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METHOD FOR PREPARING BENZENESULFONYL COMPOUNDS

BACKGROUND OF THE INVENTION

Tield of the Invention

This invention relates to a method of preparing aromatic
sulfonyl chlorides and isoxazolyl benzenesulfonamides. This method
especially relates to a method for the preparation of valdecoxib,
parecoxib, parecoxib sodium and 4-[5-methyl-3-phenylisoxazol-4-

yl]benzenesulfonyl chloride.

Description of Related Art

Substituted isoxazolyl compounds useful in treating
inflammation are described in U.S. Patent 5,633,272. Methods for
preparing substituted isoxazol-4-yl benzenesulfonamide compounds
are described in U.S. Patent 5,859,257. Methods for preparing
prodrugs of COX-2 inhibitors are described in U.S. Patent 5,932,598.
Ulmann’s Encyclopedia of Industrial chemistry, 5™ Edition Vol. A3
page 513 describes the preparation of aromatic sulfonyl chlorides
using excess chlorosulfonic acid. Ullmann’s Encyclopedia also
describes the preparation of aromatic sulfonamides from aromatic
sulfonyl chlorides.

In the chlorosulfonation reaction, secondary reactions such as
sulfone formation and poly-chlorosulfonation may be minimized with
the use of large excesses of chlorosulfonic acid, by diluting with a
solvent, or adding sulfone formation inhibiting substances as described
in U.S. Patent 5,136,043. Addition of extra chlorinating agents such as
thionyl chloride (EP 115,328) complicate the process by incorporating

additional operations and complicating waste handling while not
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addressing reactivity issues due to insolubility of the reactants. The
use of chlorinated solvents such as carbon tetrachloride, chloroform or
methylene chloride, while partially addressing some solubility
concerns, complicate the operation of the process by creating a two
phase reaction mass, generate employee eXxposure Concerns due to the
volatility and toxic nature of these solvents and further introduce these
chlorinated solvents to the waste streams. Japanese patent application
number JP06-145227 describes the reaction of high-density
polyethylene (HDPE) with sulfuryl chloride in trifluoroacetic acid in
the presence of AIBN (radical generator) to give chlorosulfonated

polyethylene which is used in rubber manufacture.

Summary of the Invention

The on-going work in the area of aromatic sulfonamide
synthesis and the utility of isoxazolylbenzenesulfonamide compounds
in treating inflammation points to the continuing need for economical,
practical and environmentally acceptable methods to prepare these
compounds.

The present invention provides a novel method of preparing aromatic
sulfonyl halide compounds generally and the corresponding
isoxazolylbenzenesulfonamide compounds, N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyllpropanamide compounds and N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl}propanamide, sodium salt compounds. Among the several
embodiments of the present invention may be noted the provision of a process
for the preparation of aromatic sulfonyl halide compounds; the provision of a
process for preparing [isoxazol-4-yl]benzenesulfonamide compounds, N-[{4-(3-
phenylisoxazol—4—yl)phenyl]sulfonyl]propanamide compounds and N-[{4-(3-
phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide, sodium salt compounds. In

one embodiment the present invention provides a method of preparing an
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[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

1

5
SO2NH;
N
\O
1
10
wherein the method comprises contacting a precursor compound selected from
the group consisting of Formula 2 and Formula 3:
CHg
N\o OH
15

(1\8]
1w

with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product; and contacting the halosulfonated product with a source
20  of ammonia to produce the [isoxazol-4-yl]benzenesulfonamide compound
having the structure of Formula 1 (valdecoxib).
In another embodiment the present invention provides a

method of preparing an N -[[4-(3-phenylisoxazol-4-
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yl)phenyl]sulfonyl]propanamide having the structure of Formula la

(parecoxib)

SO,NHC(0)CHaCHg

N\O
1a

wherein the method comprises contacting a precursor compound selected from
the group consisting of Formula 2 and Formula 3 with a halosulfonic acid in the
10 presence of trifluoroacetic acid to produce a halosulfonated product; and
contacting the halosulfonated product with a source of ammonia to produce the
lisoxazol-4-yl]benzenesulfonamide; and contacting the sulfonamide with a
propionating agent to produce the N-[[4-(3-phenylisoxazol-4-
yDphenyl]sulfonyljpropanamide compound having the structure of Formula la.
15 Tn another embodiment the present invention provides a method of
preparing an N—[[4—(3-phenylisoxazol—4—yl)phenyl]sulfonyl]propanamide

sodium salt having the structure of Formula 1b (parecoxib sodium)

SO,NG(O)CH,CH3
Na+

20
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wherein the method comprises contacting a precursor compound selected from
the group consisting of Formula 2 and Formula 3 with a halosulfonic acid in the
presence of trifluoroacetic acid to produce a halosulfonated product; and
contacting the halosulfonated product with a source of ammonia to produce the
[isoxazol-4-yl]benzenesulfonamide; and contacting the sulfonamide with a
propionating agent to produce the N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide; and contacting the propanamide with a sodium
base to produce the N-[[4-(S-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide,
sodium salt compound having the structure of Formula 1b.

In another embodiment the present invention provides a method of
preparing an N—[[4—(3-phenylisoxazo]—4—y1)phenyl]sulfonyl]sulfonamide having
the structure of Formula 1, wherein the method comprises forming a
diphenylethanone oxime derivative compound by contacting a 1,2-
diphenylethanone with a source of hydroxylamine; and contacting said oxime
compound with a strong base and an acetylating agent to form a
diphenylisoxazoline derivative compound; and contacting the
diphenylisoxazoline derivative compound with trifluoroacetic acid and a
halosulfonic acid to form a halosulfonated product; and contacting the
halosulfonated product with a source of ammonia to produce the [isoxazol-4-
yl|benzenesulfonamide compound having the structure of Formula 1.

In another embodiment the present invention provides a method of
preparing an N—[[4-(3—phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide of
Formula 1a, wherein the method comprises forming a diphenylethanone oxime
derivative compound by contacting a 1,2-diphenylethanone with a source of
hydroxylamine; and contacting said oxime derivative compound with a strong
base and an acetylating agent to form a diphenylisoxazoline derivative
compound; and contacting the diphenylisoxazoline derivative compound with
trifluoroacetic acid and a halosulfonic acid to form a halosulfonated product;
and contacting the halosulfonated product with a source of ammonia to produce
the [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1; and contacting the sulfonamide compound with a propionating agent

PCT/US02/31445
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to produce the N-[[4-(3-phenylisoxazol—4-yl)phenyl]sulfonyl]propanamide.
compound having the structure of Formula la.

In another embodiment the present invention provides a method of
preparing an N—[[4—(3—phenylisoxazol—4-yl)phenyl]sulfonyl]propanamide,

5 sodium salt compound having the structure of Formula 1b, wherein the method
comprises forming a diphenylethanone oxime derivative compound by
contacting a 1,2-diphenylethanone with a source of hydroxylamine; contacting
said oxime derivative compound with a strong base and an acetylating agent to
form a diphenylisoxazoline derivative; contacting the diphenylisoxazoline

10 derivative with trifluoroacetic acid and a halosulfonic acid to form a
halosulfonated product; contacting the halosulfonated product with a source of
ammonia to produce the [isoxazol-4-ylJbenzenesulfonamide 1; contacting the
sulfonamide with propionating agent to produce the N-[[4-(3-phenylisoxazol-4-

yl)phenyl]sulfonyljpropanamide compound having the structure of Formula la;

—
th

and contacting the propanamide compound with a sodium base to produce the
N—[[4-(3—phenylisoxazol-4—yl)pheny1]sulfonyl]propanamjde, sodium salt
compound having the structure of Formula 1b.

