethylether, and
chloroform; said acid chloride is selected from the group consisting of: thionyl chloride
and oxalyl chloride; and said dimethylamine is dimethylamine gas or a solution of
dimethylamine wherein the solvent used in said dimethylamine solution is selected
from the group consisting of: acetonitrile, THF, t-butylmethylether, methylenechloride,
toluene, ethylacetate, diethylether, and chloroform;

(3)  step (b) comprises making a mixture of said compound of formula

IV, a hydrogenation catalyst, and a suitable base, and pressurizing the mixture under
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5 35. The process of Caim32, wherein step (b)
conprises making a mxture of said conpound of
wo eoomd94 V, a hydrogenati on catal yst, and a seCT/ER1084/011882

base, and pressurizing the m xture under H2 pressure.

36. The process of Claim32 wherein step (c) conprises
adding 3,4 10 di al koxy- 3-cyckghut ene- 1, 2-di one to said
compound of formula V(i) fromstep (b), adjusting

the tenperature to about O0C to about 80Cto yield a

e RaRa SR b s a1 b ngeneleBsideon, Naor
f
NeC04, STy RGOS IGICOT Hefancitiou ) DERs! “ﬂg%ﬁﬁfpwe‘ihy'am'"e
and\IaBm(H@,s K208, adhsiidRhydKidedation @Btﬁ}&itmyemmﬂ fiomehe group
di d t th f. 38.
conpabngafedl. A Ra sand Fartdt ke T) ot d
substi t ;gg ?téé (5 mﬁ’fse%ta%ran{ggz 4canan<rob<§%3cm@@ﬁteﬁ&1 2-dione

said co suitabl e acid
to said corngeund o&fmmulaab!(e ferhstan (LAt adjusting tis *@mperature to about

orc ETMEAT Bt S B S Y BB 5-bBotutenc

1,255k .saguc&éﬂhbszwsd@yclo%uwh@qtzedlohégm g he group

consi sting of: acetonitri
but yl net hyl et her, net hyl enechl ori de, tol uene,

t te. diet , hi or of d acid
o1t et BrosPag PR WBfbonn cons st ng of < -
t hi onyl (@l ordge acianshisHiers M'st@@(@ﬁ’s@lﬁonﬁ%l@fﬁléﬂ

di met hyl am ne i s di net hyl am ne sol ut
di met hyl @) nesaighselvpnt tﬂ&e@ wish \sa&dta@@ @blquﬁlegauséep (a) is acetonitrile;
anag' nmet hyl ami ne solution is selected fromthe group
onsisting of: acetonitrile, THF, t-butyl nethylether,

net hyl engghl ayzidl Byddgehalioreostalyst hystepebpiseRd/C
di et hyl ether, and chloroform (3) step (b) conprises
maki ng a m xture of said conpound of formula 1V, a

g s i S0 s g

bas%%/th@%@ﬁﬁdﬂlhtléiﬂiformlﬂﬂ IVQ), }WMSmrsald babe isselealeddrdmdlee group

congiphoas: KEbh 3B e OK IS iﬁbﬁéﬁm%fs@ﬂ‘étm&ﬂwguam.m
h f d
DBQSP"&@JQ?@ R S o el < e from ¢ he or oup

41.  The process of Claim 40 wherein:
(1)  said dimethlyamine in step (a) is at a concentration of at least 1
molar equivalent with respect to said compound of formula II;
(2)  said Hy pressure in step (b) is from about 10 to about 500 psi;
and
(3)  said 3,4-diethalkoxy-3-cyclobutene-1, 2-dione in step (c) is at

least 1 molar equivalent with respect to the compound of formula IV(i).

42.  The process of Claim 41 wherein step (c) further comprises adding a
base to the compound of formula IV(i), wherein said base is selected from the group
consisting of: KOH, NaOH, Na,CQ3, K,CO3, NaHCO3, KHCO3, tetramethylguanidine,

DBU, diisopropylethylamine and mixtures thereof.



consisting of: Pd/C, Pt/C, PdOH, and raney nickel; and
5 (4) step (c) conprises adding
W@ 20b4098bkoxy- 3- cycl obut ene- 1, 2-di one to sai dPCDUPIOHCI 1882
of formula 1'V(i) fromstep (b), adjusting the
tenperature to about O0OC to about 80C to yield a
compound of formula V; said_;3_
3, 4-di al koxy- 3-cycl obut ene- Z,Z-dione i's
3, 4-di et hoxy- 3-cycl obut ene- 1, 2-di one. 10 39. The

process of Claim38 wherein: (1) said acig chlaride in
st 8- (a)P PEOCERS dRfynakingér ‘FQT@P&(@ Oé‘lé’i”a‘uéogb%%*ﬁused
with said acidchloride in step (a) is acetonjitrile;
and (3) said fiydrogenation catalyst in step @) is

Pd/ C 15 40. e _pyocess of O aim 39 wherei p~sgepo(c)
f urt eid cBefbri s ng a base to the &bwg;ﬁﬁgig?k——
formula I'V(i), ein said base is selected fr he

group consisting of: KOH, NaOH Na2C03, K2C03,
NaHCOB, KHCOSl tetranet hyl guanieti ne, DBU, Xl
di i sopropyl et hyl am ne and m xtures thereof. 20 41. The
process of Claim40 wherein: (1) said dinethlyamne in
.a) is at a concentration of at least 1 nolar
°°”§§§?¥§|ent with respect to said conmpound of formula

5 I 1a) 2) ceavdrting theesmpoaindrofSorepuléill i s from about 10
to about 500 psi; 25 and (3) sgd
3, 4-di et hal koxy- 3-cycl obut ene-1,]] 2-dione in step (c)
is at least | nolar equivaP 'ﬁh respect to the
conpound of formula | V()= 42} The ' process of Caimi4l
wherein step (c) further c i ses adding a 30 base
to the conpound of formula I'V(Il), wherein said base is

selected, f ey@group consisting of: KOH, NaOH,
to an‘é’é@i&%“"%@%@%@!ﬁm KHCO3, tetranethyl guani di ne,
DBU, dii sopropyl et hyl ami ne an&bnixtﬁres thereof. WO

2004/ 094398 PCT/U82004/01188i%;LZ§/ H oA process for
maki ng a conpound of fornmulanXl or XlI:

0 lH
\ |
VI

10 (b)  mixing a protecting group with the compound of formula VI to yield a

compound of formula VII:

= 0G
N/\/
o |
H
\ | .
VI

15 wherein G represents a protecting group;



Acid (r)H2N H2N XI or XII conprising: 5 (a) -
converting the conpound of formula IIl O O el H 11l
wao eocogsppound of formula VI: Ph OH N O H VIPADUSP4/011882

m xing a protecting group with the conmpound of formula

VI to yield a conpound of forrmula VII: Ph sOG N OH
VIT is wherein Grepresents 7a‘4protect| ng group; WO

2004/ 094398 PCT/ US2004/011882" -74 (c) reacting the
conpound of forrmula VIl with a suitable organomst allic

reagent, followed by work-up ov¥|el a ound of
f ofaYul areadting tke compound offormula | with a suita e organometallic

reagent, followed by work-up, fo yield a compound of formula VIl

Ph
. 0G
ﬁ) )=
Vil
5 d) | removing the protecting group (G) from the compound of formula VIII to
yield a compound of formula IX:

P OH

HN/\/

\
IX

(e)  converting the compound of formula IX into an imine intermediate

10  compound of formula X:

Ph
P
N
O '/,/
\<\/\”) Et
X

() converting the imine intermediate compound of formula X into the salt of

formula Xl:

Acid *HaN

2 é...u\

15 ; or
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HN & X01 "'/Et MIIl 5 (d) renoving the protecting

group (G fromthe conmpound of fornmula VIIl to vyield
wa@:2eepsend of formula I X Ph SOH HN\ | ~Et PCHUS{063/011882

converting the conmpound of formula I X into an imne

|nterrredi ate 10 conpound of formula X2 Ph NJ &01

“"IlEt x (f) converting th ém ne internedi ate

compound of formula X into te?1e salt of formula Xl:

Acid - H2N ~0/ 15 X1 ; or WD 2004/094398

PCT/ US2004/ 011882 -75 (g) convertin the conmpaqund of

f of@ul acomvartng fee mm@oumi ebformua XLt ihg free aminethe

process of Claim43 whereip -G represents a protecting
group S selected fromthe group consisting of:

silylating reagents and e er% 45. The process of
Cl ai m 43 wherein the &kNd i onpound of fornula
Xl is selected fromthe gro onsisting of : sulfonic
acids, tartaric acids, H2SO4, HCl, H3PX, HBr, and

carboxylic acids, and m Xllures thereof.

44. The process of Claim 43 wherein G represents a protecting group

selected from the group consisting of: silylating reagents and esters.

45.  The process of Claim 43 wherein the acid in said compound of formula
Xl is selected from the group consisting of: sulfonic acids, tartaric acids, H2SO4, HCl,

HsPOa, HBr, and carboxylic acids, and mixtures thereof.

46. The process of Claim 43 wherein step (a) comprises mixing a solution of
R-2-(-)-phenylglycinol with said compound of formula lll, and heating the resulting
solution at reflux with azeotropic removal of water to provide the imine compound of

Formula VI.

47. The process of Claim 43 wherein step (b) comprises mixing an acid and
a silylating reagent with the compound of formula V1 from step (a), and heating the

solution at reflux to provide a protected imine compound of formuila VIL.

48. The process of Claim 43 wherein the organometallic reagent, in step (c),
is in a suitable solvent, and said organometallic reagent is selected from the group
consisting of: diethyl zinc, ethylzinc bromide, ethylzinc chioride, ethylmagnesium

bromide, ethylmagnesium chloride and ethylithium.

49. The process of Claim 43 wherein step (d) comprises deprotecting the
imine compound of formula VIl from step (c) with an acid, followed by treatment with

a base to form said compound of formula IX.
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10 46. The process of Claim43 wherein step (a)
conprises mxing a solution of R-2-(-)-phenylglycinol
wowdaok/osspgl conpound of fornula 111, and heati nBCT/82004/011882

resulting solution at reflux with azeotropic renoval

of water to provide the imne conpound of Fornula VI.

15 47. The process of Caim+43_wherein step (b)

conprises mxing an acid and "a silylating reagent

with the conpound of formula VI fromstep (a), and
heating_the solution at _reflux to g(raovi de .a protecte

i nble cOhpaRRESSIOTAiINE WigTeimgeRde) GBPHy R dssolyng the
comh T RS Iy SNBSS FORgEIon SRR o
addiﬁbg:m_ﬂ@m_eit Ia‘fNJIHﬁ:; adeirgpal aid_ditismbb;’agmﬂ setested fremyteugroup consisting
ot NSt BB e RS BRI Cect rom e

; ! . Lo .
grouf} SRR 1 VA, ARG i, heferd e, Hid aralkyl, to
provithpthet iatdrimegliaté eompdune afdopouladi.of fornula VI1I from

step (c¢c) with an acid, followed by treatment with a
base to form said conpound of fornula I X. WO

2084/ Oggﬁ%r&é@%@?@@ﬂﬁ QB 1B8ereir gt@pf(g-coﬁﬁ'rﬁiwsqq%%sofving said

Caimi4 erein step (e) conprises is_solvingithe
intecnegiatencbropodnst afdoamuia Xifram sten @) irasvitablersolwenti agd (2)

acdiach stahle agehpimiuRS SR bt BirBlakF he o oup
consisting of: NalO4, Pb(OAc)4, H5106, and m xtures

thereof, wherein R4 is selected fromthe 5 group
cohi st iThg poocedskell Clagy dBoah&igin: het er ocycl oal kyl ,

. h | | . O] .
o oo oI () @i Hhdnd 8 soRGH AR 19-phenyiglycinol
with@ i Bbhpovhe e fatnsllgml,(dnd leeathng thesesulinglisekuioniatgeflux with

said internediate conpound of fornula X fr st e)
azeoiropicsemoxdl of walet knprovigrithedming camgrHgd of .%Eif 'F‘ngg'(’

acid to, provi C . . . .
pr ocess(gf Cﬁg%n@? erel n&fxzﬁég?(é@ %ﬂa%acsg a’Fllﬂ—Qz%agent Wlth_
the BbripBENA@ of Wrkiul N 6bnRsi2p((a),-gritemaatipigytbe solutioni atireax tb provide

conpound of formula 111, and heating the resulting
a protaaied BRingtconyIqUind %fpﬂnular\?",

