Synt hesi s of 24-1ydroxy-N, N-di net hyl - 341241(R) -

(5-met hyl - 2-furanyherogyl | am n61- 3, 4-cl i oxo- 1-

cycl obut en-1-vl |l am nol benzam de Field of the Invention Thi s
application discloses a novel proces§1to synt hesi ze

2- Hydr oxy- N, Ndi met hy1- 3424[ 1(R) - ( 5- met hyl - 2- f ur anyl ) propyl i am nol- 3, 4
- di oxo- 1-cycl obut en-1- yfl am nol benzam de. Background of the

| nventi on

2- Hydr oxy- N, N- di net hyl - 3421] propyl i am no] - 3,

4- di oxo-1-cycl obuten 2 2 TinvarOXN i e -g el dd{ Zof 1 {Riyr nul a 1) :
is disclosed in U S. )L 5 [ i O - Sfiled Apri
15, 2002 and now aband hﬁ ? ’ ,l gL §%£d n 02), and
10/ 241, 326 (fil ed Septenbercddobiien2)-ylsintnalbeakasides of each being
i ncorporated herein by reference thereto. The conmpound of formula |
is also disclosed in WD 021083624 (flied April 15, 2002 and published
Cct ober 24, 2002). The conmpound of formula 1 is useful for

treati ng CXC chenoki ne- nedi at ed di seases. Chenoki nes are chenotactic

cytokines that are released by a wide variety of bells to attract
nacrophaggiﬂ!T?QQAEQW;%Qﬁinophils, basophi |l s, neutrophils and

endot hel i of inflammtion and tunor growth. The

CXC- C_hemiki mﬂiﬁdmﬁ@tioﬁtﬁc}!@&im}@d bloc8§s toepithiantds 2-+@gtdxva%i\gg
rotein- - neut r il- - -.actiyatin rotein- - 2),
P Grogimed-iRAREE Belib2 fyBnyiston e AL R o 1-cyclbhgea- -
remains a g@ﬁmohgngﬁmﬂgunds that are capable of nobdulating activity

at CXC—chg ki ne receptors. For exanple, conditions associated with

an increase in 1L-8 production (which is responsible for chenotaxis

of neutrophi - I s into the Inflammtory site and

growt h of ck daffid 1n3HAag by conpounds that are inhibitors of

I'L-8 receptor BiHydrag-N,N-dimethyl-3-[[2-[[1(R)-(5-methyl-2-furanyl)propyllaminc]-3,4-
dioxo-1-gyclobuten-1-yilamino]benzamide (compound of formula I):
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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 10/241,325 (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 | 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 intetleukin-8 (IL-8), neutrophil-activating protein-1 (NAP-1), neutrophil-



In view of the inportance of antagonists that bind to the

CXC- chenoki ne receptor novel nethods of nmaking such antagonists are
al ways of interest. Summary of the Invention This invention is
directed to a process for making the conmpound of forthula 1: wusing
t he conpounds of forrmulas I, Q and XI or XIl: - 3 - wherein Ais
sel ected fromthe group consisting of .B., O and | (wth Br being
preferred); and R represents (C-Co)alkyl. This invention is also
directed to a process for making a conpound of forrmula V: using

conpounds of1hd prd8h3 ke 2), BRO.LGROB, GROY, ENA-78, GCP-2, IP-10, MIG and
PF4.

There remains a need for compounds that are capable of modulating activity at
CXC-chemokine receptors. For example, conditions associated with an increase in
IL-8 production (which is responsible for chemotaxis of neutrophit and 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 fo the CXC-chemokine
receptor nc;ve! methods of making such antagonists are always of interest.

Summary of the Invention

This invention is directed to a process for making the compound of formula .
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wherein Ais selected fromthe group consisting of Br,
Br being preferred); and R represents (O -G o)al kyl.

Is also directed at nmaki ng a conpound of fornula Xl
a conmpound of formula II1:

a process for

A and | (wth
Thi s i nvention

or XlI: usi ng

4 - This invention is also directed to
maki ng a conpound of fornula

-3 -

wherein A is selected from the group consisting of Br, Cl and | (with Br being
preferred); and R represents (C1-Cqo)alkyl,

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

V:
0 0
I N
N —
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0 OH H
A
using compounds of the formulas Il and Q:
A
C\\ éfo
HOLC NO, S
CH RO OR
i , Q

wherein A is selected from the group consisting of Br, Cl and | (with Br being
preferred); and R represents (C4-Cso)alkyl.

This invention is also directed at making a compound of formula XI or XIk:

-uil\
vull\

Acid -HzN/\EO}/ HzN/\E}/
X or Xit

using a compound of formuta 1il:



|V using a compound of fornmula Il: HO2ONO2 CH Il wherein Ais
selected fromthe group consisting of Br, CIl and I (with Br being
preferred). This invention is also directed to a process for naking a
conmpound of formula

.

This invention is also directed o a process for making a compound of formula
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using a compound of formula li:
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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 i



froma conmpound of fornula I1I: OH - 5 - wherein Ais selected
fromthe group consisting of Br, C and | (with Br being preferred).
This invention is also directed to a process for making a conpound of

formula XI1l: X Il using conpounds of the formulas Q and XI, or Q
and Xl1:

-5-

wherein A is selected from the group consisting of Br, Cl and | (with Br being

preferred).
This invention is also directed o a process for making a compound of formula
X1 ' |
o\\‘ 0 P
— Ee,
RO™
U
Xl

using compounds of the formulas Q and XI, or Q and Xit:
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This invention is also directed to the infermediate compound
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made during a process of this invention.

This invention is also directed fo the intermediate compound
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This invention is also directed to the internediate conpound oH \ H
made during a process of this invention. This invention is also
directed to the internedi ate conpound Ph OTMS \O H - 6 -

-6
made during a process of this invention.

This invention is also directed to the intermediate compound

P OTMS
HNN

\<\OJ) ity

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

Ph,

= OH

—Qj) K&

made during a process of this invention.

This invention is also directed to the intermediate compound

Ph

J

N

\W K

made during a process of this invention.

This invention is also directed fo the intermediate compound
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PTSA- HzN/\g



made during a process of this invention. This invention is also
directed to the internedi ate conpound nmade during a process of this
I nvention. This invention is also directed to the internedi ate
conmpound nade during a process of this invention. This invention is
al so directed to the internedi ate conpound nmade during a process of
this invention. This invention is alsqg#irected to the internediate
conpound - 7 -

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

Br

NO,

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

NH,

made during a process of this invention,

The inventive process to make the compound of formula | 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 Xl 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.
“HMPLC" = High Performance Liquid Chromatography.
“DBU" = 1,8-diazabicyclo{5.4.0lundec-7-ene.
“DMAP" = 4-dimethylaminopyridine.
“DME" = dimethylether.
“DMFE" = N,N-dimethylformamide.



made during a process of this invention. This invention is also

directed to the internedi ate conpound made during a process of
this invention. This invention is also directed to the internedi ate
conmpound made during a process of this invention. The

i nventive process to nake the conpound of fornula 1 has several

advant ages: 5-bronp-3-nitrosalicylic aggd is readily avail able and

| ess expensive, there is no need to isolate the unstable reduction

i nt er medi ate conpound of fornula IV(i), the conpound of fornmula Xl is
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‘mL" = milliliters.

“‘Mp” = melting point.

"NMR" = nuclear magnetic resonance spectroscopy.

“THF" = tetrahydrofuran.

“TMS" = trimethylsiyl.

“TMSOTF” = irimethylsilyl-O-triflate.

“TBME” = T-butyimethyl ether,

"Alkyl" means an aliphatic hydrocarbon group, which may be straight or
branched, and comprising about 1 to about 20 carbon atoms in the chain. Preferred
alky! groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 fo 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 alkyl chain. "Lower alkyi" means a group having about 1 to about 6 carbon
atoms in the chain, which may be straight or branched. The term "substituted alky!"
means that the alkyl group is substituted by one or more substituents each
independently selected from the group consisting of: halo, alkyl, aryl, cycloalkyi,
cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkkyl), -NH(cycloalkyl), -N(alkyl)z,
carboxy and—C(0)0-alkyl. Non-limiting examples of suitable alkyl groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyl,
fluoromethyi, trifluoromethyl and cyclopropyimethyl.

“Alkenyl" means an aliphatic hydrocarbon group containing at feast 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 fo 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 alkyi groups,
such as methyl, ethyl or propyl, are attached to a linear alkenyl chain. "Lower alkenyl"
means about 2 o 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, cycloatkyl, cyano, and alkoxy. Non-limiting examples of suitable



As used herein, the following ternms, unless otherw se indicated, have
the follow ng neanings: = grans. "HPLC' = Hi gh Performance Liquid

Chr omat ogr aphy. "DEW = 1, 8-di azabi cycl o[ 5. 4. 0j undec-7-ene: "DVAP' =
4-di net hyl am nopyri dine. "DVE'" = dinethylether. "DV" =

N, N-di met hyl formam de. - 8 - "DMSO' = di nmethyl sul fonic acid. "MHz" =
Megahertz. = mlliliters. = nelting pglnt. "NMR" = nucl ear magnetic
resonance spectroscopy.

alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyl,
octenyl and decenyi.

"Alkynyl" means an aliphatic hydrocarbon group containing at least ane
carbon-carbon triple bond, which may be straight or branched, and comprising about
2 o about 15 carbon atoms in the chain. Preferred alkyny! groups have about 2 to
about 12 carbon atoms in the chain, and more preferably about 2 {o about 4 carbon
atorns in the chain. Branched means that one or more lower alkyl groups such as
methyl, ethyl or propyl, are attached to a linear alkyny! chain. *Lower alkynyl" means
about 2 to ébout 6 carbon atoms in the chain, which may be straight or branched.
Non-limiting examples of suitable alkynyl groups include ethynyl, propynyi, 2-butynyl,
3-methylbutynyl, n-pentynyl, and decynyl. The term “"substituted alkynyl" means that
the alkynyl group is substituted by one or mare substituents each independently
selected from the group consisting of: alkyl, aryl and cycloalkyl.

"Aryl" means an aromatic monocyclic or multicyclic ring system comprising
about 6 to about 14 carbon atoms, preferably about 6 to about 10 carbon atoms. The
aryl group can be optionally substituted with one or more "ring system substituents”,
which may be the same or different, and are as defined herein. Non-limiting
examples of suitable aryl groups include phenyl and naphthyi.

"Heteroaryl" means an aromatic monogcyclic or multicyclic ring system
comprising about 5 to about 14 ring atoms, preferably about 5 to about 10 ring atoms,
in which one or more of the ring atoms is an element other than carbon, for example
nitrogen, oxygen or sulfur, alone or in combination. Preferred heteroaryls contain
about 5 to about 6 ring atoms. The “heteroaryl* can be optionally substituted by one
or more "fing system substituents” which may be the same or different, and are as
defined herein. The prefix aza, oxa or thia before the heteroary! 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, thiazoly!, pyrazolyl, furazanyl,
pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl,
phthalazinyl, imidazo[1,2-alpyridinyl, imidazo[2, 1-b]thiazolyl, benzofurazanyl, indotyl,
azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyl,



"THF" = tetrahydrofuran. "TM5" = trinmethylsilyl. "TMSOTF" =
trinmethylsilyl-O-triflate. "TBME" = T-butyl nethyl ether.

"Al kyl" nmeans an aliphatic hydrocarbon group, which nay be straight
or branched, and conprising about 1 to about 20 carbon atons in the
chain. Preferred al kyl groups contain about 1 to about 12 carbon
atons in the chain. Mre preferred alkyJqgroups contain about 1 to
about 6 carbon atons in the chain. Brané%ed means that one or nore
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- 10 - guinazolinyl, thienopyrimdyl, pyrrolopyridyl, imdazopyridyl,
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aryl and al kyl are as previously described. Preferred aral kyls
conprise a |lower alkyl group. Non-limting exanples of suitable
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- 12 - "Het erocycl y1" nmeans a non-aromatic saturated
nmonocyclic or nmulticyclic ring system conprising about 3 to about 10
ring atons, preferably about 5 to about 10 ring atons, in which one
or nore of the atons in the ring systemis an el enent other than
carbon, for exanple nitrogen, oxygen or sulfur, alone or in

conbi nati on. There are no adj acent oxyg?n and/ or sul fur atons present
in the ring system Preferred heterocyclyis contain about 5 to about
6 ring atoms. The prefix aza, oxa or thia before the heterocyclyl

root nane neans fhat_at | gast a nitrogen,. oxygen ,or sul fur ato .
respectively is ;ﬁ §E%W°'¥§ "ﬁeqnlsr?dj%'%'%ﬁ'aﬁ'ﬁéaﬁg?@pdﬁwpi_mb%ﬁ{“ﬁlgbw’c
opt i onal | §yncpsiRsdrh lcahgfisiny «boet 8o BBGR 10ringtatoms! ]@f@férﬁﬂ?tahbu%‘bsétﬁ]out 10
whi ch may be ‘the sane or different, and are as_defined herein. The

ni trogen Y alonsuin Whishase or wore of theaig@syn theaingeystarmiiarplement other
tr ogen | | Fyn i
Sonc1 F o n oA SRR RftBert thdifon oF il BidHe o i dinfbildiin, There
B e b s e o o,
i i i i di . 3- di.ox 4- di ox o
Lot e B Satehus YR AR R BioHEA RS Sy L TyE P g G 91 thia hfore

the |ike. the heterocyclyl F6&t He@ity neaf$ @128 ablRast  hitBh ke ibyyed bps\ﬂfdr%tdmi ch

the aryl and al ker}y¥ are as previ OUSLI% described. Preferre _
ar al keny| respesivalyris arasenees alriverafomg g hetatoeidyl fin bapéinastlyl sebsiiuted

i t abl ' i -0k | i
ot my LRI GIOr R <lehf St entP SR BBY b spme or difergrt, and
allh _keﬂylt h arg ats definet :Hereﬂl&oﬁ’lreamifwgén oresuffar atohebbthe:h&ajzéreafdéw gan gem::cpﬁolhm!é/

| C e e an a are, a r.evli O . descr, ed...Fkrererr
Ot o on UGS REhE coReSPstie NI SoP00 o o R, INap g Fuanbies
sui tabl e girsaltib nesrieyslid Mstbiod@clpngs Y ot DiberidiA,(fydfoRdingt, Piﬁbﬁm,

and qui nolin-3-ylnethyl. The bond to the parent noiety is through the
al kyl . morpholinyl ejasieyphelingk dipzolidiwh d dweelapyat vrdigxawhy| - group

in which geﬁghm,ﬁ; ;,wlat@gvar@this H¥||1yl,aﬁ%§'ale rﬁh%?x%%nﬁﬁﬁ&ﬁﬂt&eo'-

Pr ef erred het'er oar al’keny contaln a roup.
Non-1imting exalfpbiksny! means ablasyladteayb graupkismhichythewgryl andcilketel are

D Al PO s B S o R
HO- al kyl - N@-IrwRingrexatripiés & duithblesaraitemyl groupsdnoludieRiphedethBrgizmer ed
hydr oxyal kyl s contain | ower alky]. Non-limtjing exanpl es of suitable
Py oy al KD PPRYESET Il ROy 0% PROA IO Gtk is BNt Bg Fenyl - 13 -
"Acyl " means an **ﬁe%%ratm'* thebnh Qbteroaty kAR g:%g)in whithi e hiterbdi) and
cycl oal kyl -C(0) -, cycloalkenyl-C(0)-, of cycloal kynyl-C(0)- group in
whi ch t healkdaroas prpvieysly dessribed.pPeafeiet hgtemssalkylb santaime lavendlleo t he

parent noj AS..tar. : ’ i 48
over al PO MR tries BF 0ble Bl GLaPLESIfe BRI e
fornyl, az-fupdn-3-phethanamd quidelned-himathypdheond o tienparenbmdiety is through
cycl ohexanoyl . "Aroyl" nmeans an aryl-C(0)- group in which
the aryl ﬁg?@ kis as previously described. The bond to the parent
noi ety is thr 0Ug"?détéa%a%ké}%%eaﬁ\ioé‘héﬂei’@érﬂ%ké‘?&ﬂ"@?b%irﬂi:hiéh"cﬁ@ﬁ’ét@roaryl
groups include benzoyl and’1- and 2- naF?ht oyl . " Al koxy"
nmeans an aidalkeny atg s praviouatyi dascribrd. aPreferregt kripraasalisenyly eantains lpwer
descri bed = L1 tay 00 ' J; e
ot hoy. gt NARIGIRGRETPRS oF sty RefiikeR Qs RELUS
bond to théyedrBpletivong tandiZS(duinctinghylstfenyt. iEne bosydknthe parent moiety s

through the alkenyl.

"Hydroxyatkyl" means a HO-alkyl- group in which alky! is as previously
defined, Preferred hydroxyalkyls contain lower alkyl. Non-fimiting examples of

suitable hydroxyatkyl groups include hydroxymethyl and 2-hydroxyethyl.



