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Synthesis of 2-Hydroxy-N,N-dimethyl-3-[[2-[1(R)-

5-methyl-2-furanyl)propyvilaminol-3.4-dioxo-1-

cyclobuten-1-yllJaminojbenzamide

Field of the Invention
This application discloses a novel process to synthesize 2-Hydroxy-N,N-
dimethyl-3-[[2-[[1(R)-(5-methyl-2-furanyl)propyl]amino]-3,4-dioxo-1-cyclobuten-1-

yllJamino]benzamide.

Background of the Invention
2-Hydroxy-N,N-dimethyl-3-[[2-[[1(R)-(5-methyl-2-furanyl)propyl]amino]-3,4-

dioxo-1-cyclobuten-1-yllaminolbenzamide (compound of formula I):

IS disclosed in U.S. Application Publication Nos. 2004/0097547 and 2004/0106794 .
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 interleukin-8 (IL-8), neutrophil-activating protein-1 (NAP-1), neutrophil-
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activating protein-2 (NAP-2), GROa, GROB, 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 neutrophil 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 to the CXC-chemokine

receptor novel 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 1.

using the compounds of formulas Il, Q, and Xl or XII:

A
0O O
HOQC N02 | ﬁ
OH RO OR
| | Q | and
/ /

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

oreferred); and R represents (C1-C1p)alkyl.
This invention is also directed to a process for making a compound of formula

V.
® 0
l: =g
-~ N OR
O OH I-li

5 V

using compounds of the formulas Il and Q:

A
0 O
HO,C NO, j:_—/(
OH RO OR
| , Q

10

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

preferred); and R represents (C1-C1p)alkyl.

This invention is also directed at making a compound of formula Xl or XII:
e v
__O ~__O
Acid *HoN H,N
cid *Ha /\E}/ /\E)/
Xl or Xii

15

using a compound of formuia l:
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This invention is also directed to a process for making a compound of formula

Y
A
N
- NO,
O OH

IV
using a compound of formula li:

A

HO,C NO,
OH

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

|
N
- NH>
O OH

V(i)

A
HO,C” i “NO,
OH

IV(i):

from a compound of formula Il
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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 io a process for making a compound of formula

X

XII

using compounds of the formulas Q and XI, or Q and XIL:

e pd
O O < =
' O ' O
id « H-oN HoN
ﬁ Acid *Ho /\E)/ 2 /\Ef
RO OR
Q and Xl or Xil

This invention is also directed to the intermediate compound

Ph
- OH

N/\/
o |
H
ﬂ/k
made during a process of this invention.

This invention is also directed to the intermediate compound

Ph
= OTMS

N/\/
]
Y
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made during a process of this invention.

This invention is also directed to the intermediate compound

Ph
= OTMS
O ‘!//Et
\ |
5 .

made during a process of this invention.

This invention is also directed to the intermediate compound

L o
HN/\/
\O | K22
10

made during a process of this invention.

This invention is also directed to the intermediate compound

Ph
J
N
O ‘Jl/Et
\ |

made during a process of this invention.

This invention is also directed to the intermediate compound

4

O

PTSA - HzNW

PCT/US2004/011882
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made during a process of this invention.

This invention is also directed to the intermediate compound

Br

NO,

made durihg a process of this invention.

This invention is also directed to the intermediate compound

NH,

10
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

15 IV(i), the compound of formula Xl is more easily purified because no column
chromatography is involved, and the salt formation of compound Xl improved chiral

purity of the amine.

Description of the Invention
20 As used herein, the following terms, unless otherwise indicated, have the

following meanings:
‘qQ” = grams.
“HPLC” = High Performance Liquid Chromatography.
“DBU” = 1,8-diazabicyclo[5.4.0]Jundec-7-ene:
25 “DMAP” = 4-dimethylaminopyridine.
“DME” = dimethylether.
“DMF” = N,N-dimethylformamide.
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“DMSQO” = dimethylsulfonic acid.

‘MHZz" = Megaheriz.

“‘mL” = milliliters.

“‘Mp” = melting point.

*NMR” = nuclear magnetic resonance spectroscopy.

“THF” = tetrahydrofuran.

"TMS” = trimethylsilyl.

“TMSOTF” = trimethylsilyl-O-triflate.