(3)  The organometallic reagent, in step (c), is in a suitable solvent,
and said organometallic reagent is selected from the group consisting of: diethyl zinc,
ethylzinc bromide, ethylzinc chioride, ethylmagnesium bromide, ethylmagnesium
chloride and ethylithium;

(4)  Step (d) comprises deprotecting the imine compound of formula
VIII from step (c) with an acid, followed by treatment with a base to form said
compound of formula IX;

(5)  Step (e) comprises dissolving the compound of formula IX'in a
suitable solvent, adding R*NH,, and, following the addition of said R*NH,, adding an
additional agent selected from the group consisting of: NalOy, Pb(OAc)s, Hsl0s, and
mixtures thereof, wherein R* is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, and aralkyl, to provide the intermediate compound

of formula X; and
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15 azeotropic renoval of water to provide the imne

conpound of Formula VI; (2) Step (b) conprises m xing
wapooaop9and a silylating reagent with the cobP@gDURZI0O611882

formula VI fromstep (a), and heating the solution at

reflux to provide a protected imne conpound of

formula VI1; (3) The organongtal lic reagent, in step

(c), isin a suitabl e solvent, 20 and said

organonetal | ic reagent is sel ect ed fromthe group

consi st zinc,, et thl zi ng ,broom

eyl 31 18 ciiSiep 4B coinriemiheEPaMGH S quSMmediate compound of
forrRliBY %ﬁ?@%‘gl@) irc& Eﬁﬂékﬂ@ sBR@ngtdnd i @dldmg é@utéﬁlé%c(dj@o provide

conpri ses protecting the imne co oun forml a

a cofinpbufid ofifermese [(&) with an acid, followed by t r eat nent
wWth a base to formsaid 25 corrpound of formula IX;
(5) Step (e) conprises dissolving the conpound of

foragll a the R,@Cgssépb@ﬁﬁlfg wiedréait, addi ng RANH2, and,
following the addition of said RANH2, addi ng an

add| tiond) ageid asidliesteni(t)isaelentedfreomphe efeum comgjsting of:

am ool el XL Atk R ESR, Fthoslt Rl EESEE: b, Hapos,

citrigl deid, méesyitetide/ | para@ilisicguisiie laefl, gratoRfenlesulfonic acid pyridium
heteroaryl and aral kyl, to provi de the internediate

salfg efl(}ytawfamcfﬁmd ,angumixies dhere@d 2004/ 094398
PCT/ US2
di ssol wﬁg sal i@g'r}{'%t?nrge%%ﬁg @gﬁn%%bg%o% ﬁéc?%@‘rﬁ?ﬁ thﬁ group

corfsis@ui’ﬁgSdfell@e)(a‘?hethyldmlazarﬁ@,UITMSSXHIMHTG andrTKJ\/lS@)FFad\mgn@mésald T™S
suitable acid to provid a compound of farmul a AFI

chigigle istisesh i cogwiRAtion withirisihyiggiias nand spids BMe il 1§ tﬁed in
co Blﬁgtlérp%lthst{létﬁg@gﬁlﬁg fromthe group consisting of:

noni um su ammoni um nitrate, anmmoni um
chl ori dg3) H2$@4Id stitble BBROAL in step r(c):lsesreletted from the group

nesyl chI oride, at ol a
consitiagA Toezses o a‘éﬁﬁéyﬁ‘h&, EME %me‘fh%w@yr%ﬂﬁ 5 pixtures
ﬁfdd and m xtures thereof 10 (2) said silylating
thefeof
reagent in step (b) is sel ected fromthe group
consi sti(dy ofsaidesidiestgy @)ss$ beleateel fraiBhe igraup densisting of:

HAS BB T 2ais-agomHm ehlomy Sl TakRheredf

used in(5)  said base in step (d) is selected from the group consisting of:
ammonium hydroxide, metal hydroxide, metal oxide, metal carbonate, metal
bicarbonate, and mixtures thereof, wherein said metal is selected from the group
consisting of: lithium, sodium, potassium, rubidium, cesium, beryllium, magnesium,
calcium, strontium, barium, aluminum, indium, thallium, titanium, zirconium, cobalt,
copper, silver, zinc cadmium, mercury and cerium; and

(6) said acid in step (f) is selected from the group consisting of:

sulfonic acids, tartaric acids, H.SO4, HCI, H3PO4, HBr, and carboxylic acids, and

mixtures thereof; and



10

15

20

conbination with triethylamne; (3) said suitable

solvent in step (c) is selected fromthe group is
w@ongiost3vsg of . benzene, toluene, TBME, THF, DRME[/US2004/011882

di met hoxyet hane, and m xtures thereof; (4) said acid

in step (d) is selected fromthe group consisting of:

H2SO4, HCl, H3PO4, citric acigd,. ammoni um chloride, and

m xtures thereof; (5) said base in step (d) is

selected fromthe group consisting of: 20 amoni um

h OXi netal h oxide,  nmetal oxide, t al
cgt 4ol)riiat © RacEps Og&gé':"({b’g}]‘é({‘@fel%nd )r(n!x?urgg ?her eof ,
wher ei n (§gi d éaﬁg IRtL Ji(ﬁ}%ﬁ%ggrgmm P 5dph@) & SUBast about 0.01 molar

consi sting of I"'um potassi um rubidium
cesiquinalemnyith respechigraid campouodiof fenmulgdiont i um

TR s T —

Mer cury ra8gedtab ithecomPEurR® of formima Vi;acid in step (f)
is selected fromthe group consisting of: sulfonic

aci ds, t(8)t ardaid aganemaiplboneagent in sfepds) isHrem abeyt 0.1 to about

5 Rt R A Ml t5sBBE Ceth BBobE B R Yl g o
G ai m 534yhergiidacitin sk @) & garfatoluehe rulf@higeicki| 1 n

step (a) 1s at |least about 0.01 nolar equivalent with

respect to said conpound of fornmula Ill; (2) said acid
[ ' .val ent
w 5 4 BloseBs rmaREb £bodhd ool ™ (5)

said organonetallic reagent in step (c) is from about
0.1 to about 5 nolar equivalents with respect to said
compound of formula VII; and (4) said acid in step (d)
I's paratoluene sulfonic acid. A10 55. A process for
maki ng a conpound of the formula: AN O OHIV

_N
NO,
0 OH
v
comprising converting the compound of formula I
A
HO-C NO,
OH

i
to a compound of formula IV, wherein A is selected from the group consisting of Br, Cl

and 1.
56. The process of Claim 55 wherein substituent A is Br.
57. The process of Claim 55 comprising reacting said compound of formula

Il with a suitable acid chloride in a suitable solvent at a suitable temperature, and then

reacting the resulting reaction mixture with dimethylamine.
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conprising converting the conmpound of forrmula Il A
HR2C NO2 OH 15 11 to a conpound of fornula IV,
wob@re439 i s sel ected fromthe group consi stiPQr/o8208/011882
G and I. 56. The process of C aim55 wherein
substituent Ais Br. 20 57. The process of Caim55
conprising reacting said conp und of formula Il with
a suitable acid chloride in a suitable solvent at a
suitable tenperature, and then reacting the resulting
reaction mxture with_ dinethylamne. WO 2004/ 094398
PCPBUS2002/RIRgesot ClaimsDe WREREINr ocess of O ai m 55
wherei ny4y (1 ' W&.&lt t Ais Br; (2) said
conpoungi)of %gr%an% assél I'S 'fg;ga}ct ed with a suitable acid
chl ori d€) n sarbcdrapbendsof foemulzalt isaresnigdabitie a suitable acid

chioiRNt s eble: SAVER! Gl PN pHIR FIORSIRTRE: S9LHiF R esplting reaction
mmt‘tﬁ?@ i okl PRitd d%bﬁw@?hﬁé‘ 84 's%,v%ﬁk @§é@%ﬁ1r% BBR chloride is

group consisting of Y acetonitri
selectanlfrginrtbegroep Imenslstlmgohwlcetmmnleo i I-tﬁe t—hLEyltr@rﬁl@ylether

metGbeeianas, Glidng: el tendeinithSt Snd dlodf dh Mid acia
chlotn'ab%‘%le%féd)frbﬁﬁh@@o@ﬁ@bb{élsﬁﬂ'ﬁ 8f: tiflenyl chnsticeaald oxalyl chloride;

hyl am ne i.s di'nmet hyl am ne gas or” a sol ution of
anddaalcbdmethythannn&,irﬁedmethxﬂanmﬂage@ pt asolulivadfidimeiidamine wherein

v ST S ek 355 LEER S Moy ponsiing

of: d&idﬁiriﬁé‘qqtl'ﬁ: Ottb&{?lamétﬁyléﬁ@?; metipéraepiciide, toluene, ethylacetate,
di et hyl et her, and | oroform 59. The process of aim

dletﬁ)ﬂemee,rmdwchmﬁofonm sal d acid chloride in step (a) is
thionyl chloride; (2) said solvent used with said acid
chloride in step (a) is acetonitrile; and

59. The process of Claim 58 wherein:
(1)  said acid chloride in step (a) is thionyl chloride;
(2)  said solvent used with said acid chloride in step (a) is acetonitrile;

and
(3)  said dimethlyamine in step (a) is at a concentration of at least 1

molar equivalent with respect to said compound of formula II.

60. A process for making a compound of formula IV(i):

_N
NH,

0 OH

V(i)
comprising:
(a)  converting the compound of formula Il
A
HO,C NO,

OH
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(3) said dinethlyarnine in step (a) is at a
concentration of at least 1 nolar equivalent with
w0 e@pme398 0 sai d conpound of forrmula I1. 20 60PCEUS2004/011882
process for making a conmpound of forrmula IV(i): N\
NH2 O OH I1V(i) conprising: (a) converting the
conpound of formula Il A HRC NO2 CH 25 I WO
2004/ 094398 PCT/ US2004/ 01188 -80- to a compound of
formula IV: A NNXR2 -r4 OOH IV wherein A in
conmpounds of fornulas Il and IV, is selected fromthe
to araspewshefifetmulg IVof Br, O and 1; and 5 (b)
hydr ogenati ng the conpound of £ornula IV with a
sui tabl e hydrogenation catal yst under hydrogen
pressure, to formthe conpoutst f formula 1V(i). 10
61. The process of O ain 60 i n substituent Ais
Br. 62. The process of~UhgrMmB8pR wherein step (a)
conprises reacting said 2

0 OH
v

wherein A, in compounds of formulas Il and IV, is selected from the group consisting
of Br, Cl and |; and

(b)  hydrogenating the compound of formula IV with a suitable
hydrogenation catalyst under hydrogen pressure, to form the compound of formula
IV(i).

61. The process of Claim 60 wherein substituent A is Br.

62. The process of Claim 60 wherein step (a) comprises reacting said
compound of formula Il with a suitable acid chloride in a suitable solvent at a suitable

temperature, and then reacting the resulting reaction mixture with dimethylamine.

63. The process of Claim 60, wherein step (b) comprises making a mixture
of said compound of formula IV, a hydrogenation catalyst, and a suitable base, and

pressurizing the mixture under H, pressure.