"Aryl oxy" neans an aryl-O group in which the aryl group is as
previ ously described. Non-limting exanples of suitable aryl oxy
groups include phenoxy and napht hoxy. The bond to the parent noiety
is through the ether oxygen. "Aral kyl oxy" means an

aral kyl-0- group in which the aral kyl group is as previously
described. Non-limting exanpl es of qu abl e aral kyl oxy groups

I ncl ude benzyl oxy and 1- or 2-naphthal effenet hoxy. The bond to the
parent noiety is through the ether oxygen. "Al kyl am no"

means an -NH2 or -Nj3 group jn, which one or nore of the hydrogen
atons on the ni't r’%%}’é'!rfnﬁg’és ?EH‘Q&r EBW‘Q[}S&W ﬁ&kﬁnﬂr%ﬂi*xﬁkmgﬁﬁh
above. ¥, ] audnRa: AaAy = -~ 3 ' ' .

or more of S AOF SO Rke R ANE) R0 clticky Rl GO i Bkl ear 808
group as getipaeate abprryiously described. AThg bomd t'thepansntanoiatyky thr@ughgiheup
in which th |k ' | ouslwy, d ribed. Non-limti
exanpl es %?rf)g&']t fﬂ?@@ﬁ m%lﬁ%ﬁt%ﬁ §E%§e’i %@Hu@iﬁ'ﬁﬂ}'m ?’fﬁ"&?le%ghﬁf'@ﬂ‘%,

i - propyl t Aty gesughs et fohingl, atEB1, pesphnbyl, 2eethdpRIanBW, Bltindyl dnr ough
the sul fur. "Arylthio" nmeans an aryl-S- group in which the
aryl group¥giehexan@devi ously described. Non-iimiting exanpl es of

suitabl e arylthi | ' . t Qe

bond to t h_eyp.ar emﬁ%wgﬁyﬁs@ %{'ﬂf%@ﬁaﬁ@hgm ? grlheaa?ﬂﬁj&l_‘ﬁ R "’% gr}hﬁusly
" Ar al kyl t describet.aite bondiodhik plareht mypiefy is throughi tha catbmngt. aNdnyfimiingup i s
as previously desgri. . Non-Limiting _exanpl.e of sui.tabl e

oyl kyl t nPOATRIES B PURBl ol BRI da A" e Boseith ot ety i s
through the sul f ¥)lkoxy" means an #ky@ydreupinyhich RAAIRyIARo@ i6)ds (Pobhsly
group. Non-limtipg ex es of suitagble al koxycar borgvilulgi groups

xanpl f ¢ p
i ncl ude neesRiRgdaNEBHIIAHEXAPRER PERVIROIR AlkoXpHEOUBH Iciudermethpgr sfftoxy,
noi ety 1 Sxt " y an
ATyl - O o BTORIE SbBREBRY, Aty and hoptory.” e/ b KR PRIt T Oy
groups i nthrough thaetfstypssg®onyl and napht hoxycarbonyl. The bond to the

par et ol LY, AR f B Mrong i g AS BB Bl
ar al koxy casdweibgd. NMoadimitisg bmglb@myﬁﬁrdbm?ay[oxif gmmndcmqe phengxgadt
Kyl * S 02PNt g ) NP B PaR oIy b PGl o sy S adte. al kyl
group is lover atAcsikylokiremRaRAs ah ardIRA-0Lar&UH inVRhieh Yhe Sralkyl Guah id e
sul fonyl .
previously described. Non-limiting examples of suitable aralkyloxy groups include
benzyloxy and 1- or 2-naphthalenemethoxy, The bond to the parent moiety is through
the ether oxygen.
“Alkylamino” means an -NHz 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-8- group in which the alkyf group is as previously
described. Non-limiting examples of suitable alkyithio groups inciude methyithio,
ethyithio, i-propylthio and heptylthio. The bond to the parent moiety is through the
sulfur,
"Arylthio” means an aryl-3- group in which the aryl group is as previously
described. Non-limiting examples of suitable arylthio groups include phenylthio and
naphthyithio. The bond to the parent moiety is through the sulfur.



"Al kyl sul finyl" nmeans an al kyl -S(0)- group. Preferred groups are
those in which the alkyl group is |ower alkyl. The bond to the parent
noi ety is through the sulfinyl. "Aryl sul fonyl" nmeans an

aryl -S(02)- group. The bond to the parent noiety is through the

sul fonyl . "Aryl'sul finyl" means an aryl-S(0)- group. The bond
to the parent noiety is through the sul nyi. "Sui tabl e
tenperature” nmeans the tenperature mhlc Tesults in a desirable rate
of a reaction, and usually it is the tenperature that results in an

accept abl e vyi eI du f T desired product with the m ni mum production
of undesirable pr wiiio” greaps-ag aralkyl-2- grewp 8t whigh éhe praliyhgroup is as
tenperatu g t hat
t enper at ﬁiﬁ‘ﬁ‘%‘-‘%ﬁ%ﬁﬂaﬁ?eﬁﬁ’ Ty i SLY oHeHE o AORRR muBle

t hat t enpbenrylhio. a'Eha/hurmHotth@pdmﬁ madetp isoitirmigh the sulfigol ated fr om

sol ution. The ter optional l bstit ut ed” ans .optional
substitution wt HRlFﬂ)S”C? (f’ly |"é%a'5’r%ﬁ?}gﬁ" HPP- o&% Bimitiligexamples of
As used heuieibte alkbrycaedony! groups fidudeethsxydiissideand @tt%&?«%?ﬁ@ﬁﬁ %he
pr oduct ng r| S| ng@t he specified i nt%gedl ents in'the specified

armount s, Qi the Parer yngiptydg trough the carlgivkn results, directly or
indirectly, fromgg I@Ry&%b@ﬂ' Htfeaﬁgﬁn%m% e Gﬂﬁs&%fﬂbﬁnﬁhﬁﬂd e%aﬁﬁpt?s of

speci fied anmounts associ
conpound etfitabiig aryiomymtbomrl gneups inclede phemmgcabbnd rndmeiphthoxgsarbdii s

ompound  shitaths ary | _ ST Tove
onai ng. 1 Re ot AR ar g AR B oh REEAaA | et ances the. colvat e

will be capabl e WraikeRycirboiyi" fﬁ\@én@d@ﬁ'ﬂil@l@?@(@})@%ﬁ NBh-Amtlg
nmol ecul es qare |nf %’E‘ rated in the cr lattice of the crystal I |rii)
solid. g giitable, B%”)BSfCI’PPs’é zﬂwﬁa@@ylaan bondiel the parent

sol vat es. nMﬁB!yHtH%ohbH%@&ﬁﬂEBh s of sui tabl e sol vat es. i ncl ude
et hanol at es, Tmet hanol at es, the like. "Hydrate" is a solvate

wherei n the sol v‘é‘}dkylwioeyhlr@ea@ agkyl-fH{0:2 )= o rRefestatbgroupdare thei;@m

eaction Mo sRYGEIER Glel Bk HEDBR Kipe oyentrdty BIRGNR AT

conpound suﬂfoanypartlcul ar step in the process for naking the corrpound
of formula I, arg, als | i cabl e enbodi mept directed to a
process for makiny ’ﬂ'ﬁ ”@%PP?%F%PMB%UHEPUP Preferred groups are those in

which the alkyl group is lower alkyl. The bond to the parent moiety is through the

sulfinyl,

"Arylsulfonyl” means an aryl-S(0)- grotp. The bond to the parent moiety is
through the sulfonyl.

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

“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 producis; 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 controfled, or
that temperature at which the desired products are isolated from solution.

The term “optionally substifuted” means optional substitution with the specified
groups, radicals or moieties.

As used herein, the term "composition” is intended o encompass a product
comprising the specified ingredients in the specified amounts, as well as any product



Enbodi ment No. 1 of this invention is directed to a process for

maki ng the conpound of formula I: conprising: (a)converting the
conpound of forrmula Il A CHI1i - 16 -
- 15 .

which results, directly or indirectly, from combination of the spegcified ingredients in the
specified amounts.

"Solvate" means a physical association of a compound of this invention with
one or more solvent molecules. This physical association involves varying degrees of
fonic and covalent bonding, including hydrogen bonding. In certain instances the
solvate will be capable of isolation, for example when one or more solvent molecules
are incorporated in the crystal lattice of the crystalline solid. "Solvate" encompasses
both solution-phase and isolable solvates. Non-limiting examples of suitable solvates
inciude eth'anolates, methanolates, and the like. "Hydrate" is a solvaie wherein the
solvent molecuie is H20.

The embodiments described below are numbeéred for purposes of reference
only.

The reagents and reaction conditions used, as described below, to make a
particular compound in a particular step in the process for making the compound of
formula I, are also applicable fo any embodiment directed to a process for making that

particular compound.
Embodiment No. 1 of this invention is directed to a process for making the
compound of formula {:
O\\\\ /O /

P = o)
N N
v
O OH

comprising:
(a)  converting the compound of formula |l
A
HOLC NO,
OH

it

to a compound of formula IV:



|V wherein A, in conpounds of fornulas Il and IV, is selected from
the group consisting of Br, C and | (preferably Br);

(b) hydrogenati ng the conmpound of formula IV with a suitable

hydr ogenati on catal yst under hydrogen pressure, to formthe

i ntermedi ate conpound of formula I'V(i): (c)reacting the conpound
of formula V(i) with a conpound of formula @ oo ROOR
-168 -
A
l
_N
NO,
0 OH
[\

wherein A, in compounds of formulas Il and IV, 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 IV(i}:

Z——

NH;
0 OH

V(i)

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

o\\ s
RO OR
Q
wherein R represents (C1-Cio)alkyl, to vield a compound of formula V:
0 0
| N~
N —
- N OR
O oH



Q wherein Rrepresents (C-Co)alkyl, to yield a conpound of fornula
v - 17 - (d) converting the conpound of forrmula Il 11l to
a conpound of fornmula VI: Ph -:COH (e) adding a protecting
group to the conmpound of formula Vito yield a conpound of formula
VI

- 17 -

(d)  converting the compound of formula {lI

0
0 H
\
m
to a compound of formula VI:
| P OH
A~
N
o |
H
\ |
VI

(e) adding a protecting groLtp to the compound of formula V1 to yield a
compound of formula VH:

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

wherein G represents a protecting group;

()  reacting the compound of formula VIl with a suitable organometallic
reagent, followed by work-up, to yield a compound of formula VI

L e
© et
\ |



.P13-0OG wherein G represents a protecting group; (f) reacting
t he conpound of formula VIl wth a suitable organonetallic reagent,

foll owed by work-up, to yield a conpound of formula VIIl: P13 -0OG -
18 - (g) renoving the protecting group (G fromthe conpound of
formula VIIl to yield a conpound of fornula I X2 Ph CH

-18 -

(g) removing the protecting group (G) from the compound of formula VIl to
yield a compound of formula [X;
Ph

= OH
O “uy
\ f Et
X

(h)  converting the compound of formula IX into an imine intermediate
compound of formula X:

Ph

4

N
‘_<\Of iy
X

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

~.-:/’
Acid +HoN °
\
Xi

(i) reacting the compound of formula X1 with the compound of formula V o
yield the compound of formula I; or

(k)  converting the compound of formuia Xi to the free amine:



HNr -/ (h) converting the conpound of forrmula I X into an im ne
I ntermedi ate conpound of formula X Ph (i) converting the

I mne internmedi ate conpound of fornmula X into the salt of fornula Xl:
Acid 91-12N Xl (I)reacting the conpound of formula XI with the

conpound of forrmula V to yield the conpound of formula I; or
(k)converting the conpound of fornmula XI to the free am ne:
-19.-

and reacting the compound of formula XH with the compound of formula V to yield the
compound of formula l.

Those skilled in the art will appreciate that in the process of Embodiment No.
1, the order of making the compound of formula V and the compound of formula X1 is
not critical. Also the order of making the compound of formula V and the compound
of formula Xit is not critical.

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

| 0% é,o /
N = .0
-~ N N
v
O CH .
l
comprising:
(@) converting the compound of formula 1l
Q
° H
\ |
i
to a compound of formula Vi:
P OH
N A~
o I
H
\ !



- 19 - and reacting the conmpound of formula XIl with the conpound of
formula Vto yield the compound of formula |I. Those skilled in the
art will appreciate that in the process of Enbodi nent No. 1, the
order of making the conpound of forrmula V and the conpound of fornula
X1 is not critical. Also the order of nmaking the conmpound of formula

V- and the conpound of formula Xl is ngp critical. Enbodi nment
No. 2 of this invention is directed to a process for nmaking the
conmpound of forrmula I: |. conprising: (a)converting the conpound of
f la 111 1 y f f VI .
ormita (M ' %d&n%oa"&%‘t’e”c%n& grou%rtrc?#wg compound of formula Vi {o yield a
compotind of formula VIE
P oG
/.\/
N
o
H
N\
vit

wherein G represents a proteciing group;

{c)  reacting the compound of formula VIl with a suitable organometallic
reagent, followed by work-up, fo yield a compound of formuia VHI:

P oG
Py

HN
0 .
| ey

Vit

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

yield a compound of formula [X:

Ph
= OH

O ‘r,”
\ I Et
X



Ph OH - 20 - (b) adding a protecting group to the compound of

formula Vito yield a conmpound of fornmula VII: wherein Grepresents a
protecting group; (c) reacting the conpound of forrmula VII with
a suitable organonetallic reagent, followed by work-up, to yield a
conmpound of forrmula VIII: Ph OG

-21 -

{8) converting the compound of formula IX into an imine intermediate
compound of formuta X:

Ph
7
\@) ey
X

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

{g) reacting the compound of formula X! with the compound of formula Q:
0 0

N4

RO OR
Q

to yield a compound of formula X1

N

rO” ﬁ/\g—)/

Xl
wherein R represents (C+-Cqo)alkyl in formulas Q and XHI, or

(h)  converting the compound of formula Xi to a compound of formula XIk:



(d)renoving the protecting group (G fromthe conmpound of formula
VIIl to yield a conpound of forrmula I X2 IX -21- (e)converting the
conpound of fornmula I X into an imne internedi ate conpound of fornula

X: (f) converting the imne internediate conpound of fornula X
into the salt of fornmula Xl: 7 Acid H2N
9.

-ull\

\ 4
pd})

and reacting the compound of formula Xl with a compound of formula Q:

O\\ '/0

RO OR

to yield a compound of formula XIN:

o
\\»?/

RO” ﬁ/\@/

Xl
wherein R represents (C1-Cqg)alkyl in formulas Q and Xill;

(i) converting the compound of formula If
A

HOLC NOs
CH

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

compound of formula IV:
A



/[ XI (g) reacting the conpound of forrmula XI with the conmpound of
formula Q Jo ROOR to yield a conmpound of forrmula XIll: wherein R
represents (Cl-Cio)alkyl in formulas Q and X I1; or (h)
converting the conmpound of fornmula XI to a conpound of fornmula Xl I:
- 22 - ...l _ FI2N7-Nty

-23-

1)) hydrogenating the compound of formuia IV with a suitable
hydrogenation catalyst under hydrogen pressure, to form the intermediate compound
of formula IV(i):

NH,
0] CH

0]

(k)  reacting the compound of formula IV({i) with the compound of formula
Xl to yield the compound of formula 1.

Those skilled in the art will appreciate that in the process of Embodiment No.
2, the order of making the compound of formula Xl and the compound of formula
V(i) is not critical.

The reagents and reaction conditions used to make the compound of formula
Xi from the compound of formula Hl in steps {a) to {f} in Embodiment No. 2 are the
same as those used o make the compound of formula Xl from the compound of
formula fll in steps (d) to (i) in Embodiment No. 1. .

The reagents and reaction conditions to convert the salt of formula X1 to the
free amine of formula XH 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 Xll 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 [, from the compounds of formulas V
and XI, in step (j) of Embodiment No. 1.

The reagents and reaction conditions fo make the compound of formula XIH
from the compound of formula Xil 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
XN, in step (k) of Embodiment No. 1.

Embaodiment 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 fo
yield the compound of formuta . ‘



1/ Xl and reacting the conpound of fornmula XIl with a conpound of
formula Q to yield a compound of formula XIll: 0 ROTh m----1vy
XIIl wherein Rrepresents (G -G o)alkyl in formulas Q and XI11;
(i)converting the conpound of formula Il A

.24 -

Embodiment No. 4 is directed to the process described in Embodiment No. 1
wherein the compound of formula Xl is converted to the free amine of formula Xil, and
said compound of formula XIi is reacted with the compound of formula VY to yield the
compound of formula I.

Embodiment No. 5 is directed fo the process described in Embodiment No. 2
wherein the compound of formula Xl is reacted with the compound of formula @ to
yield the compound of formula XIH.

Embodiment No. 6 is directed fo the process described in Embodiment No. 2
wherein the compound of formula Xl is converted to the free amine of formula Xll, and
said compound of formula XII is reacted with the compound of formula Q to yield the
compound of formula XIll.

Embodiment No. 7 is directed to a process for making a compound of formula

V:
Q o)
| N\
N ——
~ 1},/ OR
0 OM H
v
using compounds of the formulas )l and Q:
A
o 0
N
HOZC NO» —
OH RO OR

] Q

wherein A is selected from the group consisting of Br, Cl and { (with Br being
preferred); and R represents (C+-Cio)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).



Gl 11, wherein Ais selected fromthe group consisting of Br, O and
| (preferably Br), to a conpound of fornmula IV: -23 - hydrogenating
the conmpound of formula IV with a suitable hydrogenation catal yst
under hydrogen pressure, to formthe internedi ate conpound of formula
IV(i): (k)reacting the conpound of formula IV(i) with the conpound
of formula XIIl to yield the corrpound_(}%_forrrula l.