“TBME” = T-butylmethyl 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
alkyl groups contain about 1 to about 12 carbon atoms in the chain. More preferred
alkyl groups contain about 1 to about 6 carbon atoms in the chain. Branched means
that one or more lower alkyl groups such as methyl, ethyl or propyl, are attached 1o a
linear alkyl chain. "Lower alkyl" means a group having about 1 to about 6 carbon
atoms in the chain, which may be straight or branched. The term "substituted alkyl"
means that the alkyl group is substituted by one or more substituents each
independently selected from the group consisting of: halo, alkyl, aryl, cycloalkyl,
cyano, hydroxy, alkoxy, alkylthio, amino, -NH(alkyl), -NH(cycloalkyl), -N(alkyl)2,
carboxy and—-C(O)O-alkyl. Non-limiting examples of suitable alkyl groups include
methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl, heptyl, nonyl, decyi,
fluoromethyl, trifluoromethyl and cyclopropylmethyl.

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

of: halo, alkyl, aryl, cycloalkyl, cyano, and alkoxy. Non-limiting examples of suitable
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alkenyl groups include ethenyl, propenyl, n-butenyl, 3-methylbut-2-enyl, n-pentenyt,
octenyl and decenvyl.

"Alkynyl" means an aliphatic hydrocarbon group coniaining at least one
carbon-carbon triple bond, which may be straight or branched, and comprising about
2 to about 15 carbon atoms in the chain. Preferred alkynyl groups have about 2 to
about 12 carbon atoms in the chain, and more preferably about 2 to about 4 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 alkynyl 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, propynyl, 2-butynyil,
3-methylbutynyl, n-pentynyl, and decynyl. The term "substituted alkynyl" means that
the alkynyl group is substituted by one or more 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 naphthyl.

"Heteroaryl" means an aromatic monocyclic 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 "ring system substituents" which may be the same or different, and are as
defined herein. The prefix aza, oxa or thia before the heteroaryl root name means
that at least a nitrogen, oxygen or sulfur atom respectively, is present as a ring atom.
A nitrogen atom of a heteroaryl can be optionally oxidized to the corresponding N-
oxide. Non-limiting examples of suitable heteroaryls include pyridyl, pyrazinyl, furanvi,
thienyl, pyrimidinyl, isoxazolyl, isothiazolyl, oxazolyl, thiazolyl, pyrazolyl, furazanyl,
pyrrolyl, pyrazolyl, triazolyl, 1,2,4-thiadiazolyl, pyrazinyl, pyridazinyl, quinoxalinyl,
phthalazinyl, imidazo[1,2-a]pyridinyl, imidazo[2,1-b]thiazolyl, benzofurazanyl, indolyl,

azaindolyl, benzimidazolyl, benzothienyl, quinolinyl, imidazolyl, thienopyridyi,
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quinazolinyl, thienopyrimidyl, pyrrolopyridyl, imidazopyridyl, isoquinolinyl,
benzoazaindolyl, 1,2,4-triazinyl, benzothiazolyl and the like.

"Aralkyl" means an aryl-alkyl- group in which the aryl and alkyl are as
nreviously described. Preferred aralkyls comprise a lower alkyl group. Non-limiting
examples of suitable aralkyl groups include benzyl, 2-phenethyl and
naphthalenylmethyl. The bond to the parent moiety is through the alkyl.

"Alkylaryl" means an alkyl-aryl- group in which the alkyl ana aryl are as
previously described. Preferred alkylaryls comprise a lower alkyl group. Non-limiting
examples of suitable alkylaryl groups include o-tolyl, p-tolyl and xylyl. The bond to the
parent moiety is through the aryl.

"Cycloalky!" means a non-aromatic mono- or multicyclic ring system
comprising about 3 to about 10 carbon atoms, preferably about 5 to about 10 carbon
atoms. Preferred cycloalkyl rings contain about 5 to about 7 ring atoms. The
cycloalkyl 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 monocyclic cycloalkyls include cyclopropyl, cyclopentyl,
cyclohexyl, cycloheptyl and the like. Non-limiting examples of suitable multicyclic
cycloalkyls include 1-decalin, norbornyl, adamantyl and the like.

"Halo" means fluoro, chloro, bromo, or iodo groups. Preferred are fluoro,
chloro or bromo, and more preferred are fluoro and chloro.

“Halogen” means fluorine, chlorine, bromine, or iodine. Preferred are
fluorine, chlorine or bromine, and more preferred are fluorine and chiorine.