64. The process of Claim 60 wherein:

(1)  said substituent A is Br;

(2)  step (a) comprises reacting said compound of formula Il with a
suitable acid chloride in a suitable solvent at a suitable temperature, and then
reacting the resulting reaction mixture with dimethylamine; said solvent used with said
acid chloride is selected from the group consisting of: acetonitrile, THF, t-
butylmethylether, methylenechloride, toluene, ethylacetate, diethylether, and
chloroform; said acid chloride is selected from the group consisting of: thionyl chloride

and oxalyl chloride; and said dimethylamine is dimethylamine gas or a solution of



conmpound of forrmula Il with a suitable acid chloride
in a suitable solvent at a suitable tenperature, and
WO b@n/0veaxti ng the resulting reaction m xture RET/0S2004/011882

di met hyl am ne. 15 63. The process of O aim 60, wherein
step (b) conprises making a m xture of said conpound

of formula I'V, a hydrogenatigp_catalyst, and a

sui tabl e base, and pressurizing the m xture under H2
pressure. 20 64. The process of C aim60 wherein: (1)

_ said substitue Ai|s Br; (2) ste conpri ses .
dimei@ylaning V‘é*}sﬁfamgbﬁﬁeh'ﬁ&t bbed 5 ﬁ%ﬂﬂﬁ@*&%‘%@ slgiqnyfs sglected
. Vi 1t a .
ronf yElpR Rl f Euballe, ok el ety BH Rt ncctloride
ioluentath@avetote, diietbyleiHeanane chikwdiormpanént used with
said 25 acid chlpride is selected fromthe ou -
onsi st (9 offERBLeOmAR andipgea oixilie et B GfRepway of formula
' tHaskaghd dFdssurizing the mixt d
s . SFURGERSIONesal, | SRRl pispouing U mixture nder
H, ppesarepsaiflsvitabledageds setasted remiedtroup gpagigting of: KOH, NaOH,

| o n a hl.ori de; ' i L .
Nezf Osql e ny RaHRS: KOG SredRinAlferdfhé Pobh ik yiamine
and PRkiUrSS Q9684 HR82aid Ryddigenblion aaialet Wesiettadtifum the group
sol vent used in said dinethylam ne solution is
consieting 0EdPd/€; BHC RISl @oieyiniehehg of : acetonitrile,
THF, t-butyl net hyl et her, nethyl enechloride, toluene,
et hyl acetate, diethylether, and chloroform and (3)
st @B. ( b)Theqiracéseest Omleh B wheteiri:ur e of sai d conmpound
of formula 51V, a hég_r ogenati on cat al ysﬁl @nq a
sui t abl é1bas&aidzaed ghiosidgrn step; @iz thiondtl chlorideder 2
ressure,, sai_d. sul I 5 :
o oup. cOpL; serisGr et R i pfia RAEEHBAAR SRRl @) is acetonite;
NaHCOB, (FHCOBaid: ditriethipaining yustep da)is at BRigncentration of at least 1
di i sopr op%ll et hyl am ne i%nd m xt u efs thﬁ( elﬂf; and said
15 molayesdgyalest Wih resneat jo saidcarapiindel fopaHia e gr oup
consi st OfanigRcl/ yckel . 10
65. The (gfocgggﬁ&o@%%ﬁ&gé}ﬁgﬁﬁye% %ﬁgzﬂ%eaci d )
chl ori d¢5j n shigpH4 plesisare i stepl(byrisifom dbpuf 29 te abdut 500 psi.
solvent used with said acid chloride in step (a) is
acetonitrile;

66. A process for preparing a compound of the formula Xiil:

10

20
0] 0
N
_— H 0
RO N
v
X
comprising:
(@)  converting the compound of formula Il
0
O
H
\ |

25



(3) said dinethlyamne in step (a) is at a
concentration of at least 1 1s nolar equivalent wth
w0 e@pme398 0 sai d conpound of forrmula I1; (4) sSPCTIUS2004/011882
hydr ogenati on catalyst in step (b) is Pd/C (5) said H2
pressure in step (b) is fromabout 10 to about 500
psi. 66. A process for prepgging a conpound of the
formula XI1l: 2000 ROH X Il conprising: (a)
converting the conmpound of formula IIl O el HIII
25 WD 2004/.094398 ,PCT/ US2004/ 011882 -82- to a
to 2 ORI Q#foffﬂﬁ'ﬁu%('a VI: Ph G0H NOH M (b) adding a
protecting group to the conpolBind of formula VI to
yield a 5 conpound 'of fornmul 3 VI°"Ph BOG N O

(b)  adding a protecting group to the compound of formula VI to yield a

5 compound of formula VIL:

wherein G represents a protecting group;

10
(c)  reacting the compound of formula VII with a suitable organometallic

reagent, followed by work-up, to yield a compound of formula VIII:

"L oG
O .
, ““ Et

Vil

15



H VIl wherein Grepresents a protecting group; 10
(c) reacting the conpound of fornmula VII with a
wa@iosapizes or ganonetal lic reagent, foll owed byP@DUK2004011882

to yield a conpound of formula VII1: Ph OG HN &X01

[Et VIl 15 WD 2004/094398 PCT/ US2004/011882 -83

(d) renoving the protecti ng_ggoup (G fromthe

conmpound of forrmula VIIl to "yield a conmpound of

formula IXX Ph OH HN Et 5 (e) converting the

conpound of forpmula I X into an imne jnternedi afe
cokBbundedovingthe ipsotretingyaraup E)gom, %ﬁ@ compeynd of formula VIl to

. ' LIMi-Ne. | nt er nedi at e conmpound of formula
viel§ SR SiBrhlng; 1t o T a,X: Acid HNO X

= OH
/\//

HN

\.<\O/\”) ey

IX

5 (e) | converting the compound of formula IX into an imine intermediate
compound of formula X:

® converting the imine intermediate compound of formula X into the salt of
10 formula XI:

nlll\

Acid .HZN/\E)/

Xl

and reacting said compound of formula Xl with a compound of formula Q:
o) 0

N~

RO OR
Q

wherein R represents (C4-C1o)alkyl to produce the compound of formula XIlI; or
15
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25

and reacting said conmpound of formula XI with a
conpound of formula @Q 0 0 RO OR Q wherein R
w0 egpsesnt s (Cl- Clo)al kyl to produce the conpoeemUsf004/011882
formula XlIl; or 15 WD 2004/094398 PCT/ US2004/ 011882
-84 (g) converting the conpound of fornmula Xl to the
free amne: H2N XI'I by reaghing the conpound of
formula XI in a suitable solvent with a suitable base,
and reacting said conpound of formula XIl with @ OO

RO 5 erein Rrepresents (Cl,Clq)alkyl to

pr dgﬁce 90?%1\@,8 Gﬁﬂ’"?ﬁ&?@rc?ﬁpﬁn&fi#ﬁo%?.fre%r%mﬁ'rebcess
of Claim®66 wherein: (1) Step (a) conprises mxing a
solution of R 2-(-)-phenyl gyci nol 10 with said

conpound of forrmula I11, heating the resulting
solution at reflux witH2Nazeofr opie-renmoval of water
to provide the imne conpound Formula VI; (2) Step

(b) conprises mxing an acid and a silylating reagent
with the conpound of forddla Vi fromstep (a), and

. u .

by r!é%%hlé& &%@r&ﬁgbﬁé b?@rrﬁ%’['% ﬁ“nl %s&@a@é;&\&eﬁz@t with ShiefhiEBase, and

rea8lirRBgiaRIoAMpIUnd sfdgentla Xihwithel: (c), is in a suitable
sol vent, and said organongtalli¢ reagent is selected
fromthe group consisting o‘& _grethyl zinc, ethylzinc
brom de, ethylzinc chloride,| efhyl magnesi um brom de,
et hyl magnesi um chloride ang—et\nylithium (4) Step (d)
conprises deprotecting th®i m neoRonmpound of formula
20 VIl fromstep (c) with angacid, followed by
treatnent with a base to formsaid

wherein R represents (C4-C1o)alkyl to produce the compound of formuia Xiil.

67. The process of Claim 66 wherein:

(1)  Step (a) comprises mixing a solution of R-2-(-)-phenylglycinol
with said compound of formula lll, and heating the resulting solution at reflux with
azeotropic removal of water to provide the imine compound of Formula VI;

(2)  Step (b) comprises mixing an acid and a silylating reagent with
the compound of formula VI from step (a), and heating the solution at reflux to provide
a protected imine compound of formula VII,

(3)  The organometallic reagent, in step (c), is in a suitable solvent,
and said organometallic reagent is selected from the group consistihg of: diethyl zinc,
ethylzinc bromide, ethylzinc chloride, ethylmagnesium bromide, ethylmagnesium
chloride and ethylithium;

(4)  Step (d) comprises deprotecting the imine compound of formula
VIII from step (c) with an acid, followed by treatment with a base to form said
compound of formula IX;

(5)  Step (e) comprises dissolving the compound of formula IX in a
suitable solvent, adding R*NHz, and, following the addition of said R*NHz, adding an
additional agent selected from the group consisting of: NalO4, Pb(OAc)s, HslOs, and

mixtures thereof, wherein R* is selected from the group consisting of alkyl, cycloalkyl,
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compound of formula I'X; (5) Step (e) conprises

di ssol ving the conpound of fornmula I X in a suitable
waolowent39s addi ng RANH2, and, follow ng the addreT/082004/011882

said RANH2, adding an additional agent selected from

the group consisting of: Nal 4, Pb(CAc)4, H51C6, and

25 mixtures thereof, whereigsR4 is selected fromthe

group consisting of alkyl, cycloal kyl, WO 2004/ 094398
PCT/ US2004/ 011882 -85 heterocycl oal kyl, aryl,

het e d I
hetegqugl{g%ﬂg)( q;yangp%ga@(k%nd(%ﬁl@ g(b p(q\ﬁlé% g}pp\ntt%errg}'r[aecﬁaltf compound
of fo a&%w ng said i nternedi ate conpound of fornula X

romstep (e) in a suitable solvent, and (2) adding a
sui t abl (@)am atetm(fmampm@s @) dissolvinslisrid dntefppeiates cxmpound of

formp%dggrog# @%,pp@aﬁla a(ﬁmt@bé \éé’% aﬁcﬁ%)@é\ﬂr@g Séltéf)lgl atif to provide

a coh@&ﬁa%f%n%&la Xaband tHR Ading eut-didie:ys- czctl@tbuteaexi 2-dione to

ound of formula Xl 11;.and (7) Step ( ri ses
said roeamqumg! Qfﬁerm@lﬁ%uadjuéhn@ thenfigmpexature tqa]a out |C( toppleout 80°C to

ol vent wi,t L t anount of a suitable base,
welc{?@pﬂmgogng Ef%rmu_@a;%l% é% cycl obut ene- 1, 2-di one to
'\él :: ;ﬂn 2(77c)onpswpﬂ(g) @bmﬁr@eé@éa\ctm@&heT:bmpmmde:féonﬂula Xll, in a

wherein: (1) acid in step
suitahi¢ selvedt withia catelyge awuabﬁéa %lt%@eéaese wﬁfﬁ@ng drAfialkoxy-3-

cyclq":i‘gﬂ’tgh‘r’lt %Q%HE{&&W%%&%@F@?“%@WI%XEE%S i de, H2SO4,

par at ol uenesul foni ¢ aci d, paratol uenesul fonic acid

pyridium salt, alkylsul foni ¢ .aci d, and m xtures

th|§8eofTh$P}”0%ScPf ﬂ'W%Wﬁ@rQ“éagent in step (b) is
sel ecte ro 0

hexanet ﬁVI di gﬁj}? écgg] é{g%sﬁﬁ%lgﬁ%&gf andthe'\%rou'g_ consisting of:

ammidigngi sulsiadte, aviordtinariiraie, BansEdm chloritei He@0.0 Gl HaPO4,
triethyl am ne

ot g EEVISHIcHiden baTaI LAY PeHoRE o4id PR grig acid pyricium

saltséﬁr(yf fodlé‘aélpeag&?ﬂlxﬂﬁessfﬂe?ééfed fromthe group
enzene, toluene, TBME, THF, DME,

d:n ms: ho(@et haaie, sﬂqlalingmagﬂrdsn stape(od i seleatedSrorg the gmup
in.s
consisting gip h% ame?hﬁ&sx azane fl'f\/fgncl;ﬂgreldgr e Tmﬁtdvﬂgre% said TMS

chloride is used in combination with triethylamine , and said TMSOTF is used in
combination with triethylamine;

(3)  said suitable solvent in step (c) is selected from the group
consisting of: benzene, toluene, TBME, THF, DME, dimethoxyethane, and mixtures
thereof;