Embodiment No. 8 is directed to a process for making a compound of formula

Xl or Xll:
e rd
. i,
i o Hol HoN
Acid *Hal m/ 2 /U
X1 or Xi

Hi
The reagents and reaction conditions used in this embodiment are the same as those
used in the preparation of the compound of formula XI or Xil from compound of
formula 1l described in Embodiment No. 1 steps (d) to (i_), and, for XII, the conversion
step in step (k). '

Embodiment No. 9 is directed to a process for making a compound of formula

v
A
N
-~ NOg
C CH

v
using a compound of formula {l:

A

HC.C NO3

OH



Those skilled in the art will appreciate that in the process of
Enbodi nrent No. 2, the order of making the conpound of formula XIII

and the conpound of fornmula IV(i) is not critical. The reagents
and reaction conditions used to nake the conpound of fornula Xl from
t he conpound of forrmula Il in steps (a) to (f) in Enbodi nent No. 2

are the sane as those used to nake the,gonpound of formula XI from
the conmpound of formula 111 in steps (3% to (i) in Enbodi nent No. 1.
The reagents and reaction conditions to convert the salt of fornula

XI to the free ﬁm'ne of fornmula Xl in _step gﬂl) of Enbodi ment No. 2
are the sWREEA(HSYgcigddigm BeBayR FonsistinaiBr. GranddrimithdBnbeing t he
free amn r i ; i I : : e
reagents lzrr?g;rféedgbmﬁ gﬁe%%ér%él tg?%ﬁ%%?é%rkr%@ut e Cg%gﬁsﬂ%ﬁrgp a%?nr’rtuﬁr%tﬁl I
from t he sampeaiitbssfusedrintheaprepaiatios oéthe(apmpoiunk b éetimuten Y fom donapctind

t he sane h sed to. make t.he mpound ,of formula I, fromthe
corrpounds@?ﬁ@%ﬁh&%@?ﬁiw{]@'ﬁ?é'mngﬁgp?fsre)o (8$‘ Enbodi nent No. 1.

The reagents andbsdiarht NO. t®RMHitectStol0prabis ol mak p&iind &F Bhda
Xl fron&as_e conpound of forrmula XIl in step (h) of Enbodi nent No. 2
are the s »as those used to nmake the conpound of formula f, from

the conmpounds of fornmula V and XIl, in_s

ep (k) of Enbodi nent No. 1.
Enbodi ment No. 3 is directed to tHe priocegs descri bed i n -Enbodi nment
No. 1 wherein the conpound of fop¥ j

\ s_reacted with the conpound
of formula Vto yield the conpound ¢ ar mul @& . - 24 -

Enbodi nent No. 4 is directed to theOproaess described in Enbodi nent
No. wherein the conpound of fornula Xl “'y@uconverted to the free am ne
of formula XIl, and said conpound of forrmula XlIl is reacted with the
conpound of forrmula V to yield the conpound of forrmula I.

Enbodi ne . I i ec O the process-described in Enbodi nent
No. 2 mﬁ%ﬁ%%@@%ﬁﬁéﬁ?{h&%ﬁf ormula XI is reacted with the conpound
of formula Qto yield the conpound of frmula XiI1. Enbodi ment
No. 6 is directed to the process descriked in Enbodi nent No. 2
wherein the conmpound of fornula Xl i erted to the free am ne of
formula X1, and said conpound of foplsgul & XIl is reacted with the
conpound of fornmula Qto yield theLonppundnaf fornmula X II.

Enbodi ment No. 7 is directed to a process for making a conpound of
formula V: i

Q

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

Kl

NP

— . G

RO ﬁ/\g

Xl
using compounds of the formulas Q@ and XI, or Q and Xk




usi ng conpounds of the fornmulas Il and Q@ A wherein Ais selected
fromthe group consisting of Br, d and | (with Br being preferred);
and R represents (G -G o)alkyl. The reagents and reaction conditions
used in this enbodiment are the sane as those used in the preparation
of the compound of formula V from conpounds of fornmulas H and Q
described in Enbodinent No. 1 steps (a) to (c). - 25 -

Enbodi nent No. 8 is directed to a process for making a conpound of
formula XI or Xil: 7 Acid .H2Nri1"./ Xl orXl|

~ ~
O\ /O ? "-:_l-‘
Q
RO OR
Q and Xl or !

The reagents and reaction conditions used in this embodiment are the same as those
used in the preparation of the compound of formula Xill from compounds of formulas
Q and XI, or Q and Xil, described in Embodiment No. 2 steps (a) to (h).

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

formula {:
Q O /
LSV
O OH
]
comprising:
(@)  dissolving the compound of formula Ik
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 oxaly]
chloride is used;

and adjusting the temperature of the resulting reaction mixture tc a about
-20°C to about 110°C;



using a conmpound of formula H: 11l The reagents and reaction
conditions used in this enbodi mrent are the sane as those used in the
preparation of the conmpound of fornmula XI or XIl from conpound of

formula I'll described in Enbodiment No. 1 steps (d) to (1), and, for
XI'l, the conversion step in step (k). Enbodinment No. 9 is directed to
a process for making a conpound of fornula Iv I v using a conpound
of formula II: -928 -

cooling the reaction mixiure, when the reaction is complete, {o 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 I, wherein
the solvent for said dimethylamine solution is selected from the group consisting of:
acetonitrile, THF, t-butylmethylether, methylenechloride, foluene, ethylacetate,
diethylether, and chioraform; '

adjusting the temperature of the resulting reaction mixiure to a temperature of
about -20°C to about 50°C;

acidifying the resulting reaction mixture with an aqueous acid fo a pH of about

0 to about 7, fo produce a compound of formula 1V:
: A

NO,
0 OH
v

wherein A is in the compounds of formulas 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, NaxCO3, K2CO3,
KoCOs, NaHCOs, KHCO3, tetramethylguanidine, DBU, diisopropylethylamine and
mixtures thereof, wherein said base is in a concentration of at feast 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,
propanal, 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):



OH - 26 - wherein Ais selected fromthe group consisting of Br, C
and I (with Br being preferred). The reagents and reaction conditions
used in this enbodi nent are the sane as those used in the preparation

of the compound of formula IV from conpound of forrmula Il described
i n Enbodi nent No. 1 step (a). Enbodinment No. 10 is directed to a
process for making a conpound of formulgglV(i): froma conmpound of
formula I1:
i,
- NHg
0 OH
V(i) ;

(c) adding the compound of formula Q:

O.j iO
RQ OR

Q

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

formula IV{i), fo the reaction mixture comprising the compound of formula 1V(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 //0

l
N .
N OR

~

wherein R in said compound of formula Q is selected from the group consisting of:
methyi, ethyl, propyl and isopropyl, and wherein said reaction is optionally catalyzed
by a base selected from the group consisting of: KOH, NaOH, Na,CO3, K2CO;,
NaHCOa, KHCQ3, tetramethylguanidine, DBU, diisopropylethylamine, and mixtures

thereof;

(d1) mixing: the compound of formuia V from step (¢) with the compound of

formula Xi

Acid «HgN

qz..m\

Xi



OH Il wherein Ais selected fromthe group consisting of Br, C and |
(wmth Br being preferred). The reagents and reaction conditions used
in this enbodinent are the sane as those used in the preparation of

t he conpound of fornmula V(i) from conpound of fornula Il described
in Enbodi nent No. 1 steps (a) and (b). Enbodiment No. 11 is directed
to a process for nmaking a conpound of _’% rmula Xil1: rRO using
conpounds of the fornulas Q and X, or éand Xil: - 27 -

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 §; said base being selected from the
group consisting of: pyridine, dimsthylaminopyridine (DMAP), dilsopropylethylamine
and -N(R®)s; wherein each R? is independently selected from the group consisting of:
alkyl and cycloalkyl; and said base being used in a concentration of at least about 1
molar equivalent with respect to the compound of formula {V/; and said solvent being
selected from the group consisting of: nitrile, ether, and alcohol solvents; or

{d2) mixing the compound of formula XI:

Acid -Hz&/\ﬁ/),

Xi

nll\

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

hasifying the resulting reaction mixture with a base selected from the group
consisting of: NaOH, KOH, Mg(OH),, Na;C03 and K2COs, 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 XIf:

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



ROOR andXlor XIl The reagents and reaction conditions used in this
enbodi nent are the same as those used in the preparation of the
conpound of forrmula Xl Il from conpounds of formulas Q and XI, or Q

and Xl I,

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

Enbodi ment No. 12 is directed to a process for preparing a conpound
of formula I: conprising: (a)dissol vi_gg _the conpound of formula I1:
OH 11

selected from the group consisting of: pyridine and -N{R®)s, wherein R® is selected
from the group consisting of: alkyl, aryl, aralky), 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;

(e)  wherein said compound of formula Xi is prepared by:
mixing the compound of formula 1l

with 0.01 molar equivalent, with respect to the compound of formula Hll, 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
L OH
" P
o) I y
N\ |
Vi

mixing the solution comprising the compound of formula Vi with a silylating
reagent selected from the group consisting of: hexamethyldisilazane, TMS chioride,
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, preferably at least about 0.4 molar
equivalents, said acid being selected from the group consisting of: ammonium
sulphate, ammonium nifrate, ammonium chloride, Hx804, HCI, HzPOa,, citric acid,
mesyl chloride, paratoluenesulfonic acid, paratoluenesulfonic acid pyridinium salt, and



in: a solvent selected fromthe group consisting of: acetonitrile,
THF, t-butyl nmet hyl et her, methyl enechl oride, toluene, ethylacetate,

di et hyl et her, and chloroform and an acid chloride selected
fromthe group consisting of: thionyl chloride and oxalyl chloride,
wherein a catalytic amount of DVF is optionally used when oxal yl
chloride is used; and adjusting the teggfrature of the resulting
reaction mixture to a about -20C to aboit™ 110C, - 28 - cool i ng
the reaction m xture, mhen t he reaction is conplete, to a tenperature
of about 5C to about ddi ng di net hyl am ne gas or a

sol uti on @fkyl@plf@mﬁ@p@nah@ heafﬂngath@@ﬂ%&tmgrr&apm ixture at seflbix tapeeduce an
nol ar equg,.i{ﬁa)#e %hag@?&?ﬁﬁvﬁo the conpound of fornula Il, wherein
n 5%

t he sol ve am ne solution is selected fromthe
group consisting of: acetonitrile, THF, iE'_but t hyl et her,
met hyl enechl ori de, toluene, ethylacetat ewet her, and

chl orof orm adj usting the tenperatlre of the resultl ng reaction
m xture to a tenperature of about 800 lo about 50C;
\
Vil

wherein G represents a protecting group that is the silylating reagent used;

mixing said imine compound of formula VIl 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
chioride, ethylmagnesium bromide, ethylmagnesium chloride and ethyliithium, said
organometallic reagent being used in a concentration of 0.1 to about 5 molar
equivalents with respect to the compound of formula VII, said solvent being selected
from the group consisting of: benzene, toluene, TBME, THF, DME, dimethoxyethane,

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

Pl 0oG
o~

HN

\O { “ Et
Vil

adding the compound of formula VIl to a cooled aqueous acid, said acid being
at a concentration of about 2.5 to abaut & molar equivalents with respect to the
compound of formula V1, adding water and a cosolvent and mixing the resulting
mixture, adding a base fo said mixture to adjust the pH of the aqueous phase to about

9 to about 13, fo produce a compound of formula IX:



acidifying the resulting reaction m xture with an aqueous acid to a
pH of about O to about 7, to produce a conpound of forrmula IV: A

|V wherein Ais in the conpounds of fornulas Il and IV is sel ected
fromthe group consisting of Br, C and |I; (b)hydrogenating the
conmpound of forrmula IV by m xing said conpound of formula IV with:

a base selected fromthe group consisting of: KOH NaOH,

Na2CO3, K2CO3, K2C(O3, NaHCO3, KHCGCS, t et $hmnet hyl guani di ne, DBU,

di i sopropyl et hyl am ne and m xtures thereof, wherein said base is in a
concentration of at |east about 1 nolar equivalent with respect to

t he conpound of fornula IV, a hydrogenat f’@n C | yst selected from
the group consisting of: Pd/C PVC, PdOH _-aag Raney nickel; and
HN
O i/
| K=
N\
X

>

said co-solvent being selected from the group consisting of: methanol, ethanol,
propanal, 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

said base being selected from the group consisting of: a metal salt of a (C4-
Ciz)alkanol and a (Cs-Cyz)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 fo 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: NalOy, Pb(OAc)s, HslOs, and mixtures thereof, to produce a compound
of X:



a solvent selected fromthe group consisting of: THF, nethanol,

et hanol , propanol, isopropanol, acetonitrile, ethyl acetate, and

m xtures thereof; and pressurizing the resulting m xture under
hydrogen at a pressure of about 10 to about 500 psi to produce the

i nt ermedi ate conpound of formula IV(i): -29 - (c)adding the
conpound of formula Q@Q ROOR IiNn a concggtration of at least 1 nolar
equi val ent with respect to the conmpound™of forrmula IV(i), to the
reaction m xture conprising the conpound of forrmula 1V(1) obtained in
step (b), and,adLyqting the tenperature to about OC to about 80C to
produce awBeigibbnis isselesteshiran 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 fo produce the compound of formula Xk

Acid «HN

:)-uu\

X1

said compound X1 being a salt, .

wherein said solvent is selected from the group consisting of: hydrdcarbon
solvents and ethers and mixtures thereof, and

said acid is selected from the group consisting of: sulfonic acids, tartaric acids,
H2804, HCI, HaPQ4, HBr, carboxylic acids and mixtures thereof.

Embodiment No. 13 is directed 1o a process as described in Embodiment No.
12 except that:

in step (a), the preparation of the compound of formula 1V, the reaction
mixture of said compound of formula [l and said acid chloride is 40°C to about 80°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 mixiure is
about 0°C to about 25°C, said reaction mixture is acidified to a pH of about 1 to about
5, sald acid for said aqueous acid is is selected from the group consiting of: HCI,
H2804, H3PO4, and mixtures thereof;
in step (b), the hydrogenation of the cornpound of formula IV, said base

is selected from the group consisting of: NaxCOs, K2CO3, and mixtures thereof, said
base is used at a concentration of about 1.05 to about 1.5 molar equivalents, said
catalyst is selected from the group consisting of P/C and PAOH, said solvent is
selected from the group consisting of: methanol, ethanol, propanol, isopropanol, and
mixtures thereof, and said hydrogen pressure is about 20 fo about 200 pst psi;



V wherein Rin said conpound of formula Qis selected fromthe group
consisting of: nmethyl, ethyl, propyl and isopropyl, and wherein said
reaction is optionally catal yzed by a base selected fromthe group
consi sting of: KOH, NaCH, Na2CO3, k2CO3, Nal -1CO3, KHCOB,

t et ramet hyl guani di ne, DBU, dii sopropyl ethyl am ne, and m xtures

t her eof ; (dl') mxing: the conpo of formula V fromstep (c)
with the conmpound of fornula X1 Acid T:)."\ XI - 30 - and a base
in a solvent, heating the resulting reaction mxture to a tenperature
of about 20 C to about 150 C, and then acidifyingothe reaction

mxture to a pH of ingtei{c)dhedeagionof the exmpowedomua Rwithhtheof

formul a I ' ' | St :
pyri di ne,COHﬁ?I"é!ﬂ %%&mﬁgdply )@ﬁ%g&?‘@ﬁ)@ 8”8%@'83? %ee?%a %ngtr%?@ of
-N(R2) 3; abbet .@tmawﬁti glaf sqthivaiemten;mﬁltémp@_etwelmbdwt gorC e abowiLdd °c,
Comcen: ¢ ekt S0 EXELRRVH o gt oanaiy S MG Bedh e
t he compenpehra thkpdgrul @ 1V, and said sol vent being sel ected-fromthe

group consisting of: nitrile, ether, and alcohol solvents; or (d2)
m xi ng the conpouni s&&p (dId.the seadtion okihaganpandaf fermula ¥ withnthe

sel ect ed fom LG AR KBS SLLOR Gled iF LRGSO TRSIY 61BobRo Ridie

basi fyi ng e resulting réaction mxture w se sel €
t he groupquivakin witlyreshzciNe@hé cafbbbundfTirdia NG 36138 cdveat I€26a(Ected from

P orper at RoBHbAsBRRTILot dodti Bnd BYTIE spf chft aRELOHP eI thabest 40°C to
formul a Xhbut 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 XI,
said compound of formula V is dissolved an alcohol solvent,
said compound of formuia Xl being used at a concentration about
1 molar equivalent with respect to the compound of formula V,
said catalytic base being selected from 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 XII 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 ll, said R-2-(-)-phenylglycinol is in a concenfration 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 chioride, chlorobenzene, methanol, ethanol, propanol,
isopropanol, n-propancl, butanol, acetonitrile, THF and t-butylmethylether;
in step (e} in the reaction to produce the compound of formula Vi from
the compaund of formual V1, said silylating reagent is selected from the group
consisting of: hexamethyldisilazane, TMS chloride, and TMSOTF, wherein the TMS



Xl di ssol ving said conmpound of formula V fromstep (c) in a
sol vent selected fromthe group consisting of: alcohol solvents,
nitrite solvents, ether solvents and tol uene; m xi ng the
resulting solution with the conmpound of forrmula X1, and optionally
adding a catal ytic amount of a base to the resulting solution,
wherein said base is selected fromthe group consisting of: pyridine
and -N(R3) 3, wherein R3 is selected fro38¢he group consisting of:

al kyl, aryl, aralkyl, and arylal kyl, and wherein the tenperature of
the resulting solution is about 10C to about 150C, to produce a

conpound  ehioidp M TMSOTE % udkah bmbiitien %mmﬁemqlaﬂfmé cgma?d é%lg > | ar

prepared by: m xing the conpound of formula
equi val entselaﬁt%fmfésibéétﬂmoﬂﬁiéﬂ@)%émmpfbtﬂmfsﬂfnhal% ammonrum nitrate and