In another embodiment the present invention provides a method of
preparing a benzenesulfonyl halide compound having the structure of Formula

20 4

SO.X
4

25
wherein X is a halogen atom and R!, R? R® R*and R’ are independently

selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
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cycloalkyl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl; wherein alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl is each optionally substituted
with one or more moieties selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo,
haloalkylaryl, alkoxyaryl, haloalkyl, and alkoxyhaloalkyl; wherein the method
comprises contacting a substituted phenyl compound having the structure of

Formula 5:

Ry
S

with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming
a benzenesulfonyl halide compound.

Tn another embodiment the present invention provides a method of
preparing a 5-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a 4,5-diphenylisoxazole compound with a halosulfonic
acid in the presence of trifluoroacetic acid, thereby forming a 5-phenylisoxazol-

4-yl benzenesulfony! halide compound having the structure of Formula 6:

S0,C!

N
\O

(
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Further scope of the applicability of the present invention will become
apparent from the detailed description provided below. However, it should be
understood that the following detailed description and examples, while
indicating preferred embodiments of the invention, are given by way of
illustration only since various changes and modification within the spirit and
scope of the invention will become apparent to those skilled in the art from this

detailed description.

BRIEF DESCRIPTION OF THE FIGURES

Figure 1 shows a process by which 4-[5-methyl-3-phenylisoxazol-4-
yl]benzenesulfonamide having the structure of Formula 1 can be prepared.
Figure 2 shows the process by which the compounds having the structure
of Formulae 1a and 1b can be prepared from the compound having the structure
of Formula 1.
DETAILED DESCRIPTION OF THE PREFERED
EMBODIMENTS

The following detailed description is provided to aid those skilled in the
art in practicing the present invention. Even so, this detailed description should
not be construed to unduly limit the present invention as modifications and
variations in the embodiments discussed herein can be made by those of
ordinary skill in the art without departing from the spirit or scope of the present
inventive discovery.

The contents of each of the references cited herein, including the
contents of the references cited within these primary references, are herein

incorporated by reference in their entirety.

a. Definitions

PCT/US02/31445
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The following definitions are provided in order to aid the reader in
understanding the detailed description of the present invention:

"Alkyl,"” "alkenyl,” and "alkynyl" unless otherwise noted are each
straight chain or branched chain hydrocarbon groups of from one to about
twenty carbons for alkyl or two to about twenty carbons for alkenyl and alkynyl
in the present invention and therefore mean, for example, methyl, ethyl, propyl,
butyl, pentyl or hexyl and ethenyl, propenyl, butenyl, pentenyl, or hexenyl and
ethynyl, propynyl, butynyl, pentynyl, or hexynyl respectively and isomers
thereof.

“Cycloalkyl” is a mono- or multi-ringed carbocycle wherein each ring
contains three to ten carbon atoms, and wherein any 1ing can contain one or
more double or triple bonds. Examples include radicals such as cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, cycloalkenyl, and cycloheptyl.

"Aryl" means a fully unsaturated mono- or multi-ring carbocycle,
including, but not limited to, substituted or unsubstituted phenyl, naphthyl, or
anthracenyl.

"Heterocyclyl" means a saturated or unsaturated mono- or multi-ring
carbocycle wherein one or more carbon atoms can be replaced by N, S, P, or O.

This includes, for example, the following structures:

wherein Z, Zl, 72 or 73 is C, S, P, O, or N, with the proviso that one of Z, Zl,
72 or 73 is other than carbon, but is not O or S when attached to another Z atom
by a double bond or when attached to another O or S atom. Furthermore, the

optional substituents are understood to be attached to Z, Z1, 72 or 73 only when
each is C. The point of attachment to the molecule of interest can be at the

heteroatom or elsewhere within the ring.

PCT/US02/31445
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The term "alkoxy" means a radical comprising an alkyl radical that is
bonded to an oxygen atom, such as a methoxy radical. More preferred alkoxy
radicals are "lower alkoxy" radicals having one to ten carbon atoms. Examples
of such radicals include methoxy, ethoxy, propoxy, iSOpropoxy, butoxy and
tert-butoxy.

The term “alkylamino” means a radical comprising an alkyl radical that
is bonded to a nitrogen atom, such as a N-methylamino radical. More preferred
radicals are “lower alkylamino” radicals having one to ten carbon atoms.
Examples of such radicals include N-methylamino, N,N-dimethylamino, N-
ethylamino, N, N-diethylamino, N,N-dipropylamino, N-butylamino, and N-
methyl-N-ethylamino.

The term “alkylthio” means a radical comprising an alkyl radical that is
bonded to a sulfur atom, such as a methylthio radical. More preferred alkylthio
radicals are "lower alkylthio” radicals having one to ten carbon atoms.
Examples of such radicals include methylthio, ethylthio, propylthio and
butylthio.

The term “acyl” means a radical comprising an alkyl or aryl radical that

is bonded to a carboxy group such as a carboxymethyl radical. More preferred

. acyl radicals are "carboxy lower alky " radicals having one to ten carbon atoms

and carboxyphenyl radicals. Examples of such radicals include carboxymethyl,
carboxyethyl and carboxypropyl.

The term “halo” means a fluoro, chloro, bromo or iodo group.

The term “haloalkyl” means alkyl substituted with one or more halogens.
Examples of such radicals include chloromethyl, difluoromethyl,
trifluoromethyl, pentafluorcethyl, dichloromethyl and trichloromethyl.

When used in combination, for example “haloalkylaryl”, “alkoxyaryl” or
‘alkoxyhaloalkyl” the individual terms listed above have the meaning indicated
above.

As used herein, Me means methyl; Et means ethyl; Pr means propyl; i-Pr

or Prl each means isopropyl; Bu means butyl; t-Bu or But each means tert-butyl.

PCT/US02/31445
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Weak acid is an acid of such strength to produce sufficient protonated
hydroxylamine to react with a diphenylethanone compound to produce a
diphenylethanone oxime derivative compound.

Strong base is a base that upon contacting an oxime derivative
compound produces sufficient di-anion species to further react with an
acetylating agent.

Deprotonating base is a base which reacts with a hydroxylamine salt to
produce sufficient hydroxylamine to further react with a diphenylethanone
compound to produce a diphenylethanone oxime derivative compound.

Propionating agent means an agent that upon contacting a
benzenesulfonamide compound having the structure of Formula 1 produces a
sulfonyl propanamide compound. A propionating agent can include an active
ester such as a propionyl anhydride, a propionyl mixed anhydride, a propionyl
thioester, a propionyl carbonates or the like. A propionating agent also includes
a propionyl halide preferably propionyl chloride, an active amides such as N-
propionyl imidazole, N-alkyl-N -alkoxypropionamides and the like. Many more

active propionating agents are desciibed in M. Bodanszky, Principles of Peptide

Synthesis 14-61 (second revised edition, Springer Verlag 1993).

An acylating agent is an agent which upon contacting a 1,2-diphenyl
ethanone derivative oxime in the presence of a strong base produces an
isoxazolyl compound or an isoxazole compound having the structure of
Formula 2 and/or; Acylating agents can include an acetic anhydride,
preferably diacetic anhydride. An acylating agent can also include an acyl
halide, preferably acetyl chloride. An acylating agent can also include a Clto
about C6 alkyl acetate selected from the group consisting of methyl acetate,
ethyl acetate, propy! acetate and butyl acetate and more preferably ethyl acetate.