(4) said acid in step (d) is selected from the group consisting of:
H,S04, HCI, H3POy4, citric acid, ammonium chloride, and mixtures thereof;

(5) said base in step (d) is selected from the group consisting of:
ammonium hydroxide, metal hydroxide, metal oxide, metal carbonate, metal
bicarbonate, and mixtures thereof, wherein said metal is selected from the group
consisting of: lithium, sodium, potassium, rubidium, cesium, beryllium, magnesium,
calcium, strontium, barium, aluminum, indium, thallium, titanium, zirconium, cobalt,

coppet, silver, zinc cadmium, mercury and cerium; and
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25

25 H2SO4, HCl, H3POX4, citric acid, ammoni um chl ori de,

and m xtures thereof; (5) said base in step (d) is
w@edgoeas f rom t he group consi sting of:  anmDNPCIUS2004/011882

hydr oxi de, netal hydroxi de, netal oxide, netal

carbonate, netal bicarbonate, and m xtures thereof,

wherein said nmetal is selectgg.fromthe group

consisting of: lithium sodium potassium rubidium

cesium beryllium magnesium 30 calcium strontium

or T cont (8} “CsBid %ot R staRn' 9 Belanti rrbiri B8, gtfihp gapsisting o
SUIfEMIE Belds, eithrieesdiddn H?@"? ‘g@I?HQﬁOQ,%BB,%nd carboxylic acids, and

~PCT/'Us2004/ 011882 said acid in step (f) is
mixkieeteseo A6é t he group consisting of: sul fonic

aci ds, rtar] | ds, , , ; .

car boxykﬁc ag{a@st?ézéaen@‘ St%? ur ggﬁcﬁ%ﬁgﬁthér%g\?@)coggggng of:
pyrifins@and NRYR widreirsesct REisciadependdritly slenied frons thet grogp

of: 5 pyridine and N(R3)3, wherein each R3 is
Conﬁlﬁﬂmnéﬁ@éﬁd‘,l arykandandadkylr om t he group consisting of:

al kyl, aryl and arylal kyl. 69. The process of C aim 68

wherein: (1) said R 2-(-)-phenylglycinol in step (a)

i seat | Fhstprabess oOCRIMEY wherel® equi val ent with

LR ep (1) RekeE LS ool S ) shioaf ol bt mole
i uivaRsH Bt felpbBeo P eYRiboBhd bPfdfHiuta Ml (3) sald
alllc T eag STES (¢)

or ganomne I'C reagent In I's fromabout 0.1 )
to aboui2) 5 saidacidduistepl @)isatleast abmup &2 mabarsequivalent with

d of f la VIl; 15 (4) said acid in st d
"< bar aresrsesid B Sompetnd PO V's) “sai d base i

step (9)3ys dh Y kéugerein 4@p (8) RIfRSIASHOLLD.1 to about
pr oduci ?%’ a %gir?;%geo e%%‘he 6\f%ogrrmlma I :p( )O 0O YHH
5 mdkar @qOlalerdsmithsiespect to said compound of formula VII;
(4) said acid in step (d) is paratoluene sulfonic acid; and

(5) said base in step (g) is diisopropylethylamine.

70. A process for producing a compound of the formula I

o\\“ , //o _
N =l_ _A_ 0
-~ N N
v
O OH
I
comprising:
(@) converting the compound of formula lil
o)
o)
H
\ |



(a) converting the conmpound of forrmula Il 0 el HH

[11 25 WD 2004/ 094398 PCT/ US2004/ 011882 -87- to a
wa@eompomsgs of formula VI: Ph H N OH VI (b) aprdi/ng2084/011882

protecting group to the conmpound of formula VI to

yield a 5 compound of formula VII: Ph jOG NH VI

wherein G represents a protecgzng group; 10 (c)

reacting the conmpound of formula VIl with a suitable

organonetal lic reagent, followed by work-up, to yield

to & com o%HH%f?(];m];ucfan:l a VITh: Pho 5-CG HN 'y, A //B
P OH
N/\/
o I
H
\ |
Vi

(b)  adding a protecting group to the compound of formula VI to yield a
5 compouhd'of formula VII:

Pll oG
N/\/
o I
H
\ |
Vil

wherein G represents a protecting group;
10
(c) reacting the compound of formula VIl with a suitable organometallic

reagent, followed by work-up, to yield a compound of formula VIII:
Pl OG
HN/\/
O ‘v
’ U=

Vil

15



VIl 15 WD 2004/094398 PCT/ US2004/011882 -88 (d)
renovi ng the protecting group (G fromthe conpound of
wo oroah498/1 11 to vyield a conpound of fornul a POT/URWO4H 1882

HN O J11//Et ao | 5 (e) converting the conmpound of
formula I X into an imne internedi ate conpound of
formula X2 Ph N & 01 '"~Et _gg-(f) converting the

i mne internedi ate conmpound of fornmula X into the salt

of 10 forrmula XlI: Acid HaN 10 XI (g) reacting the

und@%gglggﬁé@ﬁ}aaﬁ%g@tuge 3@83@% of for lgéf_og'nula Viil to

yne‘ldla)doﬁhpb@d%fff@@hlmé it formula XiIlI:

Ph
= OH

5 (e) 4 converting the compound of formula IX into an imine intermediate
compound of formula X:

Ph
~

N
\@) =
X

(f) converting the imine intermediate compound of formula X into the salt of
10  formula XI:

-llll\

Acid -HzN/\D/
/

Xl

(g) reacting the compound of formula Xl with the compound of formula Q:

O§\ '//O
RO OR

Q
15



Ro H XIIl wherein R represents (C1-C10)al kyl
formulas Qand Xl Il; or 5 (h) converting the conpound
woboofop43ps a XI to a conpound of fornmula XliI: P2NUXI0D4/011882

and reacting the conpound of formula XIl with a
conmpound of formula Q

)y 0 09- ROOR Q toyield a
conpound of formula Xl II:

0O&- - 0 ROHI10 Xl II
wherein R represents (Cl- C10)al kyl in forrmulas Q and

XIII (|) convertlng t he compound of formula Il A

4/ 094398 PCT/ US2004/ 011882 -90
to Y'ﬁh’eﬁ‘ EPWpRuf‘g O%i‘PréQLt %3( Wy om the group consisting of Br,

in

C and I, to a conmpoupnd of .oformula IV: A N\ NOZO
OH PR =
- z o)
RO N
'y

X

wherein R represents (C4-Cqo)alkyl in formulas @ and XlII; or

5 (h)  converting the compound of formula Xl to a compound of formula X1
P
HoN ©
\ 4
Xil
and reacting the compound of formula Xl with a compound of formula Q
o\\ ‘ '//o
RO OR
Q
to yield a compound of formula XIII:
0] O
N—v
RO N
U

1 Xt
wherein R represents (C4-C1o)alkyl in formulas Q and XIII;

(i) converting the compound of formula I
A

HO,C NO,

OH
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20

IV 5 (j) hydrogenating the conpound of formula IV

Wi th a suitabl e hydrogenation catal yst under hydrogen
woe@ssm3es to formthe internedi ate conmpound BET/US2004/011882

formula IV(i): NYNH2 OOH 1V(i) 10 (k) reacting

the conpound of formula V(i) with the conpound of

formula XIlI'l to yield the corggound of formula I. 71.

The process of O aim 70 wherein: (1) Step (a)

conprises mxing a solution of R-2-(-)-phenylglycinol

whe P sgiected, FBr o up PRRSRITGC! B SIS B PaAgRand of

forfalijay@ter to provide the imne conpound of Fornula VI;
|’?2) Step (b) conprises mixing an acid and a silylating

formula VI fromstep

reflux to provide a

reagent wwth the conpound of
(a), and heating the solutio
protected imne conpound of [f la VII; 20 (3) The
organonetal | i c reagent . Nin_s c), isin a suitable
solvent, and said organoffetalfic mNeagent is sel ected
fromthe group consistingoof: ghethyl zinc, ethylzinc
brom de, ethyl zinc chlori de, @thyln&gne5|un1bron1de
et hyl magnesi um chl ori de and ethyllthnun1 WO
2004/ 094398 PCT/ US2004/ 011882 -91 (4) Step (d)
conpri-ses deprotecting the imne conpound of fornula
\Y/ |(|j) fr dmch*bg@a(th)g Wetdmmapomimfforfmlulladw@uitrbg suitablenent
o fo ound.o
nydibagntin Salalys wals RERHE (S nyBU I toPorinbid kompound
(ﬁfbﬁnm@|q0§ sui tabl e solvent addi ng R4NHQ and,
follow ng the addition of sai d RANH2, addi ng an
addi ti onal agent select;d fro e group consisting

of : Nal A4, Pb(OAc)4, H510%, m xtures thereof,
wherein R4 is sel ectedt Mg grQup consi sting of
al kyl , cycl oal kyl , 2

(k)  reacting the compound of formula IV(i) with the compound of formula

Xlil to yield the compound of formula I.

71.  The process of Claim 70 wherein:

(1)  Step (a) comprises mixing a solution of R-2-(-)-phenylglycinol
with said compound of formula Ill, and heating the resulting solution at reflux with
azeotropic removal of water to provide the imine compound of Formula VI,

(2)  Step (b) comprises mixing an acid and a silylating reagent with
the compound of formula VI from step (a), and heating the solution at reflux to provide
a protected imine compound of formula VII;

(3)  The organometallic reagent, in step (c), is in a suitable solvent,
and said organometallic reagent is selected from the group consisting of: diethyl zinc,
ethylzinc bromide, ethylzinc chloride, ethylmagnesium bromide, ethylmagnesium

chloride and ethylithium;
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het erocycl oal kyl, aryl, heteroaryl, and aralkyl, to
provide the internedi ate conpound of forrmula X; 10
W@ 80048943p8 (f) conprises (1) dissolving said  PCT/US2004/011882

i nternmedi ate conmpound of fornula X fromstep (e) in a
suitabl e solvent, and (2) adding a suitable acid to
provide a conpound of fornmuga_XI, and then addi ng
3, 4-di al koxy- 3-cycl obut ene-1, 2-dione to said conmpound
of forrmula XI, adjusting the tenperature to about 0oC
to about 80C o0 ield a coppound..of fornula Xl
(7) St o g) Sterisi Cupriies PRRIeCHRS s i5BlR FogfPoLind of formula

Vil Fram%ﬁ @}%&h drﬁaag? @g@%@@ b&t@é‘tM@Hf with bRt fabmitdatd

a suit ase th a 3, 4-dial koxy- 3-
uhdmﬁtf@lmwla II}Z dione to yield a conmpound fornmul a

?{ ) conth) esteplaimpiises sicssod i sprbpphi g Foflia bin a

suntéﬂSI téoﬁ/engoad“h‘i'h%P{BNFI aghd! f6lvAng dRe abBdRiohWwftsall R*NH,, adding an
vent at a Itab e tenperature and then reacti

addttubaam@enttsa@te@ﬁom the gTONP GPBSIRHING Ofi NﬁlﬂayPaéﬁ)A@)m ' Hel0g, and

X@é@% R wi?%é;lﬁm'sss%@c@ ﬁ@%}l@&@{éw gﬁn%%&ui@ ?Iky &cloalkyl

hetétoydibARYIC aBRASote IRy PAIRS SFHTKY] rbbﬁieﬁhétlml‘éﬂnediéw compound
© Oﬂgir ess%reMZS (11) gtep (k)ﬂc{)@rrgn ses reacting the

of farompwXind of forrmula X1l with the conpound of fornula

(V) Sl <o ot REL Aol AR bouna o

fom?@a XTfembstep espinad s@awlmalﬂcemm endi(R) admhgaaasmm dcidrto provide
step (b) is selected fromth quroup congsi st

a campemdiet formpleaXk ; angﬁh@haqmng, a;tl%lko&ﬁﬁtgyplp@%tene 1,2-dione to
Sa'(fr%%ﬁ‘[’éﬁﬁ%f’f%%pa?aﬂagﬂ uen sr&? F%@F%nggre 'dbout 0°C to about 80°C to

yieldarcunepalaitesifofmolacXiiici d pyridium 5 sal t

al kyl sul f oni c_ aci d and m xtures hereof

silylati(Ay r SHeRAY) GAMRSSS 'eBFiNG '&@%P@@&?’Eﬁafﬁw@ Xl ina
e e S
cyclabeatbnen! Qaidibhe & yietd mcbmpbundtfhlyhldm)ﬂﬂ, , and said