R 2 () POl Al yEBlad, 8o SO M Lordeh BaH M 8004 UBoBF Ol oclar

consi st ng o ar oma ogena
sol vent s, eguivalenés with vespiest ioekhélemmpoﬂ.wcénﬁﬂrmaladllm xt ur es thereof, and

heat th | t t fl to d
A IRt T e O
fornul a V'thd"bérh dursd bb’i’oﬁﬁh!ﬁgﬂf @élﬁ%?@arﬁﬁ&ﬁﬂl@%ég’é?mstﬁk%dgﬁ%ngentratlon

consi sting of: exannet | di silazane, TMS chl oride, and
wher ei n t lofalvvs tiol arqulid mlarrwmalents witserespest tootii compaundaf farmata VI,

oy o ol sl 8 B e o EABBRRRCHOE P bbb
pr ef er abl yhertof, eadtsaaiiempeﬁhteirer’mhbout@bduvad) &Dt@abaﬁiﬁﬂ} “&I;I d being
i trate. amont um o aeR (8 MibatRLRo Bhen he.samRnsdrioraa X Fom
g C'r 0 (rj: ﬁ?um%‘ﬁ’%w@ﬁf%@a Vil Aidleodd ab M IRNRTHsTR R Bmpeldure of about
0 °C to about 15 °C, said acid is selected from the grolip consisting of: HoSO4, HC,
HsPQO,, and mixtures thereof, said acid is in a concentration of about about about 2.5
o about 3 molar equivalents with respect {o the compound of formula VIll, said
cosolvent is selected from the group consisting of: methanol, ethanol, propanol,
isopropanol, butanol, sec-butanol, pentanol, hexanol, heptanol, octanol, and mixtures
fhereof, said base is selected from the group consisting of: KOH, NaOH, NH;0H,
LiOH and CsOH, and said pH is adjusted to about 10 fo about 11,
in step (), in the reaction to produce the compound of formula X from
the compound of formual 1X, the resulting solution is cooled to about 0 °C to about 15
°C, and said R* is a (C4-Cs)alkyl; and
in step (&), in the reaction to produce the compound of formuia XI from
the compound of formula X, said compound of formula X is dissolved in a solvent
selected from the group consisting of: foluene, xylene, chlorobenzene,
dichlorobenzene, diethy! ether, dipropyl ether and dibutyl ether, 1,2-dimethoxyethane,
1,2-diethoxysthane, 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 formuia 1V, said
corﬁpound of formula il is dissolved in acetonitrile and thionyl chloride, said



al kyi sul fonic acid, and heating the resulting reaction m xture at
reflux to produce an imne conpound of fornmula VII: wherein G
represents a protecting group that is the silylating reagent used;

m xi ng said i mne conpound of fornmula VIl with an organonetallic
reagent in a solvent at a tenperature of about OC to about 80C, said
organonetailic reagent being sel ected fégﬁ]the group consisting of:
di ethyl zinc, ethylzinc brom de, ethyl zFh¢ chloride, ethyl magnesi um
broni de, ethyl magnesium chloride and ethyllithium said
organonetal i c reagent bei ﬁ%use in_a concentration of 0.1 to about

5 nol ar eq@mpfﬂr%tHf%’s\ﬂbPHw Oaboub79Ke saishgimeylamingds disselved i sai d
Fol Uene, | TERE TR SER i e B A e Bt bBE 28 e
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respect t oofidbeutR ipabast 3)fsaiiQa'qﬂéb@s HJ:!H';S HQ@@A %d%ﬁcﬁéub’%ﬁgjeﬁt 8qs gl-vent
and m xing the resulting m xture base to said mxture to

adj ust the pH of thdn a@nébh@%&qr@t@b@ﬁthegzwmdmffcumula&!.maaum
a conpoundg Igncbgru'"s"lﬂﬂi%t!a%c.ncenﬁ%%on of gbout 1 @odaq%?ﬁ?oll %8{)&%‘ ,err%%Q'F?oF,a'd

selected fro roup consi s et han
i sopr opanctatalbatttaﬁ’d}’c m&:sddmrdnﬁ)eﬂ'lapelmamgmd hiyerompenlpredeeipd dnatiout 100 to
oct anol , aarb%uﬁﬁb %rsfs t her eof
in step (¢}, 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 fo about 35
°C, R is ethyl, and said optional base is K2COs;
in step (d1), the reaction of the compound of formula V with the
compound of formula XI, the compound of formula Xi is used in an amount of about
1.1 molar equivalents, said base is triethylamine used in an amount of about 1.3 to
about 1.5 molar equivalents with respect to the compound of formula V, said solvent
is acetonitrile, said temperature is about 60 °C to about 70 °C, and said pH is about 4;
in step (d2), the reaction of the compound of formula V with the
compound of formula XN, said solvent used with said compound of formula X1 is {-
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 XH, said compound of formula V is dissolved
in the solvent n-propanol, said compound of formula XH 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 XIl being about 60 °C to about 70 °C
in step (g), in the reaction o produce the compound of formula VI from
the compound of formula 1ll, 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;



sai d base being selected fromthe group consisting of: anmoni um

hydr oxi de, netal hydroxide, netal oxide, netal carbonate, netal

bi carbonate, and m xtures thereof, wherein said nmetal is selected
fromthe group consisting of: lithium sodium potassium rubidium
cesium beryllium mgnesium calcium strontium barium alum num
indium thallium titanium zirconium cobalt, copper, silver, zinc
cadm um nercury and cerium or saPd base bei ng selected from
the group consisting of: a nmetal salt of a (G G 2)al kanol and a
(C3-C12)cycl oal kanol , wherein the metal is selected fromthe group
consisting of: Li, Nas.ten {(e¥indhevigaction to prtidesathe m:ynpdtmdouirfmmuhaivqffmm

et hanol | BPRaRURE pE BBt ol 3THaSs kR BRe bR aet, and sei

pentanol , &s&ghmohiind Qmmtiﬁiéfa'ﬂ BaARNCAntPatidh Bt bDIeX¥CAHRA 0,5 molar equ:valents
1, 2-di et hox.\{rret hane, digly 1, 4-di oxane, and m xtures thereof

cool i ng thé h@@sﬁﬁfﬁéh%mmp@w ‘t’f(foﬁ“‘t“éﬁﬂerat ure of about -5 C to

about 20 C, adding [

selected fromthe g?lo%!gbgo)}‘\g]l @?Irga&%l{hﬁngﬂ{c@% Bﬁ?ﬂﬂh@%@ma;‘&@%m
mi xtures ttheweoipoubd ebfomiukaéllh sazhprgandmefallX re®ient {9 ethylnsaghesiundbromide
wherein R4 is .is sel ect r,ou S|st|n o

cycl oal kyluseﬁ’é{' é'r‘i?@%mﬁ%‘)f?ﬁf ag]gyﬁiogm@@ Jae'% ed Yée%fﬁéﬂi{by%wedfﬂ the

di ssol vi ngcdnlnﬂ)mramrﬂdumufﬁ@yb@em is TBMES el aald RRfberattid 8 dbdft 20 °C
resulting solution to an acid solution at a t enper at ure rangi ng

pr ef er abl yiofabghi 3®it -50 C to about 80 C to produce the conpound of
formula Xi: Acid H2R{dbg e in the reaction to produce the compound of formula IX from

the compound of formula VIN, said cooled aqueous acid is at a temperature of about
.0 °C o about 10 °C, said acid is H280y, said acid is in a concentration of about about.
2.5 molar equivalents with respect to the compound of formula Vili, said cosolvent is
sec-butanol, said base is NH4OH, and said pH is adjusted to about 11,
in step (e}, in the reaction to produce the compound of formula X from
the compound of formual IX, said compound of formula X is dissolved in ethanol and
the resulting solution is cooled to about 0 °C to about 10 °C, said R* is methyl, and
said agent is NalOQg; and
in step (e), in the reaction to produce the compound of formuta Xi from
the compound of formula X, sald compound of formula Xi is dissolved in THF, said
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., moisties 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 alkyt
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 hexamethyidisilazane. Rlis
selected from the group consisting of: alkyl (e.g., methyl, ethyl and isopropyl}, aryl
(e.g., phenyl), and cycloalky! (e.g., eyclopropyl and cyclohexyl). When and ester is



Xl said conpound Xl being a salt, wherein said solvent is
selected fromthe group consisting of: hydrocarbon sol vents and
ethers and m xtures thereof, and said acid is selected fromthe
group consisting of: sulfonic acids, tartaric acids, H2SO, HC,
H3PO4, HBr, carboxylic acids and m xtures thereof. Enbodi ment
No. 13 is directed to a process as described in Enbodi nent No. 12
except that: in step (a),-3he preparation of the conpound
of formula IV, the reaction mxture of said conmpound of forrula II
and said acid chloride is 40C to about 90C, said dinmethylamne is at
a concentysatitiggh gibtigl zihe Bsusetito yrodicetha cogguindbeotmulal Vil frgsfiect to

t he conpound of  fqrmul 1, _said temperature of said reactjon mi xture
i s about C@@%nﬁﬁ‘gfﬁrw ,f]-s;ﬁ%eﬁ@z!i@t[g%%q‘nﬁigf?‘dﬂ gai eeﬁ%’?@?’?" éﬁg?ﬁca pH
of about 18,34 i : i bl A Sl d
Fr om 1 e YEldRoRibreR (el pindi el RIS HIER S, BF bRanble) Kol RO
t her eof ; LiOH and Ba{OH);.n step (b), the hydrogenation of the conpound

of formula IV, said S L. ect ed-fr I r i SLiR fis
a2, Kocos Cohe R (8 (RGNS 0P il B4 B Bpblachie Hat
concent r ahé @N-igbmabriie - Hibuder] thb otier bnantigher ofdoimuial anukt beebidined.
catalyst is selected fromthe group consisting of Pd/C and RdOH, said
solvent is selected fromthe group consisting of: nethanol, ethanol,
propanol, iso W@% j i ;
pressure is aﬁgg Sts %@gﬁtgﬁ mg%&%s(f&%glﬁﬁbiqtﬁg%r@c@s@a@%ﬂE%@ﬂlrﬁler? t
step (c),Ndshd, Behdt, i8p8 antl 10h erecdegpibed iroBcliemenil andJt below. t he conpound
of formula 1V(i), the conmpound of fornmula Qis used at a
concentration of about 1 to about 2 nolar equivalents, said
tenperature i s about 20C to about 58chemed said optional base is

sel ected from E\he group consisting of: Na2003, . K2CO3 and mi xt ur.es

t her eof ; in step (@dl), the reaction of the conpound of

formula V wit e gopound or mukg, Xl , |sai se is used in an
tv% r eq%%v%rl,elt respect to the
sof veOzi s sel ech ed If r ozt he group

amount of ab
consi sting of &cohol and RitrPfe sol vents, Qai @Ht enperature is about

conpound '8%Cf of nuitPzv, Sai

40C to about 8dlc, and said pHWs about 3 to abd¥fi)5; in
step (d2), the reaction of the conmpound of fornmula V with the
conpound of forrmula Xl1: said mxture with said

10 to about at a tenperatuge of0 atmeL{EO&QC t o about 4%0 to,pr oduce

sai d compou for,rrul I, l Ve
RO OR _N Step 4(b) N = o
> N oR - N N
Step 3 6 oM N 7:'/ O OH Y ”/\6_/7/
.0 i

conpound of%forgula Xl is basified with NaOH or KOH to a pH of about
h

Xn
Method B

Step 4(a)

0 o)

e | -
AdHN/\C)]/C und\l"/N N’:\C)/
it 4Ny Corpound V,_ N

X1 Method A ° OH  H |

Step 1: ‘
- The compound of formula {i is dissolved in a suitable solvent and a suitable

acid chloride. Non-limiting examples of suitable solvents preferably include



said conmpound of formula V is dissolved an al cohol solvent,

said compound of formula Xl | being used at a concentration about 1
nol ar equi valent wth respect to the conpound of formula V,

said catal ytic base being selected fromthe group consisting of:
pyridine and -N(R3)3 wherein each R3 is independently selected from

t he group consisting of ethyl, isopropyl, propyl, butyl, phenyl,

tolyl and benzyl, and Eﬁﬂd tenperature of said
resulting solution with the conmpound of formula Xll bei ng about about
40C to about 80C, in step (e), in the reaction to produce
t he corrpomudtmﬁn[boﬂ'hiﬁl, abidyirietiyiether noethylenschiwidef toluaries effiviacetate d

R-2-(-)-ph ci nol oncentration out , aha 5.to
Roout 1. B fhuBtEE hioplomme Andof 0SB Bl RecteraPh et A, Ngiimfling
phenyl gl y@x@@*:iéssof%‘éhﬁﬁb%@idfdtﬁﬁd%b@ntﬂud&*lhmﬁ@ﬂ&léﬁdé’%@éxalﬁ%&ﬁﬂ@;

t ol uene, dichl oronethane, nethylene chlorid hl or obenzen

met hanol , PegfaEaRbl thrwbﬁaﬁ@de If @@yl@ﬂs@f@p is Hsest rataiviic pRHRAT DMF is
Y 'ak)s% Qr-e(ﬂ': %g %d.bﬁﬁé( FAE Y rﬁ&bﬁé s stired atg tﬁn}peﬂu%:%ﬂgﬁvﬁgrdn?

the reacti e corrpo orrru rom-t ound

of for nualab¥ii -298ﬂ:db abbwtl 0P gprefengielin froirsalsmit éct(éctb abarh30NE, mosiup
consistin

uherein  RESHABY DoEED U7 S B b B e

with trl ety ”?he%%é@ﬁtémﬁéfa@uﬁe‘s} abBl & 64 darlyidapehiifig @hoMEch solven’c is
con5|st|ng 0 amoni um sul P ate ammopni um nitrate and anmoni u

chl ori de, L@addTa@ reactionanisyreisihencodad & a lemperalire s@nging from ahﬂuaﬁ"c to
equi val e”éa?o&f ’F(P’ %ﬁe%?ﬁtglaw\‘?e %é)éTgPé' 88w 5{1 Bﬂﬁsmélﬂﬁi da\(hi]ﬂe jina sultabl

in step ( € reac ucet e conpou ormula Vi1l
fromthe csolvpntnadaddfedfsﬁuwlynfca oVl abaudiode twogaomoumdd thid neecmmalgmmm@euma

i n a concentration qf apout t aou. ol ar i,val ent s .w

respect t 9TFHRG &ne %‘f‘tapé me& f"c%ﬁﬂc?es%f‘ga esdl f@é‘%@&ef rom
the group yQinfd sédtHEitrid, TI-'{'FHH_'qbu hy@ﬂﬁbrw&%reﬁéchibﬁd@qéluea@,obtﬁﬂa@tate
tenperature is about about t o about

(e), int mfe,ethxéaiber,@ndt@icﬁp@ﬂuc@wd peeferahly agatendtiler JM'@GFWW'B%C?H &e
d f
fggg;‘g ; u(r?Je lEI) géﬁ%rlgm\égh gopd tr%g&‘? Bigﬂgéﬁslég)%gﬁ sk divdlierd with r?spect to

acid is selected
t he gr oup tiemowhpoimdobirmida $opaiesably kst abowi® molar equiyaients, epd even

ool ar - oquiate Ere Eraiy ABqsZe ity Bop Rt SRRk el ot hunun 1 e By o
co?] ol vlent at&mkaﬁgmngmgrﬁdmnab@ﬁow@gwm 0%, qfrefe@ﬂ;h&om gbout 0°C to

et hanol , propanol , isopro ut ano { ent g

hexanoi , [ARHEARDIC, RRseAFRler aé’ﬁ’cf" ﬂ%e% °G e’:‘ﬁl@b‘? Sitgf@f%%{%”é qpui‘s or until

sel ected from gtcﬂﬁl %Y &@l@@%ﬁrﬁ&ﬁg@ﬁs théﬁ]acud‘ﬂ?e@'ﬂvitﬂ\&ﬁ%ods éé?dﬁt@@gH

CsOH, and ‘sal uste out to about 11,
step (e), rarngm@ﬁon'eaimut@rtotabolpﬁbdﬁﬁ%f@rambeﬁ@ﬁrﬂb@uhb tcbabataﬁ;mcaexrefe@w

0" o b S0l Qi R R3] i il Al

or HaPO4, and the like, or mixtures thereof, preferably HCI, Ha80y, or mixtures
thereof, more preferably H2S0,. The product of step 1 is the compound of formuta 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. Nen-limiting examples of suitable
bases include KOH, NaOH, Na,COs, K2COs, NaHCQO3, KHCO;, tetramethylguanidine,
DBU, diisopropylethylamine, and the like, or mixtures thereof, more preferably




in step (e), in the reaction to produce the conpound of fornula Xl
fromthe conmpound of forrmula X, said conpound of fornmula X( is

di ssolved in a solvent selected fromthe group consisting of:

t ol uene, xyl ene, chlorobenzene, dichl orobenzene, diethyl ether,

di propyl ether and dibutyl ether, 1,2-dinethoxyethane,

1, 2-di et hoxyet hane, diglyne, 1,4-dioxane, tetrahydrofuran and

m xtures thereof, said acid in said acid solution is selected from
the group consisting of: paratoluene sulfonic acid and al kyl sul fonic
acids, and said tenperature is about -20 C to about 20 C.