A sodium base is a base which upon contacting with the
benzenepropanamide compound having the structure of Formula la produces a
sulfonyl propanamide sodium salt compound. Sodium bases can include sodium
hydroxide, a sodium alkoxide such as sodium ethoxide or sodium methoxide. A

sodium base can also be sodium hydride or sodium carbonate.
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A protecting group is a chemical moiety which serves to protect a
chemical functionality of a molecule while the molecule is undergoing a
chemical reaction at a different locus in the molecule. Preferably, after the
chemical reaction, the protecting group can be removed to reveal the original
chemical functionality. A hydroxyl protecting group for example can protect a
hydroxyl group. A protected hydroxymethyl group comprises a hydroxymethyl
eroup in which the hydroxyl group 1s protected by a protecting group. Useful
protecting groups can vary widely in chemistry. Numerous hydroxyl protecting
eroups are described in Theodora W. Greene and Peter G.M. Wuts Protective

Groups in Organic Chemistry 86-97 (Third Edition , J ohn Wiley & Sons, 1999).

An example of a protected hydroxymethyl group is a deactivated

benzyloxymethyl group and the like.

b. Process Details

In accordance with the present invention, a process is now provided for
preparing benzenesulfonyl derivatives, in particular 4-[5-methyl-3-
phenylisoxazol-4-yllbenzenesulfonyl chloride having the structure of Formula 6,
4-[5-methyl-3-phenylisoxazol-4-yl]benzenesulfonamide (valdecoxib) having the
structure of Formula 1, N-[{4-(5-methyl-4-phenylisoxazol-4-
yDpheny!]sulfonyl]propanamide (parecoxib) having the structure of Formula la
and N-[[4—(5-methyl-4—phenylisoxazol-4-yl)phenyl]sulfonyl]propanarnide
sodium salt (parecoxib sodium) having the structure of Formula 1b. A
schematic of a method for the preparation of valdecoxib using the present
invention is provided in Figure 1. A schematic of a method for the preparation
of parecoxib and parecoxib sodium from valdecoxib using the present invention
is provided in Figure 2.

In one embodiment, the present invention provides a method of
preparing an [isoxazol-4-yl]benzenesulfonamide compound having the structure
of Formula 1 comprising contacting a precursor compound selected from the

group consisting of Formula 2 and Formula 3 with a halosulfonic acid in the

PCT/US02/31445
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presence of trifluoroacetic acid to produce a halosulfonated product and
contacting the halosulfonated product with a source of ammonia to produce the
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula
1. The halosulfonic acid useful in the various embodiments of the present
invention, for example, can be any convenient halosulfonic acid. Preferably the
halosulfonic acid is selected from the group consisting of bromosulfonic acid
and chlorosulfonic acid, and more preferably chlorosulfonic acid. The source of
ammonia useful in the various embodiments of the present invention, for
example, can be selected from the group consisting of ammonium Hydroxide
and anhydrous ammonia. More preferred the source of ammonia comprises
ammonium hydroxide. In another preferred embodiment, the source of
ammonia comprises anhydrous ammonia.

In another embodiment, the present invention provides a method of
preparing an N—[[4—(3—phenylisoxazol—4—yl)phenyl]sulfonyl]proPanamide
compound having the structure of Formula 1a comprising contacting a precursor
compound selected from the group consisting of Formula 2 and Formula 3 with
2 halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product and contacting the halosulfonated product with a source
of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide compound
having the structure of Formula 1 and contacting the [isoxazol-4-
ylJbenzenesultonamide compound with a propionating agent to produce an N-
[[4—(3-phenylisoxazol-4—yl)phenyl]sulfonyl]propanamide comp.ound having the
structure of Pormula 1a. The propionating agent useful in the various
embodiments of the present invention, for example, can be selected from the
group consisting of an anhydride of propionic acid, a propionyl halide, a
propionyl thioester, a propionyl carbonate and an N-propionyl imidazole.
Preferably the propionating agent is an anhydride of propionic acid and more
preferably propionic anhydride and still more preferably a propionyl halide and
still more preferably propionyl chloride.

In another embodiment, the present invention provides a method of

preparing an N -[[4-(3-pheny]isoxazol-4—y])phenyl]sulfonyl]propanamide,

PCT/US02/31445
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sodium salt compound having the structure of Formula 1b comprising
contacting a precursor compound selected from the group consisting of Formula
2 and Formula 3 with a halosulfonic acid in the presence of trifluoroacetic acid
to produce a halosulfonated product and contacting the halosulfonated product
with a source of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide
compound having the structure of Formula 1 and contacting the [isoxazol-4-
yl]benzenesulfonamide compound having the structure of Formula 1 with a
propionating agent to produce an N-[[4-(3-phenylisoxazol-4-
yl)phenyl]jsulfonyl]lpropanamide compound having the structure of Formula 1a
and further contacting the compound of Formula 1a with a sodium base to
produce an N-[[4—(3-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide, sodium
salt compound having the structure of Formula 1b. The sodium base useful in
the various embodiments of the present invention, for example, is selected from
the group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride
and sodium carbonate. Preferably the sodium base is sodium methoxide and
more preferably the sodium base is sodium hydroxide.

In another embodiment the present invention provides a method of
preparing an [isoxazol-4-yl]benzenesulfonamide compound having the structure
of Formula 1 comprising contacting a 1,2-diphenylethanone compound with a
source of hydroxylamine to form a diphenylethanone oxime derivative
compound, and contacting the oxime derivative compound with a strong base
and an acetylating agent to form a diphenylisoxazoline derivative and contacting
the diphenylisoxazoline derivative with trifluoroacetic acid and a halosulfonic
acid to form a halosulfonated product and contacting the halosulfonated product
with a source of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide
compound having the structure of Formula 1. The source of hydroxylamine
useful in the various embodiments of the present invention, for example, can be,
an aqueous solution comprising hydroxylamine. Preferably the source of
hydroxylamine is an aqueous solution comprising hydroxylamine and a weak
acid wherein the weak acid is a carboxylic acid and preferably an alkyl

carboxylic acid and still more preferably the alkyl carboxylic acid selected from
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the group consisting of formic acid, acetic acid and propionic acid and more
preferably is acetic acid. Most preferably the source of hydroxylamine is an
aqueous solution of hydroxylamine and acetic acid.

The source of hydroxylamine can also comprise a hydroxylamine salt
and a deprotonating base. The hydroxylamine salt is selected from the group
consisting of hydroxylamine hydrochloride, hydroxylamine sulfate and
hydroxylamine acetate. The hydroxylamine salt is preferably hydroxylamine
hydrochloride. The deprotonating base 1s selected from the group consisting of
sodium hydroxide, potassium hydroxide and sodium acetate. The deprotonating
base is preferably sodium acetate. Another more preferred source of
hydroxylamine comprises hydroxylamine hydrochloride and sodium acetate.

The strong base which is contacted with the oxime derivative compound
useful in the various embodiments of the present invention, for example, can be
preferably selected from the group consisting of a lithium dialkylamide, an aryl
lithium, an arylalkyl lithium and an alkyl lithium. The strong base can be a
lithium dialkylamide and preferably lithium diisopropylamide. More preferably
the strong base is a Cy to about Cjo alkyl lithium and more preferably selected
from the group consisting of buty! lithium, hexyl lithium, heptyl lithium, octyl
lithium and still more preferably butyl lithium or hexyl lithium.

The acetylating agent useful in the various embodiments of the present
invention, for example, can be selected from the group consisting of an alkyl
acetate, an acetic anhydride, an N-alkyl-N-alkoxyacetamide and an acetyl
halide. The acetylating agent can be an acetic anhydride and is preferably acetic
anhydride and can be an acetyl halide and preferably acetyl chloride and more
preferably a C1 to about C6 alkyl acetate selected from the group consisting of
methyl acetate, ethyl acetate, propyl acetate and butyl acetate and more
preferably ethyl acetate.