TVBOTF |(§,) us’eSdubstltuentA is Brin step (i);

(9)  Step (i) comprises reacting said compound of formula Il with a
suitable acid chloride in a suitable solvent at a suitable temperature, and then
reacting the resulting reaction mixture with dimethylamine;

(10) step (j) comprises making a mixture of said compound of formula
IV, a hydrogenation catalyst, and a suitable base, and pressurizing the mixture under
H, pressure;

(11)  Step (k) comprises reacting the compound of formula XIIl with the
compound of formula 1V(i) at a suitable temperature to yield the compound of formula
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conbination with triethylamne; 10 (3) said
organonetal lic reagent in step (c) is in a suitable

W@ lemM398 sai d organonetallic reagent is sel e BUSINOMI1882
the group consisting of: diethyl zinc, ethylzinc
brom de, ethylzinc chloride, ethylmgnesium brom de,
et hyl magnesi um chl ori de andget.hylithium and said
suitable solvent in step (c) is selected fromthe
group consisting of: benzene, toluene, TBME, THF, DME,

et hane s thereof; (4) said
ac:‘sgzt Xé'leeBr°€8§S Pgeé%vﬁ%{n\é’ﬁef? 'm t he group consi sting
of :  H23PH, HGld ablBRRP4ter(H)id Selagied, fr@fASIghddp consisting of:
chloride, and m xtures thereof; (5) said base in ste

ameniue sglpheta, &nmesivn Rirade camrr@am hlaitgeetzS04, HCI pH3P04,

cn’crlﬁg&;q1 nﬁ%)@%ﬂért%é %%?@J%sg?@gg apabf'ﬂ %é%l?(%lc acid pyridium

saltf bRyI%foonW@lahdSm)@Ur@Bttﬁérebﬁ sel ect ed fromthe grOUD
consi stin lithium sodium potassium

cesi um (Bgr y|5aid,silylatingheesogni in step ébuﬁ]seﬁqqt%flpmﬁhe group
con%%?ibgﬁf:ul%m%%lgybléllggéﬁgnng%lh’drfd@ aEHtTﬁ\WSEbTrI;., l\jv%erem said TMS

copper VEer, zinc ca

chidgritfecisusedrid coftbinatiorawith {risthyamiheacand saidsTEBQTH isiused in
sel ected _fromthe group consisting of: 25 sulfonic
compingtion wihdagthylagenes, H2So4, HCl, H3PO4, HBr, and

car boxyl (g AGifF or g@d?\% dHapt %?ﬂﬁ%r& ‘i}?éf‘é‘bf C%ESZ%’I %?tigi%lbsl’e solvent,

sol vent ed w t aC| d oride I'n
saidsef@mmbtalhcweagém ig seleptedomandhe goougd corsigtingnoft didtieyl zinc,
| enechl qri de

ethylgng RIS, ST B R ke PR P g e Ry peresium
chlérﬁiedar?cfb fHu%' 864 Fﬁldsi]ﬁt@bfé Qol telﬁ ﬁ;g i §é’|€btteﬂefrom the

group con st I ng I onyl or| oxal
groajrlconsidting mb:eO@éhé,gt@R%lerMEZIUﬂﬂJ [DMES Mneﬂwxy(e‘@)ane and
Xﬁlld di refhylamne in step (i) is dinmethylamne gas or
mixres thETe8h ~of di met hyl ami ne wherein the sol vent used

in said @y metdayd asidng sk cé‘)'l§§elb§te§qhﬁﬁttﬁé’ gréupPedRdisting of:
gr oup conS| sting of: acetonitrile

H.SO 4 G| helP Oyl atriesacid, mmnmchlwded@nd misiusies thereof;

o 2G5 el BA0 HF o\ L SRLRRBLEHY g Bpsing o
am@BhRFH BYdidi@IB, metal hydroxide, metal oxide, metal carbonate, metal
bicarbonate, and mixtures thereof, wherein said metal is selected from the group
consisting of: lithium, sodium, potassium, rubidium, cesium, beryllium, magnesium,
calcium, strontium, barium, aluminum, indium, thallium, titanium, zirconium, cobalt,
copper, silver, zinc cadmium, mercury and cerium; and

' (6)  said acid in step (f) is selected from the group consisting of:
sulfonic acids, tartaric acids, H,SO4, HCI, H3PO4, HBr, and carboxylic acids, and
mixtures thereof;

(7)  said solvent used with said acid chloride in step (i) is selected

from the group consisting of: acetonitrile, THF, t-butylmethylether, methylenechloride,

toluene, ethylacetate, diethylether, and chloroform;

(8)  said acid chloride in step (i) is selected from the group consisting

of: thionyl chloride and oxalyl chloride;
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the group consisting of: KOH NaOH, Na2CO3, K2C03,
HaHCO3, KHC(OB3, tetranethyl guanidi ne, DBL,

walrigoprepyl et hyl am ne and m xtures thereof; apdr/$20)4/011882
sai d hydrogenation catalyst in step (j) is selected
fromthe group consisting of: Pd/C, Pt/C, PdOH and
raney nickel. 10 73. The praegss of Caim 72 wherein:
(1) said R 2-(-)-phenylglycinol in step (a) is at
| east about 0.01 nolar equivalent with respect to

id d _of [ [ 11 2) sai id . .
(b) i o AD31 oanedd ghBEYisfngip steblgiF oin@ibianiia Yabtor a solution
of digeBffamire Whéréﬁ@fﬁ@%l%rﬁfusfe@ﬁﬁ%bm Hhieth@hnee golutlon is selected
organonetal lic reagent in SteEUﬁ o) is from about
u

fromdhageeup consigling ok qaeleaitdls; 3 ty@@g&wdeih@r ga@iaylenechlonde

conpo d t d

tolEARE B Frcterr ek st Sy aRdiRe Gei 6 Shior i db i
step (i)(10} tdsoRable ALY d@ed #0step)j) saddaidbusais sslected from
wth said acid chloride in st i) Is acetonitrile;

the@rpup apasigiing:ofil§Q@R NaOHh Na a( »COs, HpHE 03, KHCO3,

s B P R o

hydr ogenat) Orsaﬂdlmumenaﬂorsbatal)@) in steBd))@s seiernEte(dBiiom the group

said H2 pressure in (j) is, fromabout 10 to about
corsiiing At lgd/éis Rﬁ@z@@@)‘b@n@g%nmpkﬁzoom 011882 -94 74.
A process for preparing a conpound of fornmula l: 0O

O HHI O OH5 conprising: (a) dissolving the
conRundrted pfovesslaf Aldim 7Awherein:

(1)  said R-2-(-)-phenylglycinol in step (a) is at least about 0.01 molar
equivalent with respect to said compound of formula Ill;

(2) said acid in step (b) is at least about 0.2 molar equivalent with

respect to the compound of formula VI,

(3)  said organometallic reagent in step (c) is from about 0.1 to about
5 molar equivalents with respect to said compound of formula VII;

(4) said acid in step (d) is paratoluene sulfonic acid,;

(5) said acid chloride in step (i) is thionyl chloride;

(6) said solvent used with said acid chloride in step (i) is acetonitrile;

(7)  said dimethlyamine in step (i) is at a concentration of at least 1
molar equivalent with respect to said compound of formula II;

~ (8) said hydrogenation catalyst in step (j) is Pd/C; and
(9)  said H, pressure in step (j) is from about 10 to about 500 psi.
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HO2C NO®2 OH Il in: 10 a solvent selected fromthe
group consisting of: acetonitrile, THF,

wo 20ma10943p%t hyl et her, met hyl enechl ori de, tol uenkCT/US2004/011882
et hyl acetate, diethylether, and chloroform and an
acid chloride selected fromthe group consisting of:
thionyl chloride and oxalylgghloride, wherein a
catal ytic amount of DMF is optionally used when oxal yl
15 chloride is used; and adjusting the tenperature of

the resulting reaction.mxture to t,.20Cto
ab?&t 1%@:03%38395@‘3{)%“9 @f@ﬁ%ﬁ%ﬁg?@,‘”%en t he
reaction is conplete, 1o a @enper@tur of about 5C to
about 10C, 20 adding nt hyNamithe géé or a solution
of di met hyl ani ney at gncent+at i ox_of pat J east
about 1 nol ar efuiy NG re?glt ct™N0 e conpound
of formula I'l, whe einothé‘solve us n said
di met hyl am ne sol uti on Ms selected from the group
consisting of: acetonitrile,l THF, t-butyl nethylether,
nmet hyl enechl ori de, tol uene, ethyl acetate,
di et hyl et her, and chl orof orm WD 2004/ 094398

con?pﬁfgi 52004/ 011882 -95 adjusting the tenperature of
the resulting reaction mxture to a tenperature of
abda) - - AiSahdngoeicompaundof tirmylal: t he resul ting
reaction mxture with an aguegus acid to a pH of about
0O to about 7, to produce a coppound of formula IV: A
iN\ N2 0O COHS5 1V

HOLC NO,
OH

a solvent selected from the group consisting of: acetonitrile, THF,
t-butylmethylether, methylenechloride, toluene, ethylacetate, diethylether, and
chloroform, and

an acid chloride selected from the group consisting of: thionyl chloride and
oxalyl chloride, wherein a catalytic amount of DMF is optionally used when oxalyl
chloride is used;

and adjusting the temperature of the resulting reaction mixture to a about
-20°C to about 110°C;

cooling the reaction mixture, when the reaction is complete, to a temperature
of about 5°C to about 10°C;

adding dimethylamine gas or a solution of dimethylamine, at a concentration of
at least about 1 molar equivalent with respect to the compound of formula Il, wherein
the solvent used in said dimethylamine solution is selected from the group consisting
of: acetonitrile, THF, t-butylmethylether, methylenechloride, toluene, ethylacetate,

diethylether, and chloroform;



wherein Ais in the conpounds of fornulas Il and IV is
sel ected fromthe group consisting of Br, d and I;
WA Q00¢0y43b8/dr ogenat i ng t he conpound of formnul a POT/DF2004/011882

m xi ng said conpound of fornula IV with: a base

selected fromthe group consisting of: KOH NaCH,

Na2CO3, K2CO3, NaHCO3, KHO®Bs -tetranmet hyl guani di ne,

DBU, dii sopropyl ethylam ne and m xtures thereof,

wherein said base is in a concentration of at |east

ab%gwhaggea r l?rl psp ttlae ?{%ﬁdﬂ@é&%ﬁ@ﬁ%@éﬁ’g‘? 3;‘2? temperature of

abogeloectad a‘b'og{rst)f‘@ group consisting of: Pd/C, Pt/C,
PdOH, and Raney nickel; and a solvent selected from

t hecighfying mam@s@tln@gemlonmmurﬁwﬁmaquew@a@ﬂ to a pH of about

0 1o BHREY e puR R EMReouRESARRNENE, T vy he

resulting mxture under hydragen at a pressure of
about 10 to about 500 psi tolproduce the internediate
conpound of formula IV{i): NNH2 O OHIV(i) W
2004/ 094398 PCT/ US2004 0118 (c) adding the
conmpound of formula 3 in a
concentration of at | easp ar equi valent with
respect to the conpound of ls,orrrula IV(!), to the
reaction m xture conprising 'tthe conpound of fornula
IV(i) s obtained in step (b), and adjusting the
tenperature to about 0 Cto about 30 Cto produce a
whegsinpo igniel thé conrpuaunds \éf féntdlas Il and IV is selected from the group

consisting of Br, Cl and |;