"Ring system substituent" means a substituent attached to an aromatic or
non-aromatic ring system, which, for example, replaces an available hydrogen on the
ring system. Ring system substituents are each independently selected from the
group consisting of: aryl, heteroaryl, aralkyl, alkylaryl, aralkenyl, heteroaralkyl,
alkylheteroaryl, heteroaralkenyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy, acyi,
aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyi, aryloxycarbonyl, aralkoxycarbonyt,
alkylsulfonyl, arylsulfonyl, heteroarylsulfonyl, alkylsulfinyl, arylsulfinyl,
heteroarylsulfinyl, alkyithio, arylthio, heteroarylthio, aralkylthio, heteroaralkylthio,
cycloalkyl, cycloalkenyl, heterocyclyl, heterocyclenyl, Y1Y2N-, Y1Y2N-alkyl-,
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Y1Y2NC(0)- and Y1Y2NSO,-, wherein Y¢ and Y> are each independently selected from
the group consisting of hydrogen, alkyl, aryl, and aralkyl.

"Cycloalkenyl" means a non-aromatic mono or multicyclic ring system
comprising about 3 to about 10 carbon atoms, pfeferably about 5 to about 10 carbon
atoms, which contains at least one carbon-carbon double bond. Preferred
cycloalkenyl rings contain about 5 to about 7 ring atoms. The cycloalkenyl can be
optionally substituted with one or more "ring system substituents™ which may be the
same or different, and are as defined above. Non-limiting examples of suitable
monocyclid cycloalkenyls include cyclopentenyl, cyclohexenyl, cycloheptenyl, and the
like. Non-limiting example of a suitable multicyclic cycloalkenyl is norbornylenyl.

"Heterocyclenyl" means a non-aromatic monocyclic or multicyclic ring
system comprising about 3 to about 10 ring atoms, preferably about 5 to about 10 ring
atoms, in which one or more of the atoms in the ring system is an element other than
carbon, for example nitrogen, oxygen or sulfur atom, alone or in combination, and
which contains at least one carbon-carbon double bond or carbon-nitrogen double
bond. There are no adjacent oxygen and/or sulfur atoms present in the ring system.
Preferred heterocyclenyl rings contain about 5 to about 6 ring atoms. The prefix aza,
oxa or thia before the heterocyclenyl root name means that at least a nitrogen,
oxygen or sulfur atom respectively is present as a ring atom. The heterocyclenyl can
be optionally substituted by one or more ring system substituents, wherein "ring
system substituent" is as defined above. The nitrogen or sulfur atom of the
heterocyclenyl can be optionally oxidized to the corresponding N-oxide, S-oxide or
S.S-dioxide. Non-limiting examples of suitable monocyclic azaheterocyclenyl groups
include 1,2,3,4- tetrahydropyridine, 1,2-dihydropyridyl, 1,4-dihydropyridyl,
1,2,3,6-tetrahydropyridine, 1,4,5,6-tetrahydropyrimidine, 2-pyrrolinyl, 3-pyrrolinyl,
2.imidazolinyl, 2-pyrazolinyl, and the like. Non-limiting examples of suitable
oxaheterocyclenyl groups include 3,4-dihydro-2H-pyran, dihydrofuranyl,
fluorodihydrofuranyl, and the like. Non-limiting example of a suitable multicyclic
oxaheteracyclenyl group is 7-oxabicyclo[2.2.1]heptenyl. Non-limiting examples of
suitable monocyclic thiaheterocyclenyl rings include dinydrothiophenyl,

dihydrothiopyranyl, and the like.
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"Heterocyclyl" means a non-aromatic saturated monocyclic or multicyclic
ring system comprising about 3 fo about 10 ring atoms, preferably about 5 to about 10
ring atoms, in which one or more of the atoms In the ring system is an element other
than carbon, for example nitrogen, oxygen or sulfur, alone or in combination. There
are no adjacent oxygen and/or sulfur atoms present in the ring system. Preferred
heterocyclyls contain about 5 to about 6 ring atoms. The prefix aza, oxa or thia before
the heterocyclyl root name means that at least a nitrogen, oxygen or sulfur atom
respectively is present as a ring atom. The heterocyclyl can be optionally substituted
by one or more "ring system substituents” which may be the same or different, and
are as defined herein. The nitrogen or sulfur atom of the heterocyclyl can be optionally
oxidized to the corresponding N-oxide, S-oxide or S,S-dioxide. Non-limiting examples
of suitable monocyclic heterocyclyl rings include piperidyl, pyrrolidinyl, piperazinyl,
morpholinyl, thiomorpholinyl, thiazolidinyl, 1,3-dioxolanyl, 1,4-dioxanyil,
tetrahydrofuranyl, tetrahydrothiophenyl, tetrahydrothiopyranyl, and the like.