Enbodi nentNah60;,114,G 03, dir nexiuess thereaf, prost essfe@blydés304. Nch-iimitikgleaainpiast

For mila 1 97 PRSIy Ds 'R CT PFE RRDLE Py Bankhricke bretebe

and thi onylq/chk PHUFPenE%&e e f@?atﬂy P&@Tpﬁfoﬁtik'ﬁtﬁng Sxahps oﬁﬁﬁa‘bﬂa about
75C, said dinet hyl anine is dissolved in acetonitrile, said

di met hy| aspliventsdicigdet HE, awiitanel. efhaneh Peepaiebusopropanabl asetasdtley gtfwht s
with r esp%é at® 2hH%h& gﬁ%;&’@ﬁx@ks tﬁéﬂéﬂl‘ %{%Er by@% %‘Ek?atnlcﬂf % tﬁgan%?' d

reacti on ure I's a out reac fon m
acidified laopr@auﬂl of nsiklards thetenf,andunod, preferablypginancs He thsescai8(sed
and sai d subst

t t , th '
el oaenadPBRaly M Aldeay botiha mafaregivalent wih TeSt Bk comRspdef fomyla
at a conceptp@ fe'rélﬂy‘%rrﬁé!ﬁﬂtﬂﬂ@t@ RUEPSholdr dorTIahiseav] et epiforaigi ¢

catalyst is 'Pd/C-said solvent is ethanol, and said h ydrogen pressure
i s about fom ahpt&ﬁ&ﬁtomubéﬁ molar equivalents. The rgme(&gresw@ed &8der on

of Lhe CORRRALh Bba bR S b 18 BEoRATRAhBlorditl Rl 20 1o b

conmpound At 4 concentratiton
about 1. 5200Ipsi, and moralpeefessbls o abenpﬁ)(htaﬂkmutszalpemr 2banttio heos) tor

35C R d d :
step (dI I)%mﬁﬁggf%qg@pﬁg@pp@%{o%e% %(S'F‘efig‘?yﬁ?'ﬁpww of formda inl) The
conpound  ghtefn@édBitb@opouhl @f ERMRELIVG) Abed RENBY Boted andis&Thbée Dsédin the
anount of about 1.1 nolar equivalents, said base is triethylam ne

used i n ahedmdemdiredtiyabout 1.3 to about 1.5 nol ar equi val ents with
respect to the conmpound of formula V, said solvent is acetonitrile,
said tenperature is about 60 C to about 70 C, and said pH is about 4;
in step (&2p3the reaction of the conpound of fornmula V with the

conpound of fo Ia I L. sai.d saol f
formula Xl is @ﬁ%‘a'émé\ﬁ Cé@ﬁ@'?ﬁlﬁ &(%I}Qa@“?ﬁf@m% gzn%o%dn
(ig f50f mul mé‘{bomp‘o@ﬁﬁbfffb?ﬂm%ﬂa (B%?ﬁd(?—%}@bbgger?@bﬁtdtdrﬂegﬁﬂh@emut

at a tenperat about to pro
conpound &Pfﬁngﬁ‘ﬁﬁ((g thgalkgapéf%éwﬂééﬁg%ﬁ‘yg SN RVEINNON ?Rﬁf‘é@ﬂﬁ(/@d in
t he sol ve S r upgg at a
concentr a{(}‘it %)a‘r}q@[)é)g ﬂlyi é‘f‘glr B%I val eﬁérgbg\n tgﬁ&i ?re‘%sfé%glg%ttgﬂ
conpound cﬁnmoumdlbéfo\znulsaﬁl@ao dealspd igeneradiy irbal lagst 1 molar equwalent with

W th the: Sensatinanaromspant of BREaVH) Tl s Telrd f POl 330 thot

in step (¢lolad dyuivaertsanbsignefembily fomabouhe.3do rabcunusaﬂo:émqumenfs

concent r aiThBIFOBI0R F B 3 4 lSmsieiti 1t R0RGI torh ERTULICIR LOULAR Cai d

sol vent f Qroraainfl ok dbolt 2heDyd Shotk500C, indrd hieferably from about 26 °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, NazC0s, K2CO03, K:CO3, NaHCO3, KHCOs,
tetramethyiguanidine, DBU, diisopropylethylamine, and the like, or mixtures thereof.
Preferred bases include Na,COs, K.COs, or mixtures thereof, more preferably K,COs.
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,



- 38 - in step (e) in the reaction to produce the
compound of formula VII fromthe conmpound of fornual VI, said
silyiating reagent is hexanethyldisilazane, and said acid is amoni um
sul phate at a concentration of at |east about 0.5 nolar equival ents
with respect to the conpound of fornula VI; in step (e),
in the reaction to produce the conpoung of formula VIIl fromthe
conmpound of forrmula VII, said organong 2 ¢ reagent is

et hyl magnesi um brom de used in a concentration of about 2 to about 3
nol ar equivalents with respect to the conpound of fornula VI, said
sol vent | GarbBKEic agils (suchias.daperaitplecadedic abidanditenzoicacidoand Beraanic

trom t he. £455Tish 48, Fof BfatPlb, YRRPAIEE Bnlt B GAERE A vk BEEYE b B
t enper at up&f@‘[‘edabout 0 Cto about 10 C, said aci d is H2SO, said acid

is in a concentration of about about 2.5 nolar equivalents with
respect to the compound of fornula VIIIl, said cosolvent is

sec- but anpfanparafich BBk £6 Qd of¥BfmERId PH is adjusted to about 11,
in step (W\‘#\o—pﬁﬁmﬁ he conmpound of formula X

fromthe of formual I'X said conpound of formula IXis

di ssolved in :

C to about 10 riRgteEifed e cBaiid e Bt pFrofBRlEle iBniHiey's aia

; n st eﬁ (K),a ﬁasetfmelfar fcaiwnto Mdreltrmtin%l egamplbs og exmmhlmf Uasﬁs rhdudel baridithe,
rom t he oynd. o idco nd, o i s

i ssol vedorpumtaminoayiag (afaR) fab ey ATS e (R el sahe:

sul foni ¢ afijcsl.cafbi tR@sHceTRATALHE ﬁedrését\b@é!kyl%r‘éy&l@a&?mpre@re@ bases

The protecting r oup Gis selected fromthe group consisting o
si |yl at i ntjchidgglRS:. ahereis cach Riirepresents alkyl ercysalleyl sukb aﬁd‘phﬁxampfe,

Rl -C(0)-0 e '

hexamnet hy R&i@faﬁlbg%ﬁu%hﬁ%bpﬁh e@&%\%@% Bgér%lﬁ%%ga?el ﬁé?etm%]a%qen t he
TMS chl or Bditabde sOIWEES indludaisiaide (suchaspionakaraplepatétonitrila), gtheo suzhlag) for
e O BN T et I e D
conbi nat i gelvaits (suchizgt mrle&mﬂp@ rhdthEnad, r@ﬁ@f@bbupropbmﬁmpydmm s,
i s hexanet hyl di si |l azane. is selected fromth g'u&n consi sting of:

al kyl (e. 8nd serebyianol).dneks Pr&fﬁﬂaW@EPB%ﬁ"F ntfﬂeﬁoiw’f §® and
cycl oal kyfrdkgiaf) aceg@ﬁftﬁn%rwcﬁwpbug o ﬁfﬁ]édu étf‘ﬂﬁé‘aé@éh A mtar ratio,

39 - used ZInc 1s e conpoun
formul a Vpﬁelferfablgm ah@.!tc‘bmptamquwaiehbwrﬂm r@p\e'm to thvé eom@pund pforadiaiVhg

group can_be re rolys

hydr oxi demog%ew?%gggf‘%%bggtaﬁ m&igr aﬁWﬁ? @P%ﬁ% E%F‘&é éeﬁerﬁﬁ}ﬂ at

Conmpound past sbduh@ ridRar eqavaient wilpgepadtith i;reaicompdslhﬁi afrforreath AV, preferably

appreciate that if the ( i soner \é\gre to be use%ﬁ hg’é

enant i onmefo@rabogt ﬂrm ab¢ut woter BguBleRfsHdad more pr GeB2baut 13 f? hi's

i nvention Iy fic REDIRM it turk préfersb!

8, 9 and Tg(%lﬁar% esc h)%f(’? In ﬁﬁﬁﬁng%fglis and IEI 8%25%}\%@% { pr er ly
ranging from about 20 °C fo 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, H2504, HCI and phosphoric acid, with acetic acid being preferred) until the
nH of the mixturé 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.



Step 1. The conmpound of fornmula Ills dissolved in a suitable sol vent
and a suitable acid chloride. Non-limting exanples of suitable
solvents preferably include - 40 - acetonitrile, TI-IF,

t - butyl met hyl et her, net hyl enechl ori de, tol uene, ethyl acetate,

di et hyl ether, chloroform and toluene, and nore preferably
acetonitrile. Non-limting exanples of suitable acid chlorides

i nclude thionyl chloride and oxalyl chlggide, preferably thionyl
chloride. If oxalyl chloride is used, a catalytic anount of DWF is
al so preferably used. The resulting mxture Is stirred at a

t enper aturE& !hagﬁ'_ng from about -20C to about 110C, preferably from
about 40C 90C, nost preferably from about 65C to about 75C,
for about Sjeh@@)s or until the reaction is conplete. The range of

t enperatures above can vary dependi ng on which solvent is used. The

reaction nixt ulbeicsnpruRd ebloragia . i miaedér weler and aryiitablersobentbon-
5Ct b
o O RGeS BB ABEITRE oot WA Qe REIB ke

until the asemexmmples diethyigtber dibhiby ethemand -duik methye sthel) snd methyiene
sol vent s

dded to the dit ' | u
acet oni t r% 'H‘ﬁc Srréﬁerglp?ﬁ &% ré?@y‘%@%ﬁ%ﬁr‘]? %@WP&&E’%&%&?%YG@B? R, @bdure
et hyl acet g Basrﬁlé@mhmbrgam@rbas@@@ aQ@thél%ilﬂé fﬁéngﬁ@pﬂ%‘f@rﬁ@fﬁﬁirﬁ about 0°C to
acetonitrile. The di methyl am ne can general |y

concent r a@eut 2 “Gimorepséfegaily from ﬂﬁﬂuéﬂo é‘éﬁf-? %%Qléﬂ@ @» ﬁhd B&%’bé@fe to
the co ”pop?é’ji dJ £5MdeRut 2o °C|9 cfer aLE%by’C%r %tﬁ)%gbo Rties or TRlidhe > reaction s

equi val ent’s even nore I"ar “equi val e
reacti on woriplete. iThe rdzm:ﬂoadmrutsrr@ﬁ hasrf@dtteagﬁ BRI prafegainig frormoabath 3do

o er abi opit T B EEERB Aol ABBE R0 apcuy S, SRS e oo Pigtepl from

reaction la%oQﬁH)S% gboukha g wahmiﬁrﬁg éﬂamplwdzfdsufrﬂa@lé badsks irfudadredanic
acid to a pH ranging from about t o aboqut rably from about 1

B bout  BRsameeAeNED R KM Nt T G Kee Bpreforabiss N I OH
exanpl es %d?zﬂer ﬁr@‘b‘r@l‘é albW’NFléFu'ﬁe prodRPb Qfep'iﬁ thé‘ﬁg o‘%l ke,

or m xtures pre erab H2SO4, or ‘mxtures t ere nor e
pr ef er abl worp8dnd oﬂ‘fmempladﬂhct of step 1 is the conpound of fornmula IV
whi ch can be purified preferably by crystallization. Preparation of
the conpound of fornula V Step 2: A mxture is prepared

cont ai ni ngtéhd(igpnpound of fornmula IV from step 1, a base,

hydr ogenati on taI a soI Non-Ilimting, exa
sui tabl e bases ﬁSP @U'Végﬂg OF\'IHE‘F] mfﬁ Ko gisgoN ‘?@ er“t and
tetranet hyl %@ﬂ;tﬁ 'tﬁl?cor%ﬂmdd(bf'féﬁﬁulﬁ i fﬁirﬁ)ﬁe@rﬂ&g N@rﬁlﬂnﬁﬂ?@ dxtakifpless

m xtures there nore prerera or m xtures

t her eof , ﬁuéablpnserventgmq}udezai@ehol%wentm&swmgs,é&e@fﬂr@ediﬁefhanol ethanol,
hydr ogenat o / / 0 L o

pr/ef e?abl ] 0%89%%%)? %@bﬁ?haahé%ggarn?paﬁgf{%ag@fgdﬁ EIIQ oﬁ_@ﬁﬁgs@hné;flfer
exanpl es @Bcampld, abétenitiib) ethes solvehtsdeudies, foreexmme,,dl%weﬂm,,THF

i xt ar es cHaRdgRen sneratbingtiretherand Blirafanomsnangy sicshol sifients
| SOpr opanghg rf&hrer@dwemrse%na hﬁcrrequef ERbRolRbReAfs2bIhe Abdtanebvertig

base can be used generally in at |east about | nolar equivalent with
respect t erefamblorprananobiA catahticamaunt pf aaw@rla@pyomalwrﬁders@m the rggction

about 1.5 e . _ 3,

bout 15 RVE SHAEPEEInoRRY o PARACHAMK br-RIESR Grdn o e

hydrogen gefspeatibntly sefeotedirom the groupabmnsistifg of: iy (smlchfaer E)h)leyampbm

about 20 to about 202E'psi, d re refera?q’{y from ! 3 F

about 120 8l IQRTOBYOF epylp %QPH@?' E'r’ﬁh s é‘—’ﬁ‘ﬂg&&?q sar@ H{?f (&% -

to yield theny ah&LrRe RhRRAEE e, RRAM). Pre¥rhbly, RS dsatenmd;at e
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 80 °C fo about



To the solution containing the conmpound of formula 1'VO fromstep 2

i s added the conmpound of formula Q

(3, 4-di al koxy-3-cycl obutene-1, 2-di one), wherein R represents
(Cram al kyl, preferably (GLl-C6)al kyl, and even nore preferably

(G C3)al kyl (e.g., nmethyl, ethyl, propyl and isopropyl, and
preferably ethyl). The conpound of fornula Q can be used generally in
at least 1 nolar equivalent with respeki-to the conpound of fornula
VO, nore preferably fromabout Ito about 2 nolar equival ents, nost
preferably fromabout 1.3 to about 1.5 nolar equival ents. The

sol ut i on 709Cs fdrrabedt #2 haulseorumtiahe readtiands sempletm FossmBohd o fapayh
80 C, preferably fromabout 20 ¢C tq about nor e preferabl§ from
0

) 50 C,
about 258k enaaddessingnymaplapirbamit reped o e eannqundied forauda Yon i s

conpl ete e i %?@§V f : e T i i
pr g? er abPﬁé*%ﬁbg lﬁzatedg’%g?}?'gm as .'@I{?oﬁwlﬁbg?engme%%n%i gs og rbg E(?rp a%ﬁ g‘
bases i nchardgréfGrabln\mGHouNAA0aslar Eqedenteibarespedi@Dd e ¢dH@IBInd of

t et ranmet Ryl guapi di,ne . Qi sopropytethyl am n and .the |ike  or

i xt o o T G) e apiiotis s @R LR of LM cnn o Srybtefed fhen
t her eof , sHBlEN RF AEESrabl y K2CO3. To nmaexim ze the yield at the end of
the reaction,_the reaction mxture is acidified with a suitable acid
to a pH of abdtg cempeundslformuiadliis arparedtiolewingsichgme Hior exanpl e,
- 42 - carboxylic acids (such as, for exanple, acetic acid and
benzoic acid), and inorganic acids (such as, for exanple, H2SO4, HO,
and phosphoric acid), with acetic a8chemeiing preferred. Preparation
of the conpound of formula | MethodpA: A mxture is prepared
contai ning the conmpounds of fornulae ¥ fr@th step 3 and XI, a base
and a solvent. Ngn-liniting exanpleﬂ’6?“§uitable bases i ncl ude

pyridi ne, di gethyl anStgpyri di ne ), diisopropyl ethylam ne, .
-N(R2) 3, mh§f§$ﬁ&éacﬁ RZ, Whi (é @ the sane or different,
represents | or cycloarkyl .\Peferred bases include - N(R2) 3,

wher ei n each g2 represents al kyly,pr cycloalkyl, such as, for exanple,
triethylamne, tributylamne and the like. A nore preferred base is
triethylam ne. Suitable solvents include nitrile (such as, for

exanpl e, acetoni Phile), ether (such as, forpgxangbe, di et hyl et her,
THF, di butyl et her 2 Ht-butylnethylether), t cohol sol vents

(such as, for exdnple, nethanol, ethanol, iopropanol, n-propanol,
n-butanol, agd skc- but anieP 2 nDrF pr ef epably al cohol and nitrile

sol vent s, d, veri nore preferably orj trife. The compound of
formula Xl be added in any nolar rat+to, preferably in about 1
nol ar equi valygnt with respect to the coNflound of fornula V, nore
preferably in about 1.1 nolar equival ents. The base can be used
generally in at |east about | nolar equivalent wth respect to the
conpound of fornQ%a 'V, preferably fromyabout 1 to about 2 gl ar
equi val ents, and moregw eferably from abgut a3 to about 1.5l ,&H
equi val ents. Th Aixture is heated to enmperature prefer y
rangi ng from abogt 20C t ut 150 C, |nore (Btepdrably fron about 40C
to about 80,¢; eveniﬁﬁﬁggp&efe “if omabout>60 abbut 70C.
When the regctlj on is conplete, the action mxture is dified
(with, for exanple, a carboxylic ac¥ﬁ, such as, for exanBie, acetic
acid and bend% ¢ acid, or an i norgahic acid, such as, fol"exanple,
H2SO4, I Cl and phosphoric acid, with acetic acid being preferred)
until the pH of the mxture is prefera Ly fromabout 3 to about 7,
nore preferably prom about 3 to about %) and even nore preferably
about 4. The conB§QQQOHf formula | caplbe purified preferably upon

crystallizatiomn” - 43 -, MeLhod B: Shep 4(a). TheZconpound of
formul a XI,C;S 1 xed infﬁﬁlé&»an@ a ,gitaﬁﬁéﬁggLvent. ‘n-Ibniting
U W

@)

Uy 9 ‘Bt Acid - HoN

X X _ X



Step 4(b): The conpound of fornula V fromstep 3 is dissolved
in a suitable solvent and m xed with the conmpound of formula X1 from
step 4(a). Non-limting exanples of suitable solvents include al cohol
solvents (such as, for exanple, nethanol, ethanol, isopropanol,

n- propanol , n-butanol, and sec-butanol), nitrite solvents (such as,
for exanple, acetonitrile), ether sol velsts (such as, for exanple,

di et hyl ether, THF, dibutylether, and t-butyl nethylether), and

tol uene, nore preferably al cohol solvents and nitrite solvents, and
nmore pref gabliy al cohol solvents. The al cohol solvent is preferably
n- pr opanol= atal ytic ambunt of base is optionally added to the
reaction mi xt ufkee c@mptabd of foasels Il iscihnixed vothgai?-E)-plaargdglyginol ida seitable

const ot ngoRPR. a2 EhehEnld T a B el SRty n S0RRpOlt BB syoter
and butyl pquigahsht Wishl eds {@&t tofthe c@#@ﬁ@rﬁcﬁoff@l‘tﬁﬂ%'lil%\dféré’éi%ﬁoﬁﬁatﬂmt05to

ptolyl)), and ar al kyl ch as, for exanple, bhenz referably, the
base i s - 2houtshB m@f@ﬂ%@tﬁrr@@@mﬁﬁeﬁbiyﬁmﬂwf to about 1.1 mofar

dl i sopr Op)éé@bg%hﬁy iurﬂﬁ %Ig%'bf%h I %%méfﬁ%lu@é afdr ?&%%[s).%htér €

rangi ng préefera to a nmor e pre era
from abouBueth@bemmmotulu@fe @nd dradiiley balogenaieg selventsidugh fasom about

e B T T e
rati o w t BugeadRfethdrl télﬁatﬁﬂrﬁ?@pkﬂfbi Q§0Ff!@(5éﬂﬂl a'l-bfvol:ﬁhglf Bﬂ@hbb{ ahd kel

1 nol ar equi val ent Wi th respect to_the conp formula V, nore

pr ef er abl itiilg salyeots such aﬁﬂ@tor@qlﬁ, VHFerRd ﬂw ltkﬁ ﬁ%@ﬁé@wemté sppla as t-
conpound Bgtg bihal: THP S MAYRL drit MBREOTRALAY PlordMdWlidbrkts include
ta conpoun 0

whi ch can |zeduonad’|t|on
formul a Xbehaerm; teyhaerey THH, HmMmrgnstﬂaemaorSoh&m theredhmore prefarablgiiéf. 1
The solution is heated at reflux for about 2 hours or until the reaction is complete.