(b)  hydrogenating the compound of formula IV by mixing said compound of
formula IV with:

a base selected from the group consisting of: KOH, NaOH, NaxCOs, K2COs3,
NaHCO3;, KHCO3, tetramethylguanidine, DBU, diisopropylethylamine and mixtures
thereof, wherein said base is in a concentration of at least about 1 molar equivalent
with respect to the compound of formula IV,

a hydrogenation catalyst selected from the group consisting of: Pd/C, PYC,
PdOH, and Raney nickel; and

" a solvent selected from the group consisting of: THF, methanol, ethanol,
propanol, isopropanol, acetonitrile, ethyl acetate, and mixtures thereof; and
pressurizing the resulting mixture under hydrogen at a pressure of about 10 to

about 500 psi to produce the intermediate compound of formula IV(i):

/N

NH,

V(i)



N\ - NOROOHH V wherein Rin said conpound of

formula Qis selected fromthe group consisting of:
woreaohph439et hyl , propyl and isopropyl, and wher BCTUSZ04011882

reaction is optionally catalyzed 10 by a base sel ected

fromthe group consisting of: KOH NaOH, Na2CG3,

K2C03, K2COB8, NaHCO3, KHCO3,gg.etranet hyl guani di ne,

DBU, dii sopropyl ethylam ne, and m xtures thereof;

(dl') m xing: the conmpound of forrmula V fromstep (c)

A A R 15

reaction mxture to a rat{Pe of about 20 Cto
about 150 C, and then aC|d| yTiNg the reaction m xture
to a pH of about 20 3 to ab 7, to produce a
compound of formula I; sgid basggbeing selected from
the group consisting of: pyr dlne
dinethylaninopyridine ( DVAP) dllsopropylethylanine

in e? E%qﬁe%r@éﬁ&jgt gﬂe% %B egRﬁlva(S%'t %tg?{%gg% §%¥he$ Elo%%to%ﬂd of
forrlﬁﬁia M@Q%@%ﬁ%n m%u@ dothpAsidg the b@mp&mhd o Rstnfiad W(n)

base belng used in a concentration of | east about

obtamedrme"é@p () end adjusting daptamperatynedo @bepblng tefabout 80 °Cto
f.or J vent being selected fromthe
pro&yg% cgo(ghg?léﬁﬁfg%ﬁbﬂlaz\?t rile, ether, and al cohol

solvents; or 5 (d2) m Xing e c ou of forrmula Xl:
Acid HZN O X vvlthlwat H sol sel ected from
the group consistin ; gkS an t hyl ene

chl oride; 10 baS|fy|ngthe ing rédction mxture
in a base selected from theygroyp consisting of:
NaCH, KOH My(OH) 2, Na2CO3 and K2CO3, to a pH of about
7 to about v ,

wherein R in said compound of formula Q is selected from the group consisting of:
methyl, ethyl, propyl and isopropyl, and wherein said reaction is optionally catalyzed
by a base selected from the group consisting of: KOH, NaOH, Na,COj3, K2COs,
K2CO3, NaHCO3;, KHCOj3, tetramethylguanidine, DBU, diisopropylethylamine, and

mixtures thereof;

(d1) mixing: the compound of formula V from step (c) with the compound of

formula Xl

Acid *H2N

5'”!!\

Xl

and a base in a solvent, heating the resulting reaction mixture to a temperature of
about 20 °C to about 150 °C, and then acidifying the reaction mixture to a pH of about
3 to about 7, to produce a compound of formula I; said base being selected from the
group consisting of: pyridine, dimethylaminopyridine (DMAP), diisopropylethylamine

and -N(R?)s; wherein each R? is independently selected from the group consisting of:
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14, said basification being done at a tenperature of
about 0OC to about 50 Cto produce a conpound of

wo oroah498<I | : H2N XI'1 15 di ssolving said conppCmuSmb4/011882
formula V fromstep (c) in a solvent selected from
the group consisting of: al cohol solvents, nitrile
sol vents, ether solvents andgpml uene; mXxing the
resulting solution with the conmpound of forrmula X1,
and optionally adding a catalytic amount of a base to

eyl SRPAT R Bl HATEFRRY RS BRe3firatn & st about 1

moldNedahvdlenthgireicapBet toshs ebafiotrd df fermiladV gand! Baid solvent being
consisting of: alkyl, aryl, aral kyl, and aryl al kyl,

seleeigd fiosn e gione cansighieg A urililafethie andsleeh¢l gobeinis: iosn
is about 10 C to about 150 C, to produce a conpound
of formula I; 25 (e) wherein said conpound of fornula
Xl (d2) prepaigthebssmyaDEMoa8dRI%I: PCT/ US2004/ 011882
-98 m xing the conmpound of fornmula Ill: O OH I1Il 5
with 0.01 nol ar equivalent, wth respect to the
conmpound of forrmula 111, of $%2-&-)-pheny|glycinol in
a solvent selected fpem tihaar onsi sting of:
aromatic sol vents, hal ogenatedllsof/vents, al coho
solvents, nitrile solvents, ether—solvents, and
m xtures thereof, and heating the resulting m xture at
reflux to produce a conpound of formula VI: Ph OH N
O

with water and solvent selected from the group consisting of: ethers and methylene
chloride;

basifying the resulting reaction mixture in a base selected from the group
consisting of: NaOH, KOH, Mg(OH)2, NaCO3 and KCOs, to a pH of about 7 to about
14, said basification being done at a temperature of about 0°C to about 50 °C to

produce a compound of formula XII:

dissolving said compound of formula V from step (c) in a solvent selected from
the group consisting of: alcohol solvents, nitrile solvents, ether solvents and toluene;

mixing the resulting solution with the compound of formula XIl, and optionally
adding a catalytic amount of a base to the resulting solution, wherein said base is
selected from the group consisting of: pyridine and -N(R®)s, wherein R® is selected
from the group consisting of: alkyl, aryl, aralkyl, and arylalkyl, and wherein the
temperature of the resulting solution is about 10 °C to about 150 °C, to produce a

compound of formula I;

()  wherein said compound of formula Xl is prepared by:
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H 10 VI m xing the solution conprising the conpound

of formula VI with a silylating reagent selected from
W0 b@4@p30% consi sting of: hexamet hyl di si | azanePCT/NR004/011882

chloride, and TMSOTF, wherein the TMS chl oride or

TMSOTF is used in conbination with an 15 aryl or al kyl

base, and an acid in a concemggration of at |east about

0.2 nolar equivalent wth respect to the conmpound of

formula VI, said acid being selected fromthe group

consi st | ’ nd um sul.phat e, amoniumnitrate,

anfBRY @%ﬁ?éﬁﬂa%ﬁbéﬂﬁ9%'ﬂcn, H3PO4, citric acid,

nmesyl chl oride, paratol uenesul fonic acid,

par at ol uenesul fonic acid pyridiniumsalt, and

al kyl sul fonic acid, and heating jfhe resulting reaction

mxture 20 at reflux to pr n i mne conpound of

formula VI1: Ph BOG N V|l whdrein G represents a

protecting group that is t ilylating reagent used,

WO 2004/ 094398 PCT/ US2004/ 01188 -99 nixing said

i mne conmpound of formula VII with an organonetallic

reagent in a solvent at a tenperature of about 0 Cto
witf OVt mBfar equiicht O AR RESFRIcRL fHe sRASEINd oPRIrMla IIl, of

sel ected fromthe group consisting of: diethyl zinc, )
R-2ef-Jrphenylglybinohinde soleeniseleeted fisin gie dioupesangistingrefs atpmatic

con B S TR Y5, 050 E SR  sovors, an

mixBRBS eRércat, i datglhé ee niixtOFd &t reflas i peddudeSa compound of
W th respect to the conpound of fornmula VII, said

forrgalaMat bei ng sel ected fromthe group consisting of:
benzene, toluene, TBME, THF, BNE, di nmet hoxyet hane,
and m xtures thereof, to produée a ©dnpound of fornula

VIIl: Ph ~~OG o~

mixing the solution comprising the compound of formula VI with a silylating

reagent selected from the group consisting of: hexamethyldisilazane, TMS chloride,
and TMSOTF, wherein the TMS chloride or TMSOTF is used in combination with an
aryl or alkyl base, and an acid in a concentration of at least about 0.2 molar equivalent
with respect to the compound of formula VI, said acid being selected from the group
consisting of: ammonium sulphate, ammonium nitrate, ammonium chloride, H2SO4,
HCI, HzPOy4, citric acid, mesyl chloride, paratoluenesulfonic acid, paratoluenesulfonic
acid pyridinium salt, and alkylsulfonic acid, and heating the resulting reaction mixture

at reflux to produce an imine compound of formula VIl:

P*l 0OG
N/\/
o I
H
\ |
Vil

wherein G represents a protecting group that is the silylating reagent used,
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HN//Et &1 , VIII 10 adding the conmpound of formnula
VIIl to a cool ed aqueous acid, said acid being at a
wa@omgemspat i on of about 2.5 to about 5 nolar PCT/US2004/011882

equi valents with respect to the conmpound of formula
VI11, adding water and a cosolvent and m xi ng the
resulting mxture, adding admse to said mxture to

adj ust the pH of the agueous phase to about 9 to

about 13, to produce a conpound of fornula I X Ph CH

Fr Pl sgiedt T Baioper i b st e VI 37 o Shrbinétit eagent in
solpsftartlemperatir® pRABbut (UL &h aboulsSET O U @F%arﬁﬂﬁé@'ﬂ@ reagent
hexanol , heptanol, octanol, and m xtures thereof,

beipgiselasied e g Wevp copdisting o wdirigrdo alaylsinsttiramide, ethylzinc

oY BB Brorn ol PR AR o) e rum, saio
orghhemetdllic réuenit bebg ubatEihal corfcentriation o Of 1 ade Dirlkr
consisting of. lithium sodiu pot assi um rubi dj

: um

equivalenis, Witk Fsanectiq theggpnereund g?cfarreu@n\(ll,ﬁaﬂ golveni being selected
. [ [ i i PR

rorfin Uibup SOATLATEr LORLUR, LR YEE B0 aimethonyeinane,
andmixtures theteafeto producs aWon8simdOSiA3ERula VIII:

PCT/ US2004/ 011882 - 100 sai d hase being selected from

the group consisting of: a netat salpig of a (Cl-

C12) al kanol and a (C3-Cl12)cycl patkdnol , wherein the

metal is selected fromthe dgibup consisting of: Li,

Na, K, and My; dissolving_thel.conpound of formula IX

in solvent selected f t e gfeup 5 consisting of:

wat er, nethanol, ethano ropanol , i sopropanol,

but anol , sec- but anol, VIl

adding the compound of formula VIl to a cooled aqueous acid, said acid being
at a concentration of about 2.5 to about 5 molar equivalents with respect to the
compound of formula VIll, adding water and a cosolvent and mixing the resulting
mixture, adding a base to said mixture to adjust the pH of the aqueous phase to about

9 to about 13, to produce a compound of formula IX:

"L OH
O ’I///
\ ’ Et

IX

said co-solvent being selected from the group consisting of: methanol, ethanol,
propanol, isopropanol, butanol, sec-butanol, pentanol, hexanol, heptanol, octanol, and
mixtures thereof, _

said base being selected from the group consisting of: ammonium hydroxide,
metal hydroxide, metal oxide, metal carbonate, metal bicarbonate, and mixtures
thereof, wherein said metal is selected from the group consisting of: lithium, sodium,
potassium, rubidium, cesium, beryllium, magnesium, calcium, strontium, barium,
aluminum, indium, thallium, titanium, zirconium, cobalt, copper, silver, zinc cadmium,

mercury and cerium, or
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pent anol, hexanol, tetrahydrofuran,
1, 2-di net hoxyet hane, 1, 2-di et hoxynet hane, di gl yne,
waeb4dv43s@ne, and m xtures thereof, cooling theCT/US2004/011882

resulting solution to a tenperature of about -5 Cto
about 20 C, adding RANH2 to said solution, and then
addi ng an agent sel ected frogpghe group 10 consisting

of : Nal04, Pb(OAc)4, H5106, and m xtures thereof, to
produce a conmpound of X Ph N7) &O01 //Et X ; and

\g|h %r,q?(ij %@5{% |bi8§]gir<§sglégtleﬁ 3%%8 6&%, g%h(%ﬂ Es%léBﬁ o Q S’ni1e tal Qaqt gff a (C+-