In another embodiment the present invention provides a method of
preparing an N-[[4-(3 -phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide
compound having the structure of Formula la comprising contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine to form a
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diphenylethanone oxime derivative compound; contacting the oxime derivative
compound with a strong base and an acétylating agent to form a
diphenylisoxazoline derivative; contacting the diphenylisoxazoline derivative
with trifluoroacetic acid and a halosulfonic acid to form a halosulfonated
product; contacting the halosulfonated product with a source of ammonia to
produce an [isoxazol-4-yl]benzenesulfonamide compound having the structure
of Formula 1; and contacting the [isoxazol-4-ylJbenzenesulfonamide compound
with a propionating agent to produce an N-[[4-(3-phenylisoxazol-4-
yDphenyl]sulfonyl]propanamide compound having the structure of Formula la.

In another embodiment the present invention provides a method of
preparing an N—[[4-(3-phenylisoxazol—4—yl)phenyl]sulfonyl]propanamide,
sodium salt compound having the structure of Formula 1b comprising forming
a diphenylethanone oxime derivative compound by contacting a 1,2-
diphenylethanone compound with a source of hydroxylamine and contacting the
oxime derivative compound with a strong base and an acetylating agent to form
a diphenylisoxazoline derivative and contacting the diphenylisoxazoline
derivative with trifluoroacetic acid and a halosulfonic acid to form a
halosulfonated product and contacting the halosulfonated product with a source
of ammonia to produce an [isoxazol-4-yl]benzenesulfonamide compound
having the structure of Formula 1 and contacting the [isoxazol-4-
yl]benzenesulfonamide compound with a propionating agent to produce an N-
[[4—(3-phenylisoxazol—4~yl)phenyl]sulfonyl]propanamide compound having the
structure of Formula 1a and further contacting the compound of Formula 1a
with a sodium base to produce an N-[[4-(3-phenylisoxazol-4-
yDphenyl]sulfonyl]propanamide, sodium salt compound having the structure of
Formula 1b.

In another embodiment the present invention provides a method of
preparing a benzenesulfonyl halide compound having the structure of Formula

4:

—

PCT/US02/31445
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Rs R4
S0OoX
4

wherein X is a halogen atom and R', R% R, R* and R’ are independently
selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cycloalkyl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl; wherein alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, heterocyclyl is each optionally substituted

10  with one or more moieties selected from the group consisting of alkyl, alkenyl,
alkynyl, cycloalkyl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo,
haloalkylaryl, alkoxyaryl, haloalkyl, protected hydroxymethyl,
arylalkoxymethyl, and alkoxyhaloalkyl; wherein the method comprises

contacting a substituted phenyl compound having the structure of Formula 5:

Ra

R4 Ro

fn

with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming
20  abenzenesulfonyl halide compound.
More preferred embodiment of the present invention a method wherein
R’ is heterocyclyl optionally substituted with one or more moieties selected
from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo, haloalkylaryl, alkoxyaryl,
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haloalkyl, alkoxycarbonyl, protected hydroxymethyl, arylalkoxymethyl, and
alkoxyhaloalkyl; and R! R? R*and R’ are hydrogen. Still further preferred is
the method wherein R3 is selected from the group consisting of isoxazolyl and
pyrazolyl wherein R? is optionally substituted with one or more moieties
selected from the group consisting of alkyl, alkenyl, alkynyl, cycloalkyl, aryl,
heterocyclyl, alkoxy, alkylamino, alkylthio, acyl, halo, haloalkylaryl, alkoxyaryl,
haloalkyl, alkoxycarbonyl, protected hydroxymethyl, arylalkoxymethyl, and
alkoxyhaloalkyl; and R!, Rz, R* and R are hydrogen.

In another embodiment the present invention provides a method of
preparing a 3-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a 4,5-diphenylisoxazole with a halosulfonic acid in the
presence of trifluoroacetic acid, thereby forming a 5-phenylisoxazol-4-yl

benzenesulfonyl halide compound having the structure of Formula 6:

S0,CI

| N\

o

In another embodiment the present invention provides a method of
preparing a 5-phenylisoxazol-4-yl benzenesulfonyl halide wherein the method
comprises contacting a compound selected from the group consisting of
Formula 2 and Formula 3 with a halosulfonic acid in the presence of
trifluoroacetic acid, thereby forming a 5-phenylisoxazol-4-yl benzenesulfonyl
halide compound having the structure of Formula 6.

As provided herein trifluoroacetic acid is a useful solvent for the

halosulfonation of aromatic compounds to give the corresponding aryl sulfonyl

PCT/US02/31445
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halides. The use of trifluoroacetic acid provides solubilization of many solid
substrates. The higher boiling point of trifluoroacetic acid versus methylene
chloride enables the halosulfonation reaction to be carried out at higher
temperatures and which can have the benefit of shorter reaction times. In
addition, trifluoroacetic acid can be used to pre-dissolve the solid aromatic
substrates making it easier and safer to transfer the substrate from a filtration
device to a halosulfonation reactor. The use of trifluoroacetic acid also
eliminates chlorinated hydrocarbons from air emissions and aqueous waste
streams.

The halosulfonation reaction under which compounds 2, 3, and 5 react to
form the aromatic sulfonyl chlorides of structures 4 and 6 is carried out in the
presence of trifluoroacetic acid.

The ratio of trifluoroacetic acid used and reaction time can vary as

shown in the table below.

TFA Temperature | Reaction | Completion Valdecoxib’
time time
Equivalents °C
Hours (h)
2.0 70 2 <30 min 78
2.0 40 6 33h 80
3.0 60 3 50 min 76
4.0 70 2.5 1h 87
L 4.0 40 4 4h 77

! Endpoint mol % values from in process samples quenched
with acetonitrile, water, and ammonium hydroxide mixture.

It is preferable to use sufficient trifluoroacetic acid to ensure a fluid

reaction mass. For the conversion of 2 and 3 to 6, the amount of trifluoroacetic
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acid can range from about 1.5 to about 4 weight equivalents relative to 2 and 3.
In one preferred embodiment, the weight equivalent of trifluoroacetic acid was
equal to the weight of 2 and 3.

The halosulfonation reaction can proceed over a range of temperatures
and preferably is performed within the range of —20°C to 100°C and more
preferably about 30°C to 70°C, still more preferably about 55°C to 65°C. The
chlorosulfonation reaction can proceed at atmospheric pressure or under
pressure and is preferably carried out below the boiling point of trifluoroacetic
acid under atmospheric pressure. The chlorosulfonation can proceed at higher
temperatures with enough pressure on the reactor system to prevent losses due

to volatilization.

C. Detailed Preparative Methods

The starting materials for use in the methods of preparation of the
invention are known or can be prepared by conventional methods known to a
skilled person or in an analogous manner to processes described in the art. The
following examples are intended to be illustrative of the many embodiments of

the present invention and are not meant to be limiting in scope.

Generally, the process methods of the present invention can be performed as
follows. Larger scale preparation can be performed, for example, by

proportionately increasing ingredient quantities.

Example 1.

Preparation of 4-(5-Methyl-3-phenyl-4-isoxazolyl)benzenesulfonamide
(valdecoxib, 1)

PCT/US02/314435
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' N\
0
1
Step 1: Preparation of 1.2-Diphenylethanone, oxime 7.

To a solution of deoxybenzoin (2.3 kg, 11.7 mol), acetic acid (669 mL, 11.7
mol), and ethanol 3A (8.05 L, 190 proof) at 70 °C was added 50 weight
percent hydroxylamine (800 mL, 13.3 mol) via an addition funnel. The
addition funnel was rinsed with water (460 mL) and the reaction mixture
held at 70 °C for 1 hour. The reaction was monitored for reaction
completion by HPLC. Water was charged to the reactor (2.87 L) and the
temperature reduced to 50 °C. An aliquot (250 mL) was removed from the
reactor, cooled, and allowed to crystallize. This mixture was reintroduced
into the reactor to seed the batch and initiate crystallization. Seeding is not
necessary, but, if used, helps increase the bulk density of the oxime product
thereby enhancing the handling properties of the resulting oxime. After
stirring for 1 hour, water (8.78 L) was added over 2.5 hours and the mixture
cooled to 20 °C. The mixture was pressure filtered; and the cake was
washed with 2:1 Water/ethanol 3A (10.8 L), and then water (4.5 L). The
cake was blown dry with N, overnight to afford a white solid (2.34 kg, 95%
yield, 96:4 E/Z oxime isomers). Hi gh-resolution MS (ES) m/z M +H)*
calculated: 212.1075; found 212.1085.