Step 1 provides the imine compound of Formula VL.

Step 2:
The solution containing the compound of Formula V1 from step 1 is mixed with

a silylating reagent and an acid. Suitable silylating reagents include
hexamethyldisilazane, TMS chioride, 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 chloride, TMSOTF, wherein the
TMS chloride or TMSOTF is used in combination with triethylamine. More preferably,
the silylating agent is hexamethyldisilazane. Non-fimiting examples of suitable acids
include ammonium sulphate, ammonium nitrate, ammonium chioride, H;S04, HC,
HaPO,, citric acid, mesyl chloride, paratoluenesulfonic acid, parafoluenesulfonic 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 fo the compound of formula Vi,
preferably at least about 0.4 molar equivalents, even more preferably at least about
0.5 molar equivalents. The mixiure is heated at reflux for about 2 hours or until the
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reaction is complete. The mixture is preferably filiered and concentrated fo provide a
protected imine compound of Formula VII.

Step 3:

The imine compound of Formula VIi from step 2 is added {0 an organometallic
reagent in a suitable solvent and then worked up to provide a compound of Formuta
Vill. The temperature of the reaction can range from about 0°C fo about 80 °C,
preferably from about 10 °C to about 50 °C, mare preferably from about 20 °C to abaut
35 °C. Non-limiting examples of suitable organometallic reagents include diethy! zinc,
ethylzinc bromide, ethylzinc chloride, ethylmagnesium bromide, ethylmagnesium
chloride or ethyllithium, preferably ethylmagnesium bromide or ethylmagnesium
chloride, more preferably ethylmagnesium bromide. The organometallic reagent can
be used from about 0.1 fo about 5 molar equivalents with respect to the compound of
formula VII, more preferably from about 1 to about § motar equivaients, most
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 mixiures
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 Vil from step 3 was slowly added to an aqueous

acid cooled to a temperature ranging from about -5 °GC 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 Hz250s, HCL, HyPOy, cliric acld,
ammonium chloride, and the like, or mixtures thereof. Preferrad acids include H;SOy4,
HCS, H3POq, and the like, or mixtures thereof, more preferably Hy804. The amount of
acid that can be used can range from about 2.5 to about 5 molar equivalents with |
respect to the compound of formula VI, 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 fo the reaction mixture. The co-soivent is preferably an
alcohol. Non-limiting examples of suitable co-solvents include methanol, ethancl,



I XXXI - 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 be used generally in at |east about 0.01
nol ar equi valent with respect to the conpound of formula ill
preferably fromabout 0.5 to about 1.5 nolar equivalents, nore
preferably fromabout 0.9 to about 1.1 nolar equival ents.

Non-limting exanpl es of suitable solvents include aronmatic solvents
such as benzene, toluene, and the I|k€"malogenated sol vents such as
di chl oronet hane, nethyl ene chloride, chlorobenzene, and the |ike,

al cohol solvents such as nethanol, ethanol, propanol, isopropanol,
n- pr opanolproanocd isdpropandl ttiwanql,l@c-butanol,t;Er&@ddmne!ubbpiasol octanol, and

tonitri .. THE dt
ot ol met 0 e o midfies et Bt o AarS i A DrnBRagy: opropengl o
sol vent s mcénad%eb%w pen@iried TxantiCor Sihalrbs (Bst fitfe pRiferibltdéces
thereof, nore preferably THFE. The solution is heat ed at reflux for

about 2 héufap T!emmvrmltmé sfised fordhd heursampnitany sitsgra disselvpded hage is

t
the comporiel 2ydtd TG to cehR 158 g of the sclkBuS Bridke AR A 71 1O
reagent amdimgound bfiforrgula 1Xb|Tehespii pf tiiei ayyepea peatesisipnefierabdy adjusted to
h t hyl MS chl de, . TVMBOTF t li ke, wherein th
T~ ohi of teets el Gof b eraBly ARtPr 10 Hhobh o eneIRoR 1y "°
base. Pr efT 8 (;ﬁlblaﬂmtwgmgﬂma i BLdrisies bﬁs@ﬁbtemésée&héﬁm% addéd
i Vi

chl ori de wherein the T chlorlde or TMSOTF is used in
conbi nat i diFlyde an ammaniym Adiexidenmetal hydroxides Metaloxides mejal sarpatayent

s hexaﬁetrﬁéébm.éérbmgeand\m [fkb”bltHn&ﬂ:r@é‘ﬁ@é&swﬁéreﬂ‘{htearﬁ%ﬁl égeﬂa%ted

i ncl ude anmmoni um sul ., amohium nitrate, ammoni um C
H2804, HCIfrom-BE(gtoup:cmmalstmmfdithtmsgadmm mtamsmpmbaiiwhumsm Beypiliom,

and tno 1 e el Phce b B h oA dos B bt e,

aﬁ: ds 3 uc Qtraémﬂﬂﬁnmbalmspﬁdvhﬁt\m mnﬁﬂmnnfefl_eﬁtrﬂan@geﬁmrNMmttmg

chl oride, nore anmoni um_s a e acjd can

onor ol |y SRAMBICN B S0tAtD DasCR B0 e Baes Jitedsin 1o bcs BoyBela gt (318
compound @} NOK&hE NG, anﬁrﬁéfé‘i‘éﬁ?iwwa?bféast azg%%ol@eé 'i‘i‘i&tﬁénol ethanol,

equi val ents, even nore preferab ut 0
equi val entpsopaneb amdisaprepansl,rans w&faa@bly giathpnollopr atﬁ%@@cmml@n@l (e.g.,

until the I
M tered SYEoReHBulr AR Rphd B oBobtandl Bl pidHicbn) AR EERAR ol the
For mul a Viike, Straigtudes thereof. Préferredibasexiontadamdnefal Frxadmmtia, afid mbreom
step 2 is added,t n, or | l.l.¢, reage in a suitable sol vent
and t hen m%&%‘m@ogo%W&M%‘? Formula VIII. The
tenperature of the reaction can range from about OC to about 80C,
pref er abl g4 &M about 10C to about 50 C, nore preferably from about

20 Cto a C. Non-limti n&exa nmpl es of suitable organonetallic
reagents i ncI uﬁbedompbyhd szmmu Iyfrom stepit isrdisseivedtinygl stitablesialvent de,
et hyl magnesi um be S .
pr ef er abl FP&?&‘%@T eﬁ%&f&tﬁ%oﬁ,ﬂérﬁ@gﬁj% céﬁsé éb&%?i See

pref er abl )bu@édb}'|pmwmﬁlhmbmlpmtmhydrﬁﬂﬂamrmdwmhexyetiwrreeagbdbthmm- be
used from about {;\Qo t 5 nol ar egw val ents,w tfhai)@s§s ‘ cFhe
conpound dﬂethélﬂ%ﬂ’ ymm Oxans, g MXYES thergolh aBS Rieer BuRY &n
ol ar eq“'%@leﬁgb% teﬁﬁétratweqiaﬁgﬁplfbbrﬁ él%ﬂtabegtto abé@t mytpr@remﬂwmm

equi val ent’s exanpl es of sujtable solvents for the
or ganonet abiolit0 P@dgehouti ﬂQJdEOFBMQf@FE@IY tremabout 0 et e abaul 1krit-sTa this

Ther oo . _mobfiop gaede s St WEHHAE To pRBFolS L el pBhsgRT ey

and the |ickgsh &4, fo edaniifts, ritayi ethyl, ooyl sn@baty@ptww(such as, for
axample, cyclohexyl), heterocycloalkyl (such as, for example, piperidinyl 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,



Step 4: The conmpound of forrmula VIII fromstep 3 was slowy
added to an aqueous acid cooled to a tenperature rangi ng from about
-5 Cto about 20 C, preferably fromabout 0 C to about 15C, nore
preferably fromabout 0 C to about 10C. Non-limting exanpl es of
sui tabl e acids include H2SO4, HCl, 1- 13PO4, citric acid, ammonium
chloride, and the like, or m xtures thegﬁ Preferred acids include
H2304, HCI, H3PO4, and the like, or mx res thereof, nore preferably
H2804. The armount of acid that can be used can range from about 2.5
to about 5 nol ar equal ents wth respect to tg?ué ound of formula
a@

VI, prefiel 8Tgne, paihyiserpe. otaylaming, SIRPYIRMRS. RAalldBts, even
mor e pr ef g 'ﬂb¥th?@ﬂ?% ficine ﬂé afhir%@myggg@mgﬁ« rghﬁecaﬁm vent

were then a ded e reaction m xt ent I's preferably
an al cohol2—ammpyﬂdme.| &gmmnypdme, @{ammayaluine a@d bemzymmen Rréfeckbly, R*

cec. but andf CReRplb i e fEER b BB A n KNP s fiped py the

m xtures tduelitivalof afraglnt Sutth EONaiTy PHIGAG) n@ermﬁ@eﬁwhke or mixtures
sec- but anol ntanol , hexane!, or m xtures

i sopropang but ane’
t her eof | ﬁ%@rsoti 1eR6lign SIS SHIrSd fas @bRyEa fiewsioe ugth the seAqtn 19, 6

hours or uatidistaRy # &ﬁg}g se is then added.to the
m xture to aaJ utgt Pﬁﬂ&ﬁ of trﬁe aqueﬁ?lﬁﬁg‘ge to obtain the conmpound
of formula IX The pH of t he agueous phase is preferably adjusted to

about 9t t 13, nore preferably to about 10 to about 11, and
even More rably to about 11. Non-limting exanples of suitable

bases t hat can The cofgpednd otfontalseX fn@mmt@p &fs Hisdol0ad (le200MRILAIf a suitable
hydr oxi de, oxi de, netal carrbona met al, bi carbonate, and the

li ke, or rﬁ%eu e@oreﬂ@#f@afexawms\s? uitgble sejvents igclyde bydrogarbpp seiveats
group consghghia8%IRénd, xgiéhan&m&%bﬁfaneoatcﬁmwnzeﬁ@%ﬂtﬁ@lxm&%ﬁl rs such

beryl lium magnesi um alcium strontium barium um num 1 ndlrum

thal | i um asiGa@iaathyl ethetote.gndietubather, dipppyretheriandeafibutyl etheq.atits um
et ude battugfikithott 2 BkdNe BHE Buhe 1 Edlbidty, SothydRaha ang the

My, and piiké emrabroc;urédaﬁ-nenéof aThiSisolikidnas kdder to(esgutiomeft dread to fetrhansdit

(Car 012) b RdsmRaRuefarglhe PebRUARPL B P OR akanERo Tmore preferably
cycl ooct an@im a@(ﬂ.ﬁ -0 ef &5 abot m @?@ﬁmbb{‘e@%l}ﬁiﬁn@bﬁﬁi 0 E’C LT 93

thereof. Preferred bases include a netal roxid
gmzon

pr ef er abl yCOkdipn-fmiting expmplas of acidsdnduds aionsragids ’fartanc aoids, 04, HC,
conpound pmfﬂﬁh%aw&x&ﬂcgge‘aé oy abSichag Hae e aald%r%dle4rﬁa&&.c%%kdﬁegﬁd

(such as, et’hano
i sopr opandihe likeyad mlxtum:tbateauﬁo?;‘efpeadi anids ,armwdﬁ)nﬂi acldfsat Namjighitingur an,

1, 2-dinmeth h 1.2-di th th .
T xt ur o5 CHEBISE Ot SHIOHS R I eRara e ot Eari ol s 81d Alvillronie
rangi ng f emsabQtmethake b@ftOLEId %d%th@f@é%ﬁb'%xd)rwm BWSAtbefth to
about 15 C, nore L?_r ef erably from about Cto about 10 C. To this

sol ution |P§€f§HG@d ke reppoupd pEiopmpla Xlsfowfé@tpéafeﬁt&wﬁ'ﬁ@“gﬁwsm an
consi sting. é&ph d.such as, for exanple, nethyl, ethyl, propyl and
butyl), cycC cZsuch as, for exanple, cycl ohexyl ),

het erocycl oaI k¥br (Immbcm)dersonb@i(mrﬁmb@dlmepéi«locﬁ e camgiounds of formulas

2" or el RS xh B5bteBae Sieafi Bn oRUERN s o YEEhBR Shu 5 e

Thus, exaahpufd BffdrAuia Lsdeacted vé!ﬁs Qta‘; @btaﬁxta@wompomaawf@nmmexm
et hyI am ne, -propylam ne, butyl am ne, é - am noet hyl ) pi peri di ne,

1- ( 2- ani neisingythy ﬁ?ﬁﬁdﬁﬁﬁﬁ?% an@%@@ﬁ@)@?ﬂ ippredeseribed eScheme [ o react the

2- am nopyr.j

Pr ef er abl )?oﬁ‘t@ﬁpd% %Wn% al("}ll<tH the COI% agPr@ er aHg?ﬁh"j? ﬁ@@?%ﬂp@%gﬁf
formula V(i) is reacted wdh the compound of formula Xl to obtain the compound of
formula | using the same reagents and reaction conditions described in Scheme to
react the compound of formula IV(i) with the compound of formula Q.



- 49 - The followi ng nonlimting exanples are provided in 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, both to nmaterials, nethods and
reaction conditions, my be practiced. Al such nodifications,
variations and alterations are intended to be within the spirit and

scope of the present invention. - 50 - Preparative Exanple 1:
Preparati on of Conpound Xl (a) The corg8und of formula Xl (a) was
prepared followi ng Schenme Il1: Scheme 1l CH HNNal104, " pTSA,

The following nonlimiting examples are provided in order to further illustrate the
present invention. it will be apparent to those skilled in the art that many
modifications, variations and afterations {c the present disclosure, both to materials,
methods and reaction conditions, may be practiced. All such modifications, variations
and alterations are intended to be within the spirit and scope of the present invention.



Ph 2-"-/ Ok r.) Ph MeNH2,,, THF 4/Et,..-, Et H20/EtOHTBME ' | XX -
51 - Step 1. Preparation of the conpound of Fornula VI: To a
2-1 3-necked round-bottoned flask equi pped with Dean-Stark apparatus
was added R-2-e-phenyiglycinol (124.6 g, 908 mmol) and 1000 rnl.. of
THF. To this solution was added 5-nethylfurfural 111 (100 g, 908
mmol ) (Bedouki an Research, 21 Finance Drive, Danbury, CT 06810). This
solution was heated at reflux with aze@ggopic renoval of water for 2
hours. Concentration of the solution provided imne of Formula VI. 1H
NVR (400 MHz, CDCI3) 5 (ppn) 8. 04 (s 1H) 7.44-7.25 (m 51-1), 6.68
(d, J = HivE ; , 4.42 (dd, J =

- Y § Z =8 91 (dd, J = 11.4,
4.2 Hz, 1H), STM comppued oﬁfd)mu&}ﬂa)(\mas maredmo\@m Sthéme Mz,
CDClI3) 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 conpound

of Fornmula Vll(a): Scheme Il
Pl OH
O R- ]\II/\/
O phenylglycinol o]
8 1 H - \ ’ H
. THF
n \'
Ph PR
= OH = OTMS
/\/
N| HMDS ' N/\/
0. " . O l “
O (NSO, QI
|
v Vil
p Ph Ph
OTMS OTMS =z OH
2. 5 eq EtMgBr HN/\/
in TBME Yy JJEQL, O Ay,
TBME 2.NHOH Q!
Vil(a} Vili(a) 1X
Ph

F’E'.