I andiPwAll | ptdihe s
CpIkagn a (090 rausalandPuforantnd feiaissReamdntho group

corsagtimpiadnLit dDlaak, aoddigol uti on at a tenperature ranging

pref.erably.from about, -50 C ta. .abou 0 ce

P hePISRBt b SPPaRt oL P B i SRtk 15568 SR e Broup
corfsHtREWTtw Xler bRktihrdl, Sethhnol2 BrofbE lisbptéb ah ¢l Obitainbl, isec-butanol,

sel eCted fromthe group consisting of: hydrocarbon
perdanolehexanohdetrahydrofuran, iiZkdinrateoxyethans, 1.2mlistbaxymethane,

. acid i t ! p consisting of: ,
d'g@mwﬁ?-&i%?@ﬁés?'q? b&%ﬁé{%@é@‘; H2SO4, HOI, HBPOY,
HBr godliag g YésuttirResslatiom b gitesinpeetuiehsiratiut -5\€C to about 20 °C,
2004/,094398 PCT/ US2004/011882 - 101 75. The process

adding 8°bNHnto saigeaiedion, and theagdding an pgept wiastadifem ghe group
the. 0 V, . ' ti
corlefSfip GRS PRQBRE Ry prdfindifas 1o WO Brofite 8 88mpound
of Xxhloride is 40C to about 90C, said dinethylamne is
at a concentration of at |east about 2 nolar 5
equi valents with respect to the co und of formula
Il1, said tenperature of said react|on mxture is
about 0C to about 25C, said reactl\i/n m xture is

acidified to a pH
O '/,/Et
\ |

X  :and
wherein R* is is selected from the group consisting of alkyl, cycloalkyl,
heterocycloalkyl, aryl, heteroaryl, and aralkyl;
dissolving the compound of formula X in a solvent and adding the resulting
solution to an acid solution at a temperature ranging preferably from about -50 °C to

about 80 °C to produce the compound of formula XI:

Acid -HzN/\EO>/
/

Xl

'HII\

said compound Xl being a salt,

wherein said solvent is selected from the group consisting of: hydrocarbon
solvents and ethers and mixtures thereof, and

said acid is selected from the group consisting of: sulfonic acids, tartaric acids,
H,S04, HC!, H3PO,, HBr, carboxylic acids and mixtures thereof.
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of about | to about 5, said acid for said aqueous acid

is is selected fromthe group consiting of: HC,
WORBOI943MBPO4, and m xtures thereof; in step (H)T/US:h)e4/011882

hydr ogenati on of the conpound of formul a IV, said base

10 is selected fromthe group consisting of: Na2CGB,

K2C33, and m xtures thereof, 4g4Ld base is used at a

concentration of about 1.05 to about 1.5 nolar

equi valents, said catalyst is selected fromthe group

stl of Pd/ C_and P said solvent is selected
ﬂ%mﬂ? E%Héﬁé%'ﬂhg%e 48t hanol , et hanol ,
propanolm st OftRISepardtidn dTithé ¢b LR FErm ARV SHeth
hydr ogen pr%ggare i's ggout 20 to ag%)ut 200 prsn? psi; 1s saction

1he|reaettcem(>@)re afiseid earpoond of farala Bransisrid @cid elatids is0i0°C to

abqtl oS PR e o 8 RcRebrlietn oS ERETRUIA inoter

eqdl@aléﬁ’t@l%’hﬂ'?réﬁ@b@f toetA COPMRIUINR] ofsr@rrﬁulquatcatem@enamre of said
about 20 Cto about 50 C, _and said optional base |is

reagtioreBiEHre ScHaUR 8° Grie @boubas i G tsaig reActionapistyre ixacdified to a pH

o R Tt L S o S i i B R oy

corlstingLbfaHsl, Hs80 4 MR, badusirtlres tieareafyount  of about |
to about 2 nolar equivalents with respect to th

conpoundnéten Gnthedhydr Og%nf&'%‘dl’fﬁ@ﬁtcowoélélﬂélftf@ﬂ"?lﬁdm said base

is s&l@%&&{ @ﬁ;& t?\gt ﬁf} cBHs%ﬂr&@bﬁgﬁ% Rggﬁa{ élgg nﬁ?‘u\‘@@ﬂ%reof said

bastais dispHl &t sf cahﬁ,ehtratubm of:lgbcbl}lt 1505 2(5 abouist.6moOkR equiviatents, said
reacti on o e ound o V Wit e . .
catalygiis seipced %remﬁre "M Coggisting P F@é%amt%é'g- gaid solvent is

R T e
mlx?hrestt?émof; anal sadbhydrogéncpressm‘eosl abeut20 tb aboplo2(Hipsifpsi;
ormula Xl

it se0l vd stdp . BuBRENOILG! erromPSorigMplEHR wih the
corﬁn[gtfﬂﬂa &f f&'rlnut%e WV(d, M%%n%o@&@ﬂ?ﬁﬁﬂ&l‘é%'l@ﬂsé@%b cohcentration of

al equl va nt Wlth respect to the corrpoun
abdut ratle’a1 Yo abeu2? (mlaoaq g%l eaE, ssddempetaigsis aucmz 20581Cdto about

50 5 AL PBP el AP AL ToR RS S50 AP 6P B UG NesCOs
K,CG O, hRd ahfudeniHeyesrel ect ed from t he group
in step (d1), the reaction of the compound of formula V with the
compound of formula Xl, said base is used in an amount of about 1 to about 2 molar
equivalents with respect to the compound of formula V, said solvent is selected from
the group consisting of alcohol and nitrile solvents, said temperature is about 40 °C to
about 80 °C, and said pH is about 3 to about 5;
in step (d2), the reaction of the compound of formula V with the
compound of formula XII:
said mixture with said compound of formula Xl is basified with
NaOH or KOH to a pH of about 10 to about 14 at a temperature of about 10°C to
about 40 °C to produce said compound of formula XII,
said compound of formula V is dissolved in an alcohol solvent,
said compound of formula XII being used at a concentration about

1 molar equivalent with respect to the compound of formula V,
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consi sting of ethyl, isopropyl, propyl, butyl, phenyl,
tolyl and benzyl, and said tenperature of said

WO e®@ulo943o8) sol ution with the conpound of 5 fopemriuszoxd/011882
bei ng about about 40 C to about 30 C, in step (e), in
the reaction to produce the conpound of fornula VI
from the conpound of formulggpll, said
R-2-(-)-phenylglycinol is in a concentration of about
about 0.5 to about 1.5 nolar equivalents, and said

| f |
o e or 00 CamuRe iy I AR 8RBl Gl tng o
pyrilirhh e ampﬁm}er@'ﬁtéadmﬁsqhdjéﬁémnﬂy@bwwéwnéﬁnme roup

met hanol anol , propanol i sopropanol, n propano
consisting @ st eisepiopyl, |péopmwtah@henwutqwl eEdHygrevheand i n

ormul o i I SPRETARTREE o SaRlU5HA g SR PRI B %mpound of
forrallayXiRbbing dlagebbut 0 SEkeabedt 804 t he group '
consi sting of: hexamnethyl disilazane, TMS chloride, and

 TVBOTF, instars{a), inHheTeaction omreder the congesmd péfargwdp VI from

the Sc@p@%gr@&%% eliﬁ gsrél& g&gﬁ Sﬂ"%rﬂ)ﬁggy@ﬁ& I% ﬂn#T% ﬁ:?)ﬁl%gnfrétlon of about

abcﬁm lorihw ghotnm® malar aquivalbatsaadd saldsslivemd fohbaid Re-(-)-
acid at a concentratl on of at |east about 0.4

phwlgéycm@q@ solgctad isomthe greup eersisiing el bepzeriiglusne,
d|cﬁlﬁfédﬂé'%tﬂaé%,nrybg}y?%r?eocﬁIﬁhd@l %Ié@ﬁeﬁfé}g%'rﬁﬁthﬁggﬁ;% Jropanol,

|so;5r©paud)lan\ﬁrbpamcal butangh rmestdndttild, I Hl‘eag@m-butyémeﬁqdiether a
ui val e

S th el e T HE RARIBKAPGIES RgIcaMHaURd EYPemula VI from
o 1 9t i
comtsdmi; oammxame*xhytdtsdaamm\hs otforide, snddMSPTH, wherein the TMS
b USSR W Sl
selé&@bd frofn e g“rohﬁ'&%i%ttlH? ®f: ‘Hmﬁ%iﬂm sBighaté, zﬁﬁﬁ\‘ebhuﬁﬁ nfrate and

sald acid IS selected Tromthe group conS|st|n8
amiesm chioride, $@8@Lid aha canegnirationtdfet dedst abauti dcinalars

ey & TfaeparRe8 gl Redd e Conpound of

formul a jyktdp (e9; amc{he%@étmb pr§d§&$ e @shmpoona bf‘fbrré)ula VIIl from

group consi stl ng of: hanol’, et hanol, propanol

theicoopovipdrafifornla a\ﬂblsalct@ngabgmh@illc rqagﬂr&musedm@ﬁ@ncentratlon

he nol ., octan and t.ur.e e
of abgPL T oefibn ity sR0VBhi i Fosns i e sqHingluhf Sfolhuia v,
said\sbiGEht islsefddtad flofrstBid grang coasidtindlof:STHE TBMEY ahd mixtures

about 10 to about 11
thereof, and said temperature is about about 10 °C to about 50 °C;

in step (e), in the reaction to produce the compound of formula IX from

the compound of formula VIII, said cooled aqueous acid is at a temperature of about
0 °C to about 15 °C, said acid is selected from the group consisting of: HSO4, HCI,
HsPO., and mixtures thereof, said acid is in a concentration of about about about 2.5
to about 3 molar equivalents with respect to the compound of formula VIlI, said
cosolvent is selected from the group consisting of: methanol, ethanol, propanol,
isopropanol, butanol, sec-butanol, pentanol, hexanol, heptanol, octanol, and mixtures
thereof, said base is selected from the group consisting of: KOH, NaOH, NH,OH,

LiOH and CsOH, and said pH is adjusted to about 10 to about 11,



10

15

20

25

WO 2004/ 094398 PCT/ US2004/ 011882 -103 in step (e), in
the reaction to produce the conpound of forrmula X from
wo b@soopound of fornmual | X, the resulting sol BCT/UM00£011882

cooled to about 0 Cto about 15 C, and said R4 is a

(G -C3)alkyl; and in step (e), in the reaction to
produce the conmpound of formulgg -XI from 5 the
compound of formula X, said conpound of fornmula Xl is
di ssolved in a solvent selected fromthe group

consi st i a
Const St Iesi8bi(e), M BN Faclith R BrodiRbARERBRERARY of fqrmuta X from
thaj@(imb&lhncebh’?ﬂrmuél B¢, dhaeédutingpsdiatien is cooled to about 0 °C to about 15
di gl yne, 1, 4-di oxane,

di et h
OCt%‘W ﬁéﬂ%ﬁﬁégé}f 53”%4 G es thereof, said acid in
d
sai d aci s?tgk» ldéjpar ariesfe%% lSﬁE@ﬁFJd&g‘t&%%ggl{pg}@H pf formula X1 from

consisting o uene sulfonic
thea¢dmipsund ohfocmata Xssammd)n:qmmmtca‘rfpmmm)ﬂes idés sebadit in-a2€blvent

C t o abo 20 C. 76.,.The process m 75 vvherel n:
selggled M (g SrRcoSstinaek OGS suBneo Rl
dichRirabérizené, dRdhl etﬁé%”ﬂfb‘r‘&@i/l %gl?ér% IBL@){I;l iseg%rig%@ih'}é%ﬁoxyethane,

In acetonitrile and thion

1, 2-diethengethane; dightroet 1 GaﬁbxmmwmhydWMrmadd mixtures thereof, said

okl Seky AL BB §oEE S fomdbaraii ohs a8l passtgluene sufonic
aCIH‘%{rﬁ‘F alk)ﬂgh'l'fd‘rﬁé 98?d§ Bhd Qafdetéﬁﬁﬁra&% FS@O&R'IEQ uecoUbout 20 °C.