Step 1 (alternate procedure) Preparation of 1,2-Diphenylethanone,
oxime 7.
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To a solution of deoxybenzoin (75.0 g, 0.382 mole), sodium acetate (345 g,
0.420 mole), and ethanol 3A (267 mL, 190 proof) at 70 °C was added 35
weight percent hydroxylamine hydrochloride (72.0 mL, 0.420 mole) via a
syringe pump. The reaction mixture held at 70 °C for 1 hour and was
monitored for reaction completion by HPLC. Water was charged to the
reactor (75.0 mL) and the temperature reduced to 50 °C. An aliquot (0.5
mL) was removed from the reactor, cooled, and allowed to crystallize. This
mixture was reintroduced into the reactor to seed the batch and initiate
crystallization. Seeding is not necessary, but, if used, helps increase the bulk
density of the oxime product thereby enhancing the handling properties of
the resulting oxime. After stirring for 1 hour, water (274 mL) was added
over 1 hour and the mixture cooled to 20 °C. The mixture was filtered; and
the cake was washed with 2:1 Water/ethanol 3A (188 mL), and then water
(100 mL). The cake was dried in a vacuum oven at 50 °C for 16 h to afford
a white solid (76.39 g, 95% yield, 97:3 E/Z oxime isomers).

(=L

Step 2: Preparation of 4 .5-Dihydro-5-methyl-3, 4-diphenyl-5-
isoxazolol, 2.

To 2 500 mL jacketed reactor equipped with a mechanical stirrer,
thermocouple, and positive pressure nitrogen inlet was charged 1,2-
diphenylethanone, oxime (31.4 grams). Tetrahydrofuran (THF) (160 mL)
was added while stirring to dissolve the solid. The reaction was cooled
using a jacket temperature of ~15°C. n-Hexyllithium in hexanes (131 mL,
2.3 M) was charged to the reaction vessel while keeping the temperature
below 10 °C. After addition was complete, the mixture was stirred for

30 minutes using a jacket temperature of —15°C. Ethyl acetate (120 mL)
was added keeping the temperature below 10 °C. The reaction mixture was
then transferred via cannula to a mixture of sodium chloride (14.0 g) in
water (160 mL) that was cooled to 5 °C. The reaction vessel was rinsed
with 40 mL THF and this mixture was transferred to the quench flask. The

quench mixture was warmed to 20°C and the layers were separated. The

PCT/US02/31445
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organic layer was washed with a sodium bicarbonate (NaHCOs3, solution
(9.6 g NaHCO3/160 mL water). Toluene (120 mL) was added to the organic
layer and the mixture was distilled until a pot temperature 0f 90.2 °C was
attained. Heptane (439 mL) was added and the mixture was cooled at

0.5 °C/min to 5 °C during which time crystals formed. The mixture was
filtered through polypropylene mesh and the solid cake was washed with
100 mL of 50:50 (volume/volume) heptane:toluene. The solid was dried in
a vacuum oven with nitrogen bleed overnight at 50 °C. The product was
obtained as a white solid (19.75 g, 52% yield). High-resolution mass
spectrometry calculated for Cy6H16NO1: 254.1193 (M+H)", found 254.1181.

Step 2 (alternate procedure): Preparation of 4,5-Dihydro-5-methyl-3 4-
diphenyl-5-isoxazolol, 2.

To a 500 mL jacketed reactor equipped with a mechanical stirrer,
thermocouple, and positive pressure nitrogen inlet is charged 1,2-diphenyl-
ethanone, oxime (31.4 grams). Tetrahydrofuran (THF) (209 mL) is added
while stirring to dissolve the solid. The reaction is cooled until a batch
temperature of —~15°C is obtained. n-Hexyllithiom in hexanes (131 mL, 2.3
M) is charged to the reaction vessel while keeping the temperature below 10
°C. After addition is complete, the mixture is cooled down to a batch
temperature of —15°C. Ethyl acetate (80 mL) is added as fast as possible.
The reaction mixture is adjusted to 0 °C and then transferred to a mixture of
sodium chloride (14.0 g) in water (160 mL) that is cooled to <5 °C. This
mixture is kept below 15 °C during the quench. The reaction vessel is rinsed
with 40 mL ethyl acetate and this mixture is transferred to the quench flask.
The quench mixture is warmed to 20°C and the layers are separated. The
organic layer is washed with a sodium bicarbonate (NaHCO3) solution (9.6
g NaHCO+/160 mL water). Toluene (120 mL) is added to the organic layer

and the mixture is distilled until 67% of the pot contents are removed
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(temperature ~90-93 °C). Heptane (439 mL) is added and the mixture is
cooled at 0.5 °C/min to 5 °C during which time crystals form. The mixture
is filtered and the solid cake is washed with 100 mL of 50:50
(volume/volume) heptane:toluene. The solid is dried in a vacuum oven with
nitrogen bleed overnight at 50 °C. The product is obtained as a white solid
(typical manufacturing yield: 59%). High-resolution mass spectrometry

calculated for C16H;sNO2: 254.1193 (M+H)+, found 254.1181.

Step 3: Preparation of 4-(5-Methyl-3-phenyl-4-

isoxazolyl)benzenesulfonamide (valdecoxib, 1).

4,5-Dihydro-5-methyl-3, 4-diphenyl-5-isoxazolol (50.0 g, 0.197 mol) was
charged to a 500 mL reactor, which had been cooled to 5 °C. Trifluoroacetic
acid (38.3 mL, 0.496 mol) was charged with stirring to the reactor and the
35 °C solution was cooled to ~5 °C. Chlorosulfonic acid (232 g, 1.99 nﬁol)
was added slowly to control evolution of hydrogen chloride (HCI) and
maintain < 25 °C during the addition. The reaction solution was then heated
to 60 °C and held at 60 °C for 2.5 hours. After cooling the reaction solution
to 0 °C it was added slowly to a stirred 2 to 25 °C mixture of toluene (172
mL) and water (150 mL). The reactor was rinsed with a mixture of toluene
(18.4 mL) and water (50 mL), which was then added to the quench mixture.
The toluene layer was extracted with water (50 mL) and cooled to 0.2 °C.
Concentrated ammonium hydroxide (62 mL, 1.60 mol) was added slowly
with cooling to maintain ~ 10 to 15 °C during the addition. The mixture was
warmed slowly to 35 °C and held there for ~40 minutes. Isopropanol (240
mL) was added, and the reaction mixture was reheated to 35 °C and held at
35 °C for 90 minutes. The crystalline mixture was slowly cooled to 20 °C
and the crude product was filtered, washed with isopropanol (100 mL) and
water (100 mL). The wet cake was transferred to a 500 mL crystallizer and
dissolved in methanol (350 mL) at ~58 °C. Water (92 mL) was added to the

methanol solution and the solution was heated to ~70 °C. This solution was



10

15

30

35

WO 03/029230

25

slowly cooled to 50 °C, held for 60 minutes and then cooled to 5 °C. After
one hour at 5 °C the crystalline product was collected by filtration, the cake
washed with 75% methanol-water (100 mL) and dried under vacuum at ~70
°C. A differential scanning calorimetry (DSC) melting point of 171 to 174

deg C (determined at 10 degrees C / minute) was found.

Example 2.

Preparation of N-[[4-( 5-methyl-3-phenyl-4-isoxazolyl)phenyl] sulfonvl]-
propanamide (parecoxib, 1a).