N Nal 04,

piSA,
B aVE - PTSA"HaN
HRO/EIOH TBME * P

_ 'ilil\
=~ O

Xl(a)



The solution of Formula VI was added to ammoni um sul phate (12 g, 91
mol ). Hexanet hyl di sal azane (73.3 g, 454 mmol ) was added over 0.5
hour. The m xture was heated at reflux for 2 hours. The m xture was
filtered and concentrated to an oil to provide TMS protected i m ne of
Formula VIl(a). 1H NVR (400 MHz, CDCI3) 8 (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)51-3 88 (br, unresol ved d,
11-1), 3.86 (d, J = 2.4 Hz, 2H), 2.32 (s, 3H, 0 (s, 9H). 13C NWR
(100.62 MHz, CDC13) 8 (ppn) 155.9, 151.7, 150.6, 141, 128.7, 127.9,

t1ﬁ7. 6, llﬁa‘tgg 110|1i'e§araiibn%fltlﬁﬁ dhmﬁ_durﬂd onthrgﬂa \Giea 3. Pgega; ?t [ 03 of
e conpound O | necked, round bottomne

fl ask ggnt ai ni %8 3Eé ggigﬂeq\( réw%dr Q@?@ Guippesl with ean-Stark appargtus
was added erR~ggr)’BHeﬁyi grgl 4 g o3 rﬂﬁ%'l}ré\dw'i Gd@ﬂnlmﬁﬁ:amtﬁ Is

bel ow 35 C. ter addi‘tion S CO d, an al’i quot was renove
quenched |snttma\®ataddad§erneﬂwlﬁunfm kb‘f(‘!a@rgnw&mnmi (GedaukianResestchd? 1

VT ey TR ERBE R BTeeERgPtaF g oBEOeE pReq B B e’ " 7
J = 3 Hz, alzeb’(}o |e5ré1‘r30\(a@dfwéte¥f<ﬁ'2 ﬂod'rE Cbh&ent&tiﬁﬁi of ¢t so]ufforﬁpr&;wdéd fmine
1H), 3.56 dd J.= unr esol ved dd,

20y, 2 11 OQ'EOTFBII"?VM rrAiM (ka0 ifz QEP)Cla)@ (9nm@ﬁ<041s—1u)54&? 251gn, 5t
W sol ut | of 97 8 AS SRR RGBT UM S, o TR 2SR Lr B el

oggr 1 hou08 @id]06@.a14. BHZZiEIMBEfQi ‘(dﬂ I\Jct;'~ . Edrtzldeﬁi),t&mmt@f sAle)eE 39 (s,
addition wa 00 i ec- but an nd_600 er was
added and eq%bﬁ@%\%% @H?rpﬁgtﬁér(%m&?ﬁﬁé '251(% &%81‘&9%%& ts
formed. Theyrg ngeﬂvpg iden ﬁgr@f@r{@gj to a separatory funnel and

t he bottom agueous’ | ayer separ ated.” To the .top organi ¢ phase was
added 250 niL of 25% anmoni um hydrOX| de until the pH of the aquebus
phase was gll ! DafIRL d and the organic
phase wasKet=f 5 on. The organic
phase was t henThe eemﬁoh of Fdsmﬂﬂa g'i ohis Iaaldecbtcamdnmmgn sfilpheatsi {12 gadd mmol).

;H 'ﬁlgrgg The ogg,?cﬁﬁﬂ%has(%(\ga% cs%ncen rat e%a an gl |!°U§ (bg\t%l%grean

7.22-1, 12v¢d§‘he@'@d aﬁeﬁlﬂckﬁz hburs 2T19é9nﬁtture%9 fi I@r&?aﬁﬂiﬂonejenﬁa?ed% an]oﬂ
He, IH). 3.72 (dd, J = 7.

1H), 3. 49ic3pz|:8nc(erf{MS+p)'Qtthed7rmr§ofﬁ¢;m Vlﬂal B%NMR (@&Mﬁz @D%) (& ]

1418, 12809857 MY TE oSy G0 @ u 48P0 10 R (30, 09

11. 1. St e 1HREDR (Y, UGﬂT BTSBH& ctmpwaemoﬁmre@omﬂa: AH), 3.86 (d JEhe4
am ne of Fornmula | X was di ssol ve ool e

To thi o seBrbR. 3066, JrdhVBHID "COMRIORE2 V. GDGR) Sabrml 15586151.7.
mol ) ol ligued by Atk Hoam aby b 5954l hO850F7 830G, {28024, 9934 mmol )

di ssol ved tér strrring 2 h at’ room
tenperature, the reaction is filtered and the |norgan|c solids rinsed

wi th 600 t ate was separated
and the o%ﬁgﬁsw

*hen with 1000 nL

of 5 % NaGl éelL%-heéked%ﬁm b@m@@ﬂéﬁ ¢m:mﬁﬁmm93rgwm’ramezm 5ahL,
was obt ai ned of internediate of Formu is dissolved in

200 nL THR.272moNvi 3 Bbwespddeshimipp o FPB’E‘H? Vii(aywhile mainggining iy 7 62

(7, 200 gt 00, B8 ldng gy abugbuddgplgn

(m 2H), QuélcKdd inth sFtudatett soldtin of amF@nium chloride, extracted with TBME, and
concentrated to an oil fo provide an Imine of Formula Vill(@). *H NMR (400 MHz,
CDCls) 5 (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 (£, J = 7.4 Hz, 3H), 0 (s, SH).




Step 6. Preparation of the conpound of Fornmula Xl (a): The solution
contai ning the conpound of formula X fromstep 5 was added to a
solution of p-toluene sulfonic acid (160 g, 840 mml) dissolved in
400 mL THF at 0 C. This solution was stirred at 25 C for 1-4 hours
and then diluted with 600 nL TBME. After stirring at 25 C for 6-14
hours, the heterogeneous reaction mxture was filtered and the solids
were washed with 800 ni 3:1 TBME/ THF add-dried in a vacuum oven at
40C for 6 his to provide the conmpound of forrmula Xl (a)' 75-80 % yvyi el d.
The conpound of fornula Xl (a) was used to prepare the conpound of
formul a | Step dePeepdrationarfithe compduidb i FdihWwiai: CDC13) 5 (ppm) 8. 09
br s, 3H), 7.68 A= 7.4 Hz, 2 7,15 = 7.6 2H), . 6.2
Ed, 3 = ;D 2 H 59 nbng}g@ gmige cﬁmp‘&%hriof %orlgélﬂa yﬁd(a) Waﬁgr%n%ag&ed_m@r%
6.5 He, 1h1rbma 19B0AL. oBHM étufaﬁcéé:d o’aH)ed 16-19°6. &aeﬁ Q@idlﬂé‘ﬁ wan&ﬂwE(étedJ
= 7.4 Hz, 3H). 13C NMR (100. 6 O c16) 5 152

137. 8, 12§0q mbigises-butaml and §©@ n@- ofzwatgr wag addect@n@thelmt@regwa@ stited

120, 1072 TR s SR A sl il THE g fgad fibn riifihpa o
Found: C séﬁar% finn6l &gl thil; boﬁomﬁaqdabeawyet semaradednloethd fofPorpmicathase
cont al ni

3, 4o o1 ns 2aed Bb gt 75 sovupnidd hyarestdsyn EuR. A BE PogiediS pideass

mol , 1. Oﬁasq)t Tﬁ@ﬁoﬁ&ﬁ%ﬁ%@sﬁbﬁﬁb Wik %até&ah@ tl"i@@}zqen?e &e%ﬁ)wééhed
et hanol (27 ni gedtrleth val mne (2

The bat chiwigg wih ﬁBB@@L ai gnbingnsolutarpetha Qrg@mpmhase Miegten trea&edr«@tﬂzqgo
through aq %k}:)' Fc% éif"d 2{5’ 8&% BRY rbal. %%ad?wg{.mé‘pﬂa%\%% gb t?é(;\‘rf%ted-rﬂaean

resul ting®o ra colum ch
conpound il td ;ﬁra)ndetdnn arkme@bmpbeas obFbrmiila HR7! H!%lWEk (3401) MB{ZGQBOB) & (ppm)

SR (A0 SN b b (0380 BB 4 o i B0 X ol ol o
(br m 0. 5'7*)3 46 Bz, ﬁﬁ) 3?81)(dd1J&21c13n4 @@Wﬂ)kﬁﬁs@ménpzﬁ?ﬁz OESBH)

J=7.0Hz, 3H), 0.90 %10
189. 14, 188.7841 6262, Zli) ﬂg’Z (tb,gl Tﬂ?Hz,i?,H)l SR (100. azm—mcmla)a(wm)

2500, 157865 157 8540 1Y AL, 10T 00 3 I Gty SR RE 4 HE 14

conpound @f 4forrmula | was prepared foll ow ng Schene |V:

Step 5. Preparation of the compound of Formula X:

The amine of Formula IX was dissolved in 500 mL EtOH and cooled to 0 °C.
To this solution was added MeNH; (40% by wt. In H20) (80 mL, 928 mmol) followed
by addition of a solution of NalO4 (200 g, 934 mmol) dissclved in 1000 mL H;O. After
stirring 2 hours at room temperaiure, the reaction is filtered and the inorganic solids
rinsed with 600 mlL. methy t-butyl ether (TBME). The filtrate was separated and the
organic phase washed with 1000 mL H0 and then with 1000 ml of § % NaCl
solution. After concentration of the organic phase an oil was obtained of intermediate
of Formula X. The oil is dissolved in 200 mL THF. "H NMR (400 MHz, CDCI3) §
(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, d = 7.4 Hz, 3H).



Schene 1V n-PrOH oa , 4, XI | / PTSA H2tek-Cr Xl (a) Step
1: Preparation of 2-1-1vdroxv-N, N-di enet hvl benzam de (1Va)

-53 .

Step 6. Preparation of the compound of Formula Xl(a):

The solution cohtaihing the compound of formula X from step 5 was added to a
solution of p-toluene sulfonic acid (160 g, 840 mmol) dissolved in 400 mL THF at 0
°C. This solution was stirred at 25 °C for 1-4 hours and then diluted with 600 mL
TBME. After stirring at 25 °C for 6-14 hours, the heterogeneous reaction mixture was
filtered and the solids were washed with 800 mL 3:1 TBME/THF and dried in a
vacuum oven at 40 °C for 6 hrs fo provide the compound of formula XI(a) 75-80 %
yield. The compound of formula Xi(a) was used to prepare the compound of formula
| as described earlier. 'H NMR (400 MHz, CDCl3) § (ppm) 8.08 (brs, 3H}, 7.68 (d, J =
7.4 Hz, 2H), 7.15 {d, J = 7.6 Hz, 2H}, 6.22 (d, J = 3.2 Hz, 1H), 5.82 (dd, = 3.1, 1 Hz,
1H), 4.05 (dd, d =8, 6.5 Hz, 1H), 2.38 (s, 3H), 2.14 (s, 3H), 1.9-1.83 (m, 2H), 0.74 ({, J
= 7.4 Hz, 3H). 3C NMR (100.62 MHz, DMSO-dg) § 152.2, 148.3, 145.6, 137.8, 128.1,
125.5, 110.2, 106.8, 47.9, 24.9, 20.8, 13.3, 8.9. Mp 117 °C. HRMS calcd for
CgH14NO (FAB+ m/z M+H) 140.1075, found 140.1072, Anal, caicd. for C1sH21NO,S:
C: 57.86; H: 6.80; N: 4.50. Found: C: 57.90; H: 6,93; N: 4.26.

Preparative Example 2: Preparation of Compound Xili{a}

. O
N’

=_ _i__O
1

EtQ
Xill{a

=
g
.

To a mixture containing 3,4-diethoyl-3-cyclobutene-1,2-dione (diethyl squarate,
253 g, 14.88 mmel, 1.05 eq), and compound Xl(a} (4.41g, 14.16 mmol, 1.0 eq) in
ethanol (27 ml) was charged triethyalmine (2 ml, 14.23 mmol, 1.0 eg). 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 Xilla), thick colorless oil, in 97.2% yield (3.625
g). "HNMR {400MHz, DMSO-ds) 8 (ppm) 9.16 (br d, 0.5H), 8.97 (br d, 0.5H), 6.17 (s,
1H), 6.01 (s, 1H), 5.02 (br m, 0.6H), 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
(DMSQ-de) 5 (ppm) 189.14, 188.94; 182.41, 182.09; 177.11, 176.62; 172.42, 171.76;



To a three neck flask was charged (50.0 g, 190.8 mmol) of
5-bronp-3-nitrosalicylic acid (Davos, 464 Hudson Terrace, Engl ewood,
NJ 07362), 200 ml of acetonftrile and 14 m (191.9 nmol) of thionyl
chloride. The resulting m xture was heated at 70C for 2 hours. The

m xture was then cooled to 5-10C and a solution of dinethylamne in
THE (2M 210mL, 2.2 eq.) was added slowy over one hour. The reaction
m xture was then warned to anbient temdErature and stirred for

anot her 3 hours. The m xture was mxed with 100 m of water and
acidified with sulfuric acid - 55 - (2N, 45nml) to a pH of 2.

Addi t i onalt52086, 162.01; 151t t5; Wr3AddeSsS6DA Y5 DL 52008 Jpod, 2409d; 95,50
sol i ds pr%g%ugr ecrgpl tated out fromthe m xture. The suspensi on” Was

cooled to HB /2266 21(MHdr ed and washed with water
(200nt). The wet crude product was recrystallized from400 m of hot
ethanol to give 44.2 g (80°/c) of the compound of fornmula 1V(a).
Mel ting p&xanpldg$1 C -183 C. 1H NMVR (400MHz, DMBO): 8 (ppm 1o 94 (s,

NUR (200 65" MBS eRBp T e fofindl sk prbbardd ol sGhamo & 157 4 ToC

110.0, 37.6, 34.3. Anal. calcd. for C91-19BrN204 (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-brono-24wdr oxv- 3- niSchgme IM di net hvi benzani de (Va)

A mxture of 25.0 g (86.5 mml ) of conpound 1V(a); 5.5 g of 5% Pd/ C
(50% water), 12.3 g (88.8 mmol ) of potassium carbonate and 200 m of
et hanol was pré&ssurized under hydroggn at 105 psi with agitation at

room t enper at for 10 hours. [The ct| on s apatyzed by
1H NMVR (400 1 S0Tppn) b9 Ezré: WZ 7(q,

1H), 6. 55fow . o veT sijon Yof cm;rrp erggpdi ate
V(i) was foun Hnot C additiwmnal 0.5 g of Pd/CQ:at arkyst was

charged and thﬁamxture vvas kept umggy hydrogen pressure g{ypl05 psi
for 5 nore hours The m xture was then filtered through a Oelrte bed
and the cake was washed with 30 ml of ethanol. Caution should be
taken to ensure m ni num exposure of the product solution to air

during the |fration. The filtrate was imediately transferred into
one-liter th eneqkfzefs fi vvlthareflux co genserq hanlc
stirrer, ok ogen Al 21 . séol P/) E ol @

sol ution g (f16.f7 myol , 35 e of

3, 4- di et hoxy- 3- cycl oBut éie- ¥, 2- di one (q_ squar abe) @@npﬁm
formula Qa)) (Lonza, | Nga) CorporateH ters, 17-17 Rqute 208,
Fair Lawn, NJ 07410) in 80 m ethanol ﬁed in one portion. The
solution was slowy warned up to 25C in If there were no
product solids precipitating fromthe reagtion m xture, a small

anount (-100 ng) of potassium carbonate added. The suspensi on was
stirred for another 5 hours at roomtenpermature. The m xture was then

slowy heated to reflux over 1 hourpTgefkgﬁeN@Aas slowy cooled to
Ja

10C over 2 hours. During the heating, a snal nount of conpound
V(i) trapped inside the product solids wa¥Xiagel eased and converted to
the product V(a). The solids were collected by filtration - 56 - and

the cake was washed with 40 nil of cool ethanol. The solids were
dried in .-' 7 ﬁr«eﬂrbnaéfﬁ@r ré Nﬁ\liarmrﬁét § éHz‘éﬁhraé /=0 (80 9% of

t he conpound VR D3Cl 8 (pp 4(t,
3H), 3.1(s, Hjoathrgep clgsk\ga@c HeeB(H OclgI st oi)wf@- @rngﬁ)-nrtro-

Vo o, 1gYIbEr {Phpg. hee %93'398%%% 5“9@%08*@%@@2?%9% 135 5,

119, 3, O8scktoriichend4 (i (161.8.mubc b syl DsiosuiihgOmaoa80)
C, 59.21; H, . 3 » 21. Faun C, 59.12: H . 29; 9.14. S
5. PreoarhiateRabr0s Top ditciis. TR iGetes ah soaled i 3x! Qi gt @ golatioh 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 mi of water and acidified with sulfuric acid



A m xture containing 10.09 (32.9 mml) of conpound V(a), 11.1 g (35.6
mmol, 1.08eq.) of conpound Xl (a) from Schene 111, 6.2 m (44.4 mol,
1.35eq.) of triethylamne and 120 m of acetonitrile was heated at 65
Cwith agitation for 4 hours. The m xture was then cooled to 50 C and
2.0 g of charcoal was added. The resulting suspension was heated at
70 C for 1 hour. The reaction m xture was cooled to 40 C and filtered
through a Celite bed. The Celite cake -g&s- washed with 30 m of
acetonitrile. The filtrate was charged back to a three neck flask and
about 12 m of IN sulfuric acid was added slowy until the pH of the
m xt ure defid e
hour and the res?: ﬁ%p‘%nm ﬁ%@'ﬁﬁgﬁﬂ%ﬁ?wﬁ&%@d@%ﬁﬁ%w hﬁ'ﬁ
sol i ds weh\éﬁli@@bltt&predu@prempltated putiremdha mixtweak 8 heestispansien waistdoolzd to