"Aralkenyl" means an aryl-alkenyl- group in which the aryl and alkenyl are
as previously described. Preferred aralkenyls contain a lower alkenyl group.
Non-limiting examples of suitable aralkenyl groups include 2-phenethenyl and
2-naphthylethenyl. The bond to the parent moiety is through the alkenyil.

"Heteroaralkyl" means a heteroaryl-alkyl- group in which the heteroaryl and
alkyl are as previously described. Preferred heteroaralkyls contain a lower alkyl
group. Non-limiting examples of suitable aralkyl groups include pyridylmethyl,
2-(furan-3-yhethyl and quinolin-3-yimethyl. The bond to the parent moiety is through
the alkyl.

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

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

suitable hydroxyalkyl groups include hydroxymethyl and 2-hydroxyethyl.
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"Acyl" means an H-C(O)-, alkyl-C(O)-, alkenyl-C(O)-, alkynyl-C(O)-,
cycloalkyl-C(O)-, cycloalkenyl-C(O)-, or cycloalkynyi-C(O)- group in which the various
groups are as previously described. The bond fo the parent moiety is through the
carbonyl. Preferred acyls contain a lower alkyl. Non-limiting examples of suitable
acyl groups include formyl, acetyl, propanoyl, 2-methylpropanoyl, butanoyl and
cyclohexanoyl.

"Aroyl" means an aryl-C(O)- group in which the aryl group is as previously
described. The bond to the parent moiety is through the carbonyl. Non-limiting
examples of suitable groups include benzoyl and 1- and 2-naphthoyl.

"Alkoxy" means an alkyl-O- group in which the alkyl group is as previously
described. Non-limiting examples of suitable alkoxy groups include methoxy, ethoxy,
n-propoxy, isopropoxy, n-butoxy and heptoxy. The bond to the parent moiety is
through the ether oxygen.

"Aryloxy" means an aryl-O- group in which the aryl group is as previously
described. Non-limiting examples of suitable aryloxy groups include phenoxy and
naphthoxy. The bond to the parent moiety is through the ether oxygen.

"Aralkyloxy" means an aralkyi-O- group in which the aralkyl group Is as
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 -NH, or -NH3" group in which one or more of the
hydrogen atoms on the nitrogen are replaced by an alkyl group as defined above.

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

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

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

naphthyithio. The bond to the parent moiety is through the sulfur.
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"Aralkylthio" means an aralkyl-S- group in which the aralkyl group is as
praviously described. Non-limiting example of a suitable aralkylthio group is
benzylthio. The bond to the parent moiety is through the sulfur.

"Alkoxycarbonyl" means an alkyl-O-CO- group. Non-limiting examples of
suitable alkoxycarbonyl groups include methoxycarbonyl and ethoxycarbonyi. The
bond to the parent moiety is through the carbonyl.

"Aryloxycarbonyl" means an aryl-O-C(O)- group. Non-limiting examples of
suitable aryloxycarbonyl groups include phenoxycarbonyl and naphthoxycarbonyl.

The bond to the parent moiety is through the carbonyl.

"Aralkoxycarbonyl" means an aralkyl-O-C(O)- group. Non-limiting example
of a suitable aralkoxycarbonyl group is benzyloxycarbonyl. The bond to the parent
moiety is through the carbonyl.

"Alkylsulfonyl" means an alkyl-S(O,)- group. Preferred groups are those in
which the alkyl group is lower alkyl. The bond to the parent moiety is through the
sulfonyil.

"Alkylsulfinyl" means an alkyl-S(O)- group. 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(O2)- group. The bond to the parent moiety Is
through the sulfonyi.

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

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

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

comprising the specified ingredients in the specified amounts, as well as any product
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which results, directly or indirectly, from combination of the specified 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
ionic 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

include eth‘anolates, methanolates, and the like. "Hydrate" is a solvate wherein the

solvent molecule is H,0.