4-(5—methyl-3—pheny1—4—isoxazolyl)benzenesulfonamide (10.0 g, 0.032 mol)
and propionic anhydride (40 mL, 0.31 mol) were charged to the 500 mL
reactor. The slurry was stirred and heated to 50 °C. Sulfuric acid (40 uL,
0.8 mmol) was added in one portion. All the solids dissolved and the
mixture warmed to 55.5 °C within a 10 minute period after the addition was
completed. The reaction mixture was then heated to 80 °C and held for
approximately 10 minutes. Heating was discontinued, and the mixture was
allowed to cool to 50 °C and held for about 60 minutes; solid started to
crystallize from the reaction mixture at about 65 °C. The mixture was
slowly cooled to O °C and was held at 0 °C for about 60 minutes. The solid
was collected by vacuum filtration. The wet cake was washed with two
45-mL portions of methyl zerz-butyl ether and pulled dry at ambient
temperature for about 15 minutes. The solid was further dried in a vacuum
oven with a nitrogen bleed at 60 °C for 18 hours to give the solid product
(8.72 g 75 % yield). DSC maximum endotherm for the high melting point
parecoxib is 168.95. DSC maximum 'endotherm for the low melting point

parecoxib is 147.44.

Example 3.

Preparation of N-[[4-(5-methyl-3 -phenyl-4-isoxazolylphenyl]sulfonyi]-
propanamide, sodium salt (parecoxib sodium, 1b).

PCT/US02/31445
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N-[[4-(5-methyl-3-phenyl-4-isoxazolyl)phenyl]sulfonyl]propanamide (10.0
g, 0.026 mol) and 160 ml of absolute ethanol were charged to a 500 mL
reactor. The slurry was heated to 45 °C and held for 30 minutes and a
solution of approximately 5 weight percent sodium hydroxide in ethanol
(22.4 g, 0.028 mol) was added to the reaction vessel at 45 °C. After
addition was completed, the solution was seeded with N-[[4-(5-methyl-3-
phenyl-4-isoxazolyl)phenyl]sulfonyl]propanamide, sodium salt, to initiate
crystallization. The temperature of the reaction mixture was raised to 50 °C
and held for 30 min. The mixture was slowly cooled to 0 °C and held for
about 60 min. The solid was collected by vacuum filtration. The wet cake
was washed twice with two 20-mL portions of absolute ethanol and was
pulled dry under house vacuum with a purge of nitrogen. The solid was
further dried in a vacuum oven with the nitrogen bleed at 120 °C overnight
to give the solid product (9.11g, 85 % yield). DSC maximum endotherm for

the form I parecoxib sodium is 274.28 °C

Example 4.

Preparation of 5-methyl-3.4-diphenyl isoxazole, 3

4,5-dihydro-5-methyl-3,4-diphenyl-5-isoxazolol (15.0 grams,
0.059 mol) was charged to a 250 mL flask. Trifluoroacetic acid
(10.5 mL) was added with stirring, and an exotherm to 44 °C was
observed. The solution was heated between 44 and 57 °C for 60
minutes, cooled to room temperature, and vacuum distilled to
remove trifluoroacetic acid. The residue was dissolved in 100 mL
of toluene and vacuum distilled. The process was repeated a
second time to provide a semi-crystalline concentrate. The
concentrate was dissolved in 250 mL of hot heptane, decanted into
a 500 mL flask, cooled to room temperature and held for 18 hours.
The crystalline cake was broken up and the crystals were collected

by filtration. The cake was dried to provide 10.19 g (73 wt %
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yield) of the desired product. DSC melting point: 95.55-96.24 °C

at 10 °C/min in an unsealed pan.

Example 5.

Preparation of 4-(5-methyl-3-phenyl-4- isoxazolyl)benzenesulfonyl chloride,
6.

4,5-dihydro-5—methyl—3,4—diphenyl—5—isoxazolol (13.0 grams, 0.0513 mol)
was charged to a 200 mL jacketed flask which was cooled with 0.2 °C jacket
fluid. Trifluoroacetic acid (9.1 mL, 0.118 mol) was charged to the solids to
provide a solution at 38.6 °C. The solution was cooled to 2.1 °C and
chlorosulfonic acid (34.7 mL, 0.522 mol) was added slowly while
maintaining the temperature below 14 °C. The solution was heated to 60
°C, held for 2.5 hours, cooled to 20 °C, and transferred to a 125 mL addition
funnel. Toluene (52 mL) and water (52 mL) were charged to the 200 mL
jacketed reactor, and cooled to 4 °C. The reaction solution was then added
slowly to the 200 mL jacketed reactor while maintaining the temperature
below 20 °C. The multi-phase mixture was warmed to 20 °C, and
transferred to a 250 mL separatory funnel. Toluene (50 mL) and water (10
mL) were added and the mixture was shaken. Settling of the mixture
resulted in two cloudy phases. The toluene phase was washed twice with 15
mL of water, transferred to a 250 mL flask with a 20 mL toluene rinse, and
vacuum distilled to 17.4 g of an oil. After initiating crystallization with a
glass rod and cooling, heptane (20 mL) was added to the crystalline mass
which was broken up to form a powder. The off white powder was
collected by filtration. Portions of 50 mL of heptane were used to aid the
transfer of solids to the filter. The cake was dried in a vacuum oven (35 °C)
to provide 13.6 g (79.4 wt %) of the sulfonyl chloride as an 85:15 mixture of
the para and meta isomers. HRMS Calculated for (M+1) C;6H;3NO;Cl:
334.0305; Found (M+1): 334.0309.



10

—_
n

20

WO 03/029230

Example 6.

Preparation of 4-(5-methyl-3-phenyl-4- isoxazolyl)benzenesulfonyl chloride,
6.

5-methyl-3, 4-diphenyl isoxazole (5.0 g, 0.0213 mol) was charged to a 100
mL jacketed reactor which was cooled with 0.2 °C jacket fluid.
Trifluoroacetic acid (3.5 mL, 0.045 mol) was charged to the solids to
provide a solution at 3 °C. Chlorosulfonic acid (13.3 mL, 0.201 mol) was
added slowly while maintaining the reaction temperature below 20 °C. The
solution was heated to 60 °C and held for 2.2 hours. The solution was then
cooled to 6 °C and transferred to a 60 mL addition funnel. Toluene (20 mL)
and water (20 mL) were charged to the 100 mL jacketed reactor and cooled
to 6 °C. The reaction solution was then added slowly to the 100 mL
jacketed reactor while maintaining the temperature below 16 °C. The multi-
phase mixture was transferred to 125 mL separatory funnel. Toluene (20
mL) and water (5 mL) were added and the mixture was shaken. Settling of
the mixture resulted in two cloudy phases. The toluene phase was washed
twice with 5 mL of water, transferred to a 125 mL flask with a 17 mL
toluene rinse, and vacuum distilled to a semi-crystalline concentrate. The
concentrate was dissolved in 100 mL of toluene and vacuum distilled to an
oil. After initiating crystallization with a glass rod, heptane (11 ml) was
added, and the mass broken up to produce an off white powder. The solids
were collected by filtration. Portions of 25 mL of heptane were used to aid
the transfer of solids to the filter. The cake was dried to provide 7.07 g (100
wt %) of the sulfonyl chloride as an 85:15 mixture of the para and meta
isomers. HRMS Calculated for (M+1) C16Hi13NO3Cl: 334.0305; Found:
(M+1): 334.0299.

Example 7.

PCT/US02/31445
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Preparation of 4-( 5-Methvl-3-phenyl-4-isoxazole)benzenesulfonic acid.