Cont am napel 9Sanin nasonerabelEhagRr iy HEEE bt TRe bR el ot

charged baels ré@’y@també@ﬁronmﬂﬂ i) @ﬁkot@tml wgi\ha 4802 d1i800t) Grers edin 6uﬁd9®f

The m xture was heated to 70 C to sol1ds. Water

ves adedEnul s ok rou W0C 4355, CHANR GovMizgPMSORA (pamb
were col | SeRRe R R B, PRt L s e A s e YR

wat er. Th cmramwz WMS(H)‘ M184.7, 1425y 88T6M 3BvE i 3dvee r1 27 Hti 0, 386, B4.3X o

ive 10.6 :
i Dwofxﬂa%c?lﬁgﬁp e oy 260, G B s Sy, S 11 Gy Foisdic, (499,
(s, 31-i), z@ooNggﬁsaH) 5,2 (dd 1H), 6.1(d,1H), 6.3 (d, - 57 - 1H),
6.6 (m 5H. 78 (0, 1, 8 7 (d 1W, 9.3 (dr 14, 10.0 (br, 1H.
13CNVR( 100 622 CD3CN) 18552 182 ?] 171?? _170 & 164 6[ 153 4,

38.7, 28.3, 13A§1:xt69e 6 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 mi 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, CDCNY): § (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 IV(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 mi of ethanol. Caution should be taken to ensure minimum exposure of the
product solution to air during the filtration. The filtrate was immediately transferred info
one-liter three neck flask fitted with a reflux condenser, mechanic stirrer, and nitrogen
inlet. The solution was cooled fo § °C and a solution of 18.8 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



Met hod B: To a three neck round bottom fl ask were charged
41.2 g (132.4 mol ) of compound Xl (a), 200 ml of water and 100 ml of
t-butyl nethylether. The olution was agitated and a 25% sodi um

hydr oxi de solution (18 m) was added slowy over 20 mn while

mai ntai ning the tenperature of the reaction m xture below 30 C. The
resulting solution was transferred into _a separation funnel and the
aqueous was extracted another two ti medbwith 100 nl of t- but yl

nmet hyl et her. The conbi ned organi c was washed with 100 m of saturated
sodi um chl ori de sol ution. The solvent was renoved under vacuum and

t he resi daad mcama@msm withh A8 mlof cosletidired.oT e dolids B&@ drieddfi a

. Th I | [t i L xed, W 40.0 128. I
gfrggﬁggumc = ;;S%ﬁg Oé%@?%%mﬁs g“léggl(wJ;) Ethec%n'gpound of ormu]a
di i sopr opygt i R0, m@%& 40@%)*1%%% %ﬁt)aé 16°6H %8§§2hﬁﬁ]§

Anot her Y’K@m of n-propanol er was
m xt ure wid,BHRIT. 2(da‘itH§d7 Gi4d 160) b b, 176), C0Er(br, $HpWp: 86+ 1O DEMR

aaueous. soAFFNFEL R 18¥2000bi 8P Foy BRI 1B b 20 ate

was dried{psp,6a1 vsaeueam omee @4 6 GKB & Avetr calddd fir, C 164 :00,08 (F04.30); £859.9%9 H,

of the conpound of formu For the process described in Enbodi nent
No. 2, thé& 3@0%8&16]506*]“1 f%rﬁ?bﬁ?aé" 9.29, N8ty | and X1 are prepared
accor d| ng to the procedures in Schenmes II1l and IV. The conpound of

formula Xl is reacted with Qto obtaln t he corrpound of forrrula Xl

usi ng theSbemB: ratio: e > ngthyl .

to react ] 0

Then the - oS = i 15 A ”' 3, . _‘» 5131

formul a X[ddmggu@mlal n the corrpound of forrrul a |l using the sane

reagents and reaction conditions described in Schenme | to react the

conmpound of forrmula IV(i) with the conpound of formula Q - 58 -

EXAMPLE 2mathe To a solution of 0.58 g (2,20 nmol) of conpound

X111( a) |n—és—n‘f&‘et hanol were added 20 ng potassi um carbonate (-0.02
g.) and a sol Amnisitre corgainingl 1060 9482.Bvemed whoempowid V(aanméq( iB)mmol,

éécsfeo?qéa@@eﬁ B hp@d gl rord EEnEFRYlL 4 2Tt sl AR 0 o

was i sol aMWamrnemldsmmnmfmewmumiea&aa mw@ehwl%ﬁiwmragﬁamri for 4yHoeirsl

(83% by 4The )Qikture was then coaled to 50 °C and 2.0 g of charcoal was added. The resulting
suspension was heated at 70 °C for 1 hour. The reaction mixture was cooled o 40 °C
and filtered through a Celite bed. The Celite cake was washed with 30 mi of
acetonitrile. The filfrate was charged back to a three neck flask and about 12 mi of 1N

sulfuric acid was added slowly until the pH of the mixiure was about 4. Water (180
mi) 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 fiftration 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 ml of acetonitrite. The mixiure was heated
to 70 °C fo dissolve all solids. Water (150 ml) was added slowly over haif 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 1, Mp: 83 °C. H NMR (400 MHz, DMSO): 8 {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,



It will be understood that various nodifications can be nade to the
enbodi nents and exanpl es di scl osed herein. Therefore, the above
description should not be construed as limting, but nerely as
exenplifications of preferred enbodi nents. Those skilled in the art

wi |l envision various nodifications within the scope and spirit of
the cl ai ns appended hereto. CLAIMS 1, A process for nmaking a conpound
of fornmula V. said process conpri sing: OOH H V (a)converting the
conmpound of forrmula Il A - 57 -

1H), 6.9 (m, 2H), 7.8 (d, 1H), 8.7 (d, 1H), 9.3 (dr,1H), 10.0 (br, 1H). *CNMR(100.62,
CDsCN): 185.2, 182.0, 171.8, 170.1, 164.8, 153.4, 153.0, 148.9, 120.2, 124.1, 122.9,
119.4, 119.0, 108.4, 107.2, 54.8, 38.7, 28.3, 13.5, 10.6.

Method B:

To a three neck round bottom flask were charged 41.2 g (132.4 mmol) of
compound Xi(a), 200 m| of water and 100 ml of t-butyi methylether. The solution was
agitated and a 25% sodium hydroxide solution (18 ml) was added slowly over 20 min
while maintaining the temperature of the reaction mixture below 30 °C. The resulting
solution was transferred into a separation funnel and the aqueous was extracted
another two times with 100 ml of t-buty! methylether. The combined organic was
washed with 100 ml of saturated sodium chioride solution. The solvent was removed’
under vacuum and the residue containing free amine X1l was dissolved in 360 m! of n-
propanol. The resulting solution was mixed with 40.0 g (128.5 mmael} of compound
V(a) and 0.4 g (3.1 mmol, 0.024 eq.) of diisopropylethylamine. The mixture was
heated at 65 °C for 12 hours. Another 120 ml of n-propanol and 400 mi of water was
charged. The mixture was then heated up to about 70 °C and slowly cooled to 10°C.
The solids were collected by filtration and washed with 80 ml of aqueous solution
containing 50% of n-propanol. The resulting wet cake was dried in a vacuum oven at
60 °C over night, to give 44.7 g (81.9%) of the compound of formula L.

For the process described in Embodiment No. 2, the compounds of formulas
IV(i), X){(a), and XII are prepared according to the procedures in Schemes Il and iV.
The compound of formuia Xl is reacted with Q fo obtain the compound of formula Xlil
using the same reagents and reaction conditions described in Scheme I to react the
compound of formula V with the compound of formula XIi. Then the compound of
formula V(i) is reacted with the compound of formula XIH to obtain the compound of
formula I using the same reagents and reaction conditions described in Scheme [ to
react the compound of formula IV(i) with the compound of formula Q.



OH Il to a compound of formula IV: A NO2 0 OH IV

wherein A, in the compounds of formulas Il and IV, is selected from
the group consisting of Br, CI and I; (b)hydrogenating the conpound
of formula IV with a suitable hydrogenation catal yst under hydrogen
pressure, to formthe internedi ate conpound of forrmula IV(i):

-58 -

EXAMPLE 2

To a solution of 0.58 g (2.20 mmol) of compound XIIi{a) in 25 ml ethanol were
added 20 mg pofassium carbonate (~0.02 eq.) and a solution of 3 mmol of active
compound of formula V(i) (1.36 eq) in 10 ml of ethanol. The resulting mixture was
heated at 60°C for about 3.5 hours. Upon completion of the reaction, compound {
was isolated via the same procedure as the method B, in similar yield (83% by assay),

it will be understood that various modifications can be made to the
embodiments and examples disclosed herein. Therefore, the above description
should not be construed as limiting, but merely as exemplifications of preferred
embodiments, Those skilled in the art will envision various modifications within the

scope and spirit of the claims appended hereto.



NH2 ; and - 60 - (c)reacting the conmpound of forrmula IV(i) with a
conmpound of formula Q wherein R represents (G -COMcyl, to
yield a conmpound of fornula V. 2, The process of Caim1 wherein
substituent Ais Br. 3. The process of59C_I aim1 wherein step (a)
conprises reacting said conpound of forrmula It with a suitable acid
chloride in a suitable solvent at a suitable tenperature, and then
reacting the resulting reaction mxture with dinmethylarnine. 4. The
process of Claim1, wherein step (b) conprises naking a m xture of
said conmpound of formula IV, a hydrogenation catalyst, and a suitable
base, and pressurizing the m xture under H2 pressure. 5. The process
of Caiml wherein step (c) conprises adding 3, 4-

di al koxy- 3-cycl obuttBYi&- 1, 2-di one to said conpound of fornula |VO
fromstep (b), adjusting the tenperature to about 0C to about 80C to
yield a conmpound of formula V. $The process of Claim1l wherein step
(c) further conprises adding a base to the conmpound of fornmula IV(i),
wherein said bade is sel edt®recess Hnmakkes 8rcoupruebrsfogtilny. efd PRESS
NaCH, Na2CO3, K2COBiomaikikif3, KHCO3, tetramethyl guani di ne, DBU,

di i sopropyl et hyl am ne and m xtures thegeofo, 7. oThe process of Claim1l
wher ei n: L j‘:_—_f
-~ oR

¥
o on H
v

{a}y converting the compound of formula il
A

HOC NO
QH

{0 a compound of formula IV
A

N
o O
v

wharein A, In the compounds of formutas ll and IV, is
selected from the group consisting of Br, Cland {;
{b) hydrogenating the compound of formuda IV with a suilable
hydrogenation catalyst under hydrogen pressure, to form the
intermediate compound of formula IV{i):

V(i) : and



(1 )said substituent Ais Br; (2)step (a) conprises reacting said

conpound of forrmula Il with a suitable acid chloride in a suitable
solvent at a suitable tenperature, and then reacting the resulting
reaction m xture with di net hyl am ne; 61 - said solvent used with

said acid chloride is selected from t“h%) group consisting of:

acetonitrile, THF, t-butftnethylether, nethyl enechloride, tol uene,’
et hyl acetate, dielthylether, and chl orof orm said acid chloride is
sel ected fromthe group consisting of: thionyl chloride and oxalyi

chloride; and said ¢ine cSHRu tion
of di met hyl ami ne vmg"'?ei Ineg%ﬁﬂg %We“ﬁ’t‘“cuf dﬂwr’@sr‘,gﬁg di rr%“fmh" ﬁgﬁnﬂn&é _
solution |Is selected fromthe group c i ng of: acetonitille,
TI-1F, tbutyl methyl ether, nethyl enechi de, toluene, ethylacetate,

di et hyl et her, and chl orof orm (3) st (b)orconpri ses nmaking a m xture
of said conpound of fornula IV, a hydrownati on catal yst, and a

sui tabl e base, and RLESSRY p?e'sQﬂs ttb’ﬁ@dé‘ _un%%g?om,_,% ure; said
IO

suitabl e base is selecte romt consisting o , NaOH,
Na2C03, KaCO3, NaHCO3, KHCO3, tet rartet hyl guani di ne, DBU,
di i sopropyl et hyRBam ne andTh§iPracers@ECipimdmaerein suhsiuenba i Bhy dr ogenat i on
catalyst is selected fromthe group consisting of. Pd/C, PVC, PdOH,
gng &anlei ni Cgeb Iand (4) T@ﬁ@c&@ﬁf{ﬂmr\hﬁ@ﬁ hrlgmpnsas reactmg said

i al koxy-3-cyc e
(V(l') fromstep (b) Q,Rﬁ,é me?L% &t'uq%aeb?a ure o SU'I%I%%%F'E?US%%OM
80C to yield a corrp Eﬁmppl@ FRy [ARE Wen feacting §1e4resu]hng reaction mbdure with

cli al koxy- 3-cycl obutimaylamiee.di one |'s 3, 441et hoxy- 3-cycl obut ene- 1, 2-
dione. The process of-Claim 7 wherein: said acid chloride In step (a)

is thionyl chlogide; (2) w gmééa&\se&hm%emmeé Qo &m@r de in

?L;ﬂpl ga?:,dll SC acetoni f fxlu bf satd co('npgun fgonm}ia }obaongﬂon cag y¥ anrciI an step
suitable base, and pressurizing the mixture under 2 pressure.

3. The process of Claim 1 whereln step (¢) comprises adding 3.4-
dialkoxy-2-cyclobutene-1 /2-dione to said compound of formula W(i) frorn step
{b), adjusting the temperature to about 0°C fo about 80°C to vyield a
compound of formula V.

8. The process of Claim 1 wherein step (c} further comprises adding a
base to the compound of formula IV(ij, wherein sald base is selected from the
group consisting ofi KOH, NaOH, NaC0s KoCOs, NaHCO; KHCO,,
tetramethylguanidine, DBU, diisopropylethylamine and mixtures thereof,

7. - The process of Claim 1 wherein:
{1}  said substituent A is Br;
(2 step (a) comprises reacting sald compound of formula 1§ with a
suitable acid chloride in a suitable solvent at a suitabls temperature,
and then reacling the resulting reaction mixture with dimethylamine;



9. The process of Claim8 wherein step (c) further conprises adding a
base to the conpound of font-riffs IV(l), wherein said base is

sel ected fromthe group consisting of: KOH NaOH Na3CO3, K2CGCS,
NaHC(O3, K1-1CQO3, tetranethyiguanidine, DBU, cillsopropylethylam ne

and m xtures thereof. 10. The process-&f- C aim9 wherein: - 62 - (1)
said dinmethiyamne in step (a) is at a concentration of at |least 1
nol ar equi val ent with respect to said conmpound of formula I1; (2)

said |-12 pressure in step (b) is fromabout 10 to about 500 psi; and
(3) said 3, 4-diethal koxy“a'g seijeitt usrdiwiih said acld cherideiés selecied Gpm the)griw at

| east 1 nol ar equi val entcondstiy srespenitilel THR, BRmGmERRINES nRthyibiREankia
I'V(1). 11.The process ofmlﬁnalemﬁ&&@wﬁwémtaﬁ@aﬁ&&fnr&%m é&}@pf' ses

addi ng a base to the co ere se is
selected fromthe gr oup cgé#ys mgpi Eyp Rﬁiis

Nal - 1 CCB, KHCCB, tetramét Fathyian)ins is d*err-*!mﬂﬁﬁ%wlow sRieene
and m xtures thereof. dimethylamme wherein the solvent used in said dimethylamine solution

Is selected from the group consisting of acetonitfie, THF, t
butyimethylether,  methylenechloride,  toluene, ethylucetate,
diethylether, and ¢hiorafomm;

(3}  step {b) comprises making a mixture of said compound of fomula IV, a
hydrogenation catalyst, and a suitable base, and pressurizing the
mixture under H; pressure; said suitable base Is sefected from the
group conslsting of: KOH, NaOH, Na;CO3, KiCO3, NaHCOs, KHCO,,
tetramethylguanidine, DBU, diisopropyiethylamine and mixtures
thereof; and sald hydrogenation catalyst is selected from the group
consisting of: Pd/C, PYC, PAOH, and raney nickel: and

{4)  step (¢) 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 yleld a compound of formula V; said 3,4-
dialkoxy-3-cyciobutene~1,2-dione  Is 3 4-diethoxy-3-cyclobutene-1,2-
dicne,

8 The precess of- Claim 7 wherein:
(1)  said acid chloride in step {a) Is thionyl chioride;
(2}  said solvent used with said acid chioride in step (a) is acetonitrile; and
(8}  said hydrogenation catalystin step (b) is PA/C

8. The process of Claim 8 wherein step {c} further comprises adding a
base to the compound of formula IV{l), wherein said base is selected from the
group consisting of KOH, NaOH, Na;COs K,CO; NaHGO; KHCOs,
tetramethyiguanidine, PBU, dlisopropylethylamine and mixtures thereof,

10 The procass of Claim 8 wherein:



11,

-62 -

(1)  said dimethiyamine in step (a) is at a conceniration of at least 1 molar
equivalent with respect to sald compound of formula I;

(2)  said My pressure in step {b} is from about 1G to about 500 psi; and

(3) said 3,4-diethalkoxy-3-cyciobutene-1, 2-dione in step (c) is at least 1
molar equivalent with respect to the compound of farmuta [/(i).

The process of Claim 10 wherein step (¢} further comprises adding
a base to the compound of formula IV{f), wherein said base is selected from
the group consisting of KOH, NaOH, N2;COs K:CDi NaHCO,, KHCO;,
tetramethylguanidine, DBU, diisopropylethylamine and mixtures thereof.,