formula  I'l, said tenperature of said reaction mxture
i s about SCto about 10C, said reaction m xture is

f t H bout 2 t bout 3, id
i 101 < ToeBredior Ll hatorbllen A 1 e 20 in
step (B)in étés(éwﬂi Kg atidh @Fthb%nm@%ﬁoﬁﬁulfaqvnﬁbﬂ

IV, said base used at a concentration of
cormpeund of IBmuia Hbs)dlssquV@d rid paetoaitile\andtienyl shlagide, said

terfifrAl 8 s pPaliine PRI G ok 3iRb S fhins 38 defBiveg in

acabﬁiﬁnlé C3aid diaetrgthinerbeiig bhe conodstkatibrodf dsour2ed nidlar
with the 25 conmpound of forrrula IV(i), the conpound of

eqyivalgntsawith respestip the @m@@w%@ﬂf@fmula lhrsaid tryperature;f said
rea%g&é’: tl%ctug @%ﬁ@geﬁg t‘é%bl‘?fsﬂft 2 P éaéeﬁd 'f(? 25 LFrie ol% aa]%RJ‘?f’igd to a pH
of dlead 2 to d6OUES, sHIO a?ﬂ%h@%&ﬂ& w;swsaaw dDéﬁBﬁﬂuentWﬂs Br;

in step (b), the hydrogenation of the compound of formula IV, said base
is K2CO3 used at a concentration of about 1.05 to about 1.1 molar equivalents, said
catalyst is Pd/C, said solvent is ethanol, and said hydrogen pressure is about 100 to
about 120 psi;

in step (c), the reaction of the compound of formual Q with the
compound of formula IV(i), the compound of formula Q is used at a concentration of
about 1.3 to about 1.5 molar equivalents, said temperature is about 25 °C to about 35

°C, R is ethyl, and said optional base is K,COs;
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in step (d 1), the reaction of the conpound of fornula
V wth the conpound of fornula XI, the conpound of
w0 oooad498<I i s used in an anmount of about 1. 1PE@DIUS2004/011882
equi val ents, said base is triethylamne used in an
amount of about 1.3 to about 1.5 nolar equivalents
wth respect to the conpoundygf-fornula Vv, said
solvent 5 is acetonitrile, said tenperature i s about
60 Cto about 70 C, and said pHis about 4; in step

d2), th [ f th d of

the " cotbstsrtcn. Rermapibngi inE Sdipd el B e Wi
confRiudFTaRHNE I tHoEdMbaund of BriuladXl ¥luseetinen &hbeant of about

said mxture with said compound of fornula Xl is

1.1 pdarf equdvalents, spigdreasois drigihylemiag eged i ap anpowaiebout 1.3 fo

abobf 15 Bt S SIPRE A B R SR WapESp ok i 6 g sovent
is abétohRfileUsaid\fehfpetatesd Isvasbut 60 °Chte dluy g0°Ch and @I@&th is about 4;
sai d conpound of formula Xl | being used at

c oncent iksta(d2pbetreactiongy the C@mHQMdé?ftf@rW ler with the

OB ST TR Sl o S i
but)ﬂ ahéthyle@hbf L)Séﬂﬂ aﬂiétut&e with Wgtd’bdrhﬁou@ﬂ‘bfﬂnﬂﬂbﬁ(l feolvanified with
Na@Hdo Al o Rotib 1 3848 abouf e St apistmerature i eyt 2 °C o about 30
°C tﬁ@%%@ﬂl ?}éﬁ?ﬁ ymcﬁ%fl forhabal'ddid c§ togund of for{n %V is dissolved

I's 1n d concentration o
in tks Qoltlenlabpbdipemol saidl aompquing af forhaila Xhdbeing disedla¥ antoncentration

abauh 1ol s aIHE W eaERCtRIhe SAmAGRT AT o BRI, Saiq catalyti
bas‘;ega &?%dﬁﬁg@%%ﬂﬁgﬁéﬁup ﬁ’iﬁ@l'atme of:sgelilg ré%%?ﬁ&@%blﬁﬂon with the

com:rftrwnh offogullahél bemg abanb HO8Gtoabooh 76 °Cat | east about

19 o?rrun})g?"g/ﬁ? %u \SaJH'@Be (r@gc\:l%d onﬁo{pﬁég l? éetag{qoc‘ochnhﬁ?%g rgcfgﬁﬁ%@u?a VI from
the ?:B%@S)@HHWW&n%IafIHréﬂidj &-2l )1pﬁern9l§Iyd“ G| |§ ﬂf@%ﬁ@e@ﬁ‘ratnon of about

., sald organometal i ¢ reagent
0.9 & BoutatyApxilameduivatiots, and sa@e&olventéorbwdé?rQr(al-Pbﬁ?nmwcmd is
THI_about 2 to about 3 nolar equivalents with respect to
‘he conpound of formula VII, said solvent is TBME, and

Sa' d tenpeidy &égffn kife ARRRHON ?&pfédtk:@ tA® @dinpfund; ofiforradlanVIl from
, in the reaction to produce the conpound

the fcompmuadlakﬁbmml Vlheand@ahdatmi reageﬂmmhe@mﬂhylg@bazane and said
oo RO GRIR TRk e AR 4448 gD hotatbfvalens
witie Reapest tb&hb%n@[ﬁomﬁomuwl

in step (e), in the reaction to produce the compound of formula VIIi from
the compound of formula VII, said organometallic reagent is ethylmagnesium bromide
used in a concentration of about 2 to about 3 molar equivalents with respect to the
compound of formula VI, said solvent is TBME, and said temperature is about 20 °C
to about 35 °C;

in step (e), in the reaction to produce the compound of formula IX from
the compound of formula VIII, said cooled aqueous acid is at a temperature of about
0 °C to about 10 °C, said acid is H»SO,, said acid is in a concentration of about about
2.5 molar equivalents with respect to the compound of formula Vil said cosolvent is

sec-butanol, said base is NH;OH, and said pH is adjusted to about 11,
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2.5 nolar equivalents with respect to the conpound of
formula VII1l, said cosolvent is sec-butanol, said

whawe/ 099Nl - 140H, and said pH is adjusted to aPOUUSZH24/011882
WO 2004/ 094398 PCT/ US2004/ 011882 -105 in step (e), in
the reaction to produce the conpound of formula X from
t he compound of fornual IX -%g5d conpound of formnula
I X is dissolved in ethanol and the resulting solution
is cooled to about 0 Cto about 10 C, said R4 is

hyl 4
" the” iBaten B9 (PR TBacdh Boblf 4Rhfordpofin kf fartida x from
thefcoRfpoundeofFemmoalny, ehidf @nmtundof feaheladiITe Pydhald in ethanol and
formula XI is dissolved in THF sai d aC|d in s

i d
theaesultingalution is soplad de abgehe “Glredart 18Cdsaigiy @an@thyl and
t bout 0 Cto about 10 C 10 77. A

Sa'@%ﬁ%‘i R 8 o e Ph N O A T H 78, A
conpoundngtep (&, frﬂh@llbéctld?hto@rhﬁucé\ltr@ tortipodid 69fon‘hula Xl from

conmpound of the formula: Ph HN' S &01 "I E
theggmqg@gjgg‘éoml,a@@mﬂlpgmpgggd of formula Xl is dlssolved in THF said

acid in said acid solution is paratoluene sulfonic acid, and said temperature is about 0
°C to about 10 °C.

77. A compound of the formula:

"L OH
\ A~
o |
H
\ |
78. A compound of the formula:
"L OTMS
N/\/
o I
H
\ |
79. A compound of the formula:
Ph
= OTMS

HN

\<\O/\”) K=



-106- 80. A conpound of the fornul a:
81. A conpound of the fornula:
woeaoposend of the fornul a:

Ph OH HN J"///Et

Ph N7 VO "//Et 5 82.
O PpTSA - H2N -,

83. A conpound of the fornula:

84. A process for

I'N -

~RCT/US04/011882
Br N~ra N2 OO
preparing a conpound of formula I O
OH OOHH15 fromcaonqpgunds of fornulae Il and
[11: WD 2004/094398 PCT/ US2004/011882 - 107 A O
80. A compound of the formula:
Fh OH
© Uy
\ |
81.

A compound of the formula:

Ph

/
N
O 'l,/Et
\ |
5 :
82. A compound of the formula:

ull\

X 0]
pTSA - HoN

\
10 83. A compound of the formula:

Br

OH
84.

A process for preparing a compound of formula |

0
|

15

l
from compounds of formulae Il and lil:



(r) H HR2C N2 I OH 1l II'l wherein Ais selected
fromthe group consisting of Br, C and |, the process
w@ommpndsisg: (a) - converting the conpound of POF/IBH1084/011882

Il to a compound of formula IV: ANN2 O OH5 1V

(b) hydrogenating the conmpound of formula IV with a
sui tabl e hydrogenati on catalfgat under hydrogen
pressure, to formthe internedi ate conpound of
formula I'V(i): NH2 0 OH 10 IV(i) (c) reacting the
conmpound of forrmulg V(i) with a conpound of fornula
Q 00 OR ROQWerein Rrepresents (Cl-C10)al kyl,
to yield a conpo f formumlaV: Oo0o N- N@®R 0 CH
H 15 V WD 2004/ 0 g PCT/ US2004/ 011882 O-lO

NO, \

H

wherein A is selected from the group consisting of Br, Cl and I, the process

comprising:
(@) - converting the compound of formula Il to a compound of formula IV:
A
\
d NO»
o OH
5 v ;
(b)  hydrogenating the compound of formula IV with a suitable
hydrogenation catalyst under hydrogen pressure, to form the intermediate compound
of formula IV(i):
!
d NHa
O OH
10 V(i) ;

(c) reacting the compound of formula IV(i) with a compound of formula Q:

o\ //o

RO Q OR

wherein R represents (C4-Cio)alkyl, to yield a compound of formula V:

0] 0
I N\
N —
- N OR
]

15



(d) converting the conmpound of forrmula Il to a

conpound of formula VI: Ph OHOH VI 5 (e) adding a
w@e@ieeedng group to the conmpound of fornula WCT/0S2004/011882

yield a conpound of formula VII: Ph /OG NH VI

wherein G represents a protecting group; 10 (f)

reacting the conpound of forqgga VII with a suitable

organonetal lic reagent, followed by work-up, to yield

a conmpound of forrmula VIIl: Ph OG HN OEt WMII 15
(g) renoving the protecting group (G fromthe
conpound of formula VIIl to vyield a conpound of
f Or(gw goddﬁ%/e\vtﬁgaﬁ@%o@%ﬁm HGd 2046 @lddiBBound BRfdiula VI:
t
Ph
'\’/‘-\/OH
0
o "
VI :
5 (e) - adding a protecting group to the compound of formula VI to yield a
compound of formula VII:
" 0G
N/'\/
o |
H
\
Vi

wherein G represents a protecting group;

10
()] reacting the compound of formula Vil with a suitable organometallic
reagent, followed by work-up, to yield a compound of formula VIII:
Ph
. 0G
O~ ,
S | Et
VI

15 () removing the protecting group (G) from the compound of formula Vil to

yield a compound of formula IX:



(h) converting the conpound of formula I X into an

imne internmediate conpound of fornmula X2 JP" N &0,
W@ER004%943%8 (i) converting the imne internedi at BCT/US2004/011882

conpound of forrmula X into the conpound of fornula

Xl: Acid HZN O X 10 wherein conpound Xl is a salt;

and (j) reacting the conmpoundqoef- formula XI with the

compound of forrmula Vto vyield the conpound of

formula |I. 15
Ph
z OH
HN/\/
@) o,
\ | Et
IX

(h)  converting the compound of formula IX into an imine intermediate

compound of formula X:

Ph
J
N
o) o
S | Et
X

(i) converting the imine intermediate compound of formula X into the
compound of formula XI:
e

Acid - HzN“EO}/

Xl
10

wherein compound Xl is a salt; and

)] reacting the compound of formula Xl with the compound of formula V to
yield the compound of formula I.

15