4-(5-Methyl-3-phenyl-isoxazole)benzenesulfonyl chloride (39.6 grams, 0.11
mol), water (99.5 mL, 5.5 mol) and tetrahydrofuran (558 mlL) were charged
to a 1-liter flask and heated to reflux overnight. After cooling to ambient
temperature, the solvents were removed under pressure. The residual yellow
oil was further dried under high vacuum. The resulting solid was covered
with toluene (500 mL) and heated to reflux. After about 30 minutes, the
solid melted and collected at the bottom of the flask. The mixture was
stirred at reflux temperature for 4 hours, cooled to room temperature and
stirred overnight. The solids were collected by filtration, briefly air dried
and ground to a powder. The powder was suspended in toluene (500 mL),
heated to reflux temperature and resolidified during the cool down to room
temperature. The solids were collected by filtration and dried giving 23.8

grams of product with a melting point of 174-176°C.
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CLAIMS
What is claimed is:
5 L A method of preparing an [isoxazol-4-yl]benzenesulfonamide compound
having the structure of Formula 1:
SO2NH;
N\O

10 1
comprising:
contacting a precursor compound selected from the group consisting of Formula
2 and Formula 3:

15

1S
|9

-

20  with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product;
and contacting the halosulfonated product with a source of ammonia to produce
the [isoxazol-4-yl]benzenesulfonamide compound having the structure of

Formula 1.
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2. The method of claim 1 wherein the halosulfonic acid is selected from the

group consisting of bromosulfonic acid and chlorosulfonic acid.

3. The method of claim 1 wherein the halosulfonic acid is chlorosulfonic

4. The method of claim 1 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

5. The method of claim 1 wherein the source of ammonia is ammonium

hydroxide.

6. The method of claim 1 wherein the source of ammonia is anhydrous

ammonia.

7. A method of preparing an N-[[4-(3-phenylisoxazol-4-

yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la:

SOoNHC(O)CH2CHg

| A\

N
\O

comprising:
contacting a precursor compound selected from the group consisting of Formula

2 and Formula 3:

PCT/US02/31445
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3]
|

with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product; :

contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula 1

10

—_
n

SOoNH2

=

and contacting the [isoxazol-4-yl]benzenesulfonamide compound with a
20  propionating agent to produce an N-[[4-(3 -phenylisoxazol-4-

yl)phenyl]sulfonyl]propanamide compound having the structure of Formula 1a.
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S, The method of claim 7 wherein the halosulfonic acid is selected from the
group consisting of bromosulfonic acid and chlorosulfonic acid.
9. The method of claim 7 wherein the halosulfonic acid is chlorosulfonic

10. The method of claim 7 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

1. The method of claim 7 wherein the source of ammonia iS ammonium

hydroxide.

12. The method of claim 7 wherein the source of ammonia is anhydrous

ammonia.

3. The method of claim 7 wherein the propionating agent selected from the
group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

14. The method of claim 13 wherein the propionating agent is a propionyl

halide.

15. The method of claim 14 wherein the propionating agent is a propionyl

chloride.

16. The method of claim 13 wherein the propionating agent is an anhydride

of propionic acid.

17.  The method of claim 13 wherein the anhydride of propionic acid is

propionic anhydride.
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18. A method of preparing an N-[[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide, sodium salt compound having the structure of

Formula 1b:

SO,NC(O)CH,CHz
Na+

comprising:
contacting a precursor compound selected from the group consisting of Formula

10 2 and Formula 3:

1]
9]

15
with a halosulfonic acid in the presence of trifluoroacetic acid to produce a
halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an

[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula
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SO,NHp

| N
N\O

1

and contacting the [isoxazol-4-yl]benzenesulfonamide compound having the
structure of Formula 1 with a propionating agent to produce an N-[[4-(3-
phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide compound having the

structure of Formula la:

and further contacting the compound of Formula 1a with a sodium base to
produce an N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonyl]propanamide, sodium

salt compound having the structure of Formula 1b.

19. The method of claim 18 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

20. The method of claim 18 wherein the halosulfonic acid is chlorosulfonic

acid.
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21. The method of claim 18 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

22. The method of claim 18 wherein the source of ammonia is ammonium

hydroxide.

23, The method of claim 18 wherein the source of ammonia is anhydrous

ammonia.

24, The method of claim 18 wherein the propionating agent is selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

25 The method of claim 24 wherein the propionating agent is a propionyl
halide.

26. The method of claim 25 wherein the propionating agent is a propionyl

chlonde.

27. The method of claim 24 wherein the propionating agent is an anhydride

of propionic acid.

28. The method of claim 24 wherein the anhydride of propionic acid is
propionic anhydnde.

29. The method of claim 18 wherein the sodium base is selected from the
group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride and
sodium carbonate.

30.  The method of claim 29 wherein the sodium base is sodium hydroxide.

PCT/US02/31445
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31. A method of preparing an [isoxazol-4-ylJbenzenesulfonamide compound

having the structure of Formula 1:

SOaNHz

N
\O

[t

comprising:

forming a diphenylethanone oxime derivative compound by contacting a 1,2-
diphenylethanone compound with a source of hydroxylamine;

contacting the oxime derivative compound with a strong base and an acetylating
agent to form a diphenylisoxazoline derivative;

contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a
halosulfonic acid to form a halosulfonated product;

and contacting the halosulfonated product with a source of ammonia to produce
an [isoxazol-4-yl}benzenesulfonamide compound having the structure of
Formula 1.
32.  The method of claim 31 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine.

33. The method of claim 31 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine and a weak acid.

34.  The method of claim 33 wherein the weak acid is a carboxylic acid.

PCT/US02/31445
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35. The method of claim 33 wherein the carboxylic acid is an alkyl
carboxylic acid.
36. The method of claim 33 wherein the alkyl carboxylic acid selected from
the group consisting of formic acid, acetic acid and propionic acid.
37. The method of claim 33 wherein the alkyl carboxylic acid is acetic acid.
38.  The method of claim 31 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine and a conjugate base of a weak

acid.

39.  The method of claim 38 wherein the conjugate base of a weak acid is

sodium acetate.

40. The method of claim 31 wherein the source of hydroxylamine comprises
a hydroxylamine salt and a deprotonating base.

41. The method of claim 40 wherein the hydroxylamine salt is selected from
a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate and

hydroxylamine acetate.

42. The method of claim 41 wherein the hydroxylamine salt is

hydroxylamine hydrochloride.

43, The method of claim 40 wherein the deprotonating base is selected from
the group consisting of sodium hydroxide, potassium hydroxide, and sodium

acetate.

44, The method of claim 40 wherein the deprotonating base is sodium

acetate.
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45.  The method of claim 40 wherein the source of hydroxylamine comprises

hydroxylamine and acetic acid.
46.  The method of claim 31 wherein the strong base is selected from the
group consisting of a lithium dialkylamide, an aryl lithium, an arylalkyl lithtum

and an alkyl lithium.

47. The method of claim 31 wherein the strong base is a lithium

dialkylamide.

48. The method of claim 47 wherein the strong base is lithium

diisopropylamide.

49. The method of 46 wherein the strong base is a C; to about Cyp alkyl

lithivm.

50.  The method of claim 31 wherein the strong base is butyl lithium.

51. The method of claim 31 wherein the strong base is hexyl lithium.
52.  The method of claim 31 wherein the strong base is heptyl lithium.
53.  The method of claim 31 wherein the strong base is octyl lithium.

54.  The method of claim 31 wherein the acetylating'agent is selected from
the group consisting of an alkyl acetate, an acetic anhydride, an N-alkyl-N-

alkoxyacetamide and an acetyl halide.

55. The method of claim 54 wherein the acetylating agent is a C1 to about

C6 alkyl acetate.

PCT/US02/31445
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56. The method of claim 31 wherein the acetylating agent is selected from
the group consisting of methyl acetate, ethyl acetate, propyl acetate and butyl
acetate.