The embodiments described below are numbered 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 to 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 I:

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

to a compound of formula IV:
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NO,
O OH

IV

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

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

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

NH,
O OH

V(i)

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

oj jo
RO OR
Q
wherein R represents (C1-Cqp)alkyl, to yield a compound of formula V:
O O
W=
o N OR
O OH 111
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(d)  converting the compound of formula Il

O
O
H
\ |
[l
to a compound of formula VI.
° i OH
A~
N
0 |
H
\ |
VI .
5
(e) adding a protecting group to the compound of formula VI to yield a
compound of formula VII:
:Pi'l' 0G
N/\/
B |
H
\ |
Vii
10

wherein G represents a protecting group;

() reacting the compound of formula Vil with a suitable organometaliic

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

"L OG
O ':,/Et
\ |

s VIl
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() removing the protecting group (G) from the compound of formula VIl to

vield a compound of formula IX:

i OH
O ‘Jflet
\ |
X ;
5 (h)  converting the compound of formula IX into an imine intermediate
compound of formula X:
Ph
/
N
O ‘///Et
\ |
X

(1) converting the imine intermediate compound of formula X into the salt of

10 formula Xl:

e
_ _O
4 o HoN
Acid 2/1)/

Xl

(j) reacting the compound of formula X1 with the compound of formula V to

vield the compound of formula I; or

15
(k)  converting the compound of formula Xl to the free amine:

e

HZN/\EO)/
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and reacting the compound of formula XIl with the compound of formula V to yield the

compound of formula 1.
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 Xl is

not critical. Also the order of making the compound of formula V and the compound

of formula XIl is not critical.
Embodiment No. 2 of this invention is directed to a process for making the

compound of formula I:

comprising:
(@) converting the compound of formula Il
O
O
H
\ |
I
to a compound of formula VI:
i OH
A~
I
O
H
\ |
Vi
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(b)  adding a protecting group to the compound of formula VI to yield a

compound of formula VII:

Ptl__ 0OG
" /\/
o |
H
\ |
Vil

wherein G represents a protecting group;

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

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

" OG
HN/\/
O ‘///Et
\ |
Vil

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

vield a compound of formula IX:

"L OH
O "
\ , Et
IX
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(e)  converting the compound of formula IX into an imine intermediate

compound of formula X:

Ph

7
\QOJ) =
X

5 () converting the imine intermediate compound of formula X into the salt of

formula XI:

P
A~ _0O
id *«HoN
Acid 2/\E)/
Xi ,

’

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

0 o
RO: iOR
10 Q

to yield a compound of formula XIII:
O

XI

wherein R represents (C1-C1p)alkyl in formulas Q and XIil; or

15 (h)  converting the compound of formula Xl to a compound of formula XII.
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P
HoN | .
/
X
and reacting the compound of formula Xl with a compound of formula Q:
O

": g
Vi
&
&
L

to yield a compound of formula XIII:

Xl

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

(i) converting the compound of formula I
A

HO,C NO,
OH

3

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

compound of formula IV

NO,

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

NH,
O OH

V(i)

(k)  reacting the compound of formula IV(i) with the compound of formula
Xlll 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 Xlll and the compound of formula
V(i) is not critical.

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

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

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

The reagents and reaction conditions to make the compound of formula Xiii
from the compound of formula Xl 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 ana
XIl, in step (k) of Embodiment No. 1.

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

vield the compound of formula 1.
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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 Xll, and

said compound of formula Xl is reacted with the compound of formula V fo yield the

compound of formula 1.
Embodiment No. 5 is directed to the process described in Embodiment No. 2

wherein the compound of formula Xl is reacted with the compound of formula @ to

vield the compound of formula Alll.
Embodiment No. 6 is directed to the process described in Embodiment No. 2

wherein the compound of formula Xl is converted to the free amine of formula XII, and

said compound of formula Xl is reacted with the compound of formula Q to yield the

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

V:
0 O
- N OR
|
O OH H
V
using compounds of the formulas Il and Q:
A
O O
HO,C NO, ﬁ
OH RO OR
| Q

wherein A is selected from the group consisting of Br, Cl and | (with Br being
oreferred); and R represents (C4-Cqo)alkyl. The reagents and reaction conditions
used in this embodiment are the same as those used in the preparation of the

compound of formula V from compounds of formulas Il ana @ described in

Embodiment No. 1 steps (a) to (c).
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Embodiment No. 8 is directed to a process for making a compound of formula

Xl or XlI:
P {/
: O : O
i e HoN HoN
Acid °Ho /\E—)/ 2 /\E)_/
Xl or Xl

5 using a compound of formula Iii:

O
\ |
1{!
The reagents and reaction conditions used in this embodiment are the same as those
used in the preparation of the compound of formula Xl or XIl from compound of
formula Il described in Embodiment No. 1 steps (d) to (i), and, for XIlI, the conversion
10  step in step (k). |
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