57. The method of claim 56 wherein the alky! acetate is ethyl acetate.

38. The method of claim 31 wherein the acetylating agent is an acetyl halide.

59. The method of claim 58 wherein the acetyl halide is acetyl chloride.

60. The method of claim 31 wherein the acetylating agent is acetic
anhydride.
61. The method of claim 31 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

62. The method of claim 31 wherein the halosulfonic acid is chlorosulfonic
acid.
63. The method of claim 31 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous amunonia.

64. The method of claim 31 wherein the source of ammonia is ammonium

hydroxide.

65. The method of claim 31 wherein the source of ammonia is anhydrous

ammonia.

66. A method of preparing an N-[[4-(3-phenylisoxazol-4-

yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la:

PCT/US02/31445
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SO,NHG(O)CH,CHa

comprising:

5 forming a diphenylethanone oxime derivative by contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine;
contacting the oxime with a strong base and an acetylating agent to form a
diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

10 halosulfonic acid to form a halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-yl]benzenesulfonamide compound having the structure of Formula

1:

SO,NH3

| N

N
15 ™0

1
and contacting the [isoxazol-4-yl]benzenesulfonamide compound of Formula 1
with a propionating agent to produce an N-[[4-(3-phenylisoxazol-4-

20  yl)phenyl]sulfonyljpropanamide compound having the structure of Formula la.
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67.  The method of claim 66 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine.

68.  The method of claim 66 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine and a weak acid.

69. The method of claim 68 wherein the weak acid is a carboxylic acid.

70. The method of claim 68 wherein the carboxylic acid is an alkyl

carboxylic acid.

71. The method of claim 68 wherein the alkyl carboxylic acid selected from

the group consisting of formic acid, acetic acid and propionic acid.

72. The method of claim 68 wherein the alkyl carboxylic acid is acetic acid.

73.  The method of claim 66 wherein the source of hydroxylamine is an
aqueous solution comprising hydroxylamine and a conjugate base of a weak

acid.

74. The method of claim 73 wherein the conjugate base of a weak acid is

sodium acetate.

75. The method of claim 66 wherein the source of hydroxylamine comprises

a hydroxylamine salt and a deprotonating base.

76. The method of claim 75 wherein the hydroxylamine salt is selected from
a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate and

hydroxylamine acetate.

PCT/US02/31445
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77. The method of claim 76 wherein the hydroxylamine salt is
hydroxylamine hydrochloride.
78.  The method of claim 75 wherein the deprotonating base is selected from

the group consisting of sodium hydroxide, potassium hydroxide, and sodium

acetate.

79.  The method of claim 75 wherein the deprotonating base is sodium

acetate.

80. The method of claim 75 wherein the source of hydroxylamine comprises

hydroxylamine and acetic acid.
S1. The method of claim 66 wherein the strong base is selected from the
group consisting of a lithium dialkylamide, an aryl lithium, an arylalkyl lithium

and an alkyl lithium.

82. The method of claim 66 wherein the strong base is a lithium

dialkylamide.

83. The method of claim 82 wherein the strong base is lithium

diisopropylamide.

34. The method of claim 81 wherein the strong base is a C; to about Cyo

alkyl lithium.

85.  The method of claim 66 wherein the strong base is butyl lithium.

86.  The method of claim 66 wherein the strong base is hexyl lithium.

87.  The method of claim 66 wherein the strong base is heptyl lithium.
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88.  The method of claim 66 wherein the strong base is octyl lithium.

89.  The method of claim 66 wherein the acetylating agent is selected from
the group consisting of an alkyl acetate, an acetic anhydride, an N-alkyl-N-
alkoxyacetamide and an acetyl halide.

90.  The method of claim 89 wherein the acetylating agent is a C1 to about

C6 alkyl acetate.

9l. The method of claim 66 wherein the acetylating agent is selected from
the group consisting of methyl acetate, ethyl acetate, propyl acetate and butyl
acetate.

92. The method of claim 91 wherein the alkyl acetate is ethyl acetate.

93.  The method of claim 66 wherein the acetylating agent is an acetyl halide.

04.  The method of claim 93 wherein the acetyl halide is acetyl chloride.
95.  The method of claim 66 wherein the acetylating agent is acetic
anhydride.

96. The method of claim 66 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

97. The method of claim 66 wherein the halosulfonic acid is chlorosulfonic

acid.

98. The method of claim 66 wherein the source of ammonia is selected from

the group consisting of ammonium hydroxide and anhydrous ammonia.

PCT/US02/314453
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99. The method of claim 66 wherein the source of ammonia is ammonium

hydroxide.

100. The method of claim 66 wherein the source of ammonia is anhydrous

ammonia.

101. The method of claim 66 wherein the propionating agent selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

102. The method of claim 101 wherein the propionating agent is a propionyl

halide.

103.  The method of claim 102 wherein the propionating agent is a propionyl

chloride.

104. The method of claim 101 wherein the propionating agent is an anhydride

of propionic acid.

105. The method of claim 104 wherein the anhydride of propionic acid is

propionic anhydride.

106. A method of preparing an N-[[4-(3-phenylisoxazol-4-
yl)phenyljsulfonyl]propanamide, sodium salt compound having the structure of

Formula 1b:
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SO,NG(0)CHCHg
Na+

comprising:
5  forming a diphenylethanone oxime derivative by contacting a 1,2-

diphenylethanone compound with a source of hydroxylamine;
contacting the oxime compound with a strong base and an acetylating agent to
form a diphenylisoxazoline derivative;
contacting the diphenylisoxazoline derivative with trifluoroacetic acid and a

10 halosulfonic acid to form a halosulfonated product;
contacting the halosulfonated product with a source of ammonia to produce an
[isoxazol-4-ylJbenzenesulfonamide compound having the structure of Formula

1:

SOpNH,

15

[t

contacting an [isoxazol-4-yl]benzenesulfonamide compound with a
propionating agent to produce an N-[[4-(3-phenylisoxazol-4-

20 yl)phenyl]sulfonyl]propanamide compound having the structure of Formula la:
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SO,NHC(O)CHoCHg

N\O

la

and contacting the N-[[4-(3-phenylisoxazol-4-yl)phenyl]sulfonyljpropanamide
compound

with a sodium base to produce a N-{[4-(3-phenylisoxazol-4-
yl)phenyl]sulfonyl]propanamide, sodium salt compound having the structure of

Formula 1b.

107. The method of claim 106 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine.

108.  The method of claim 106 wherein the source of hydroxylamine is an

aqueous solution comprising hydroxylamine and a weak acid.
109 The method of claim 108 wherein the weak acid is a carboxylic acid.
110. The method of claim 108 wherein the carboxylic acid is an alkyl

carboxylic acid.

111. The method of claim 108 wherein the alkyl carboxylic acid selected

from the group consisting of formic acid, acetic acid and propionic acid.

PCT/US02/31445
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112. The method of claim 108 wherein the alkyl carboxylic acid is acetic

acid.

113.  The method of claim 106 wherein the source of hydroxylamine is an
aqueous solution comprising hydroxylamine and a conjugate base of a weak

acid.

114. The method of claim 113 wherein the conjugate base of a weak acid is

sodium acetate.

115. The method of claim 106 wherein the source of hydroxylamine

comprises hydroxylamine salt and a deprotonating base.

116. The method of claim 106 wherein the hydroxylamine salt is selected
from a group consisting of hydroxylamine hydrochloride, hydroxylamine sulfate

and hydroxylamine acetate.

117. The method of claim 116 wherein the hydroxylamine salt is

hydroxylamine hydrochloride.

118. The method of claim 115 wherein the deprotonating base is selected
from the group consisting of sodium hydroxide, potassium hydroxide, and

sodium acetate.

119. The method of claim 115 wherein the deprotonating base is sodium

acetate.

120.  The method of claim 115 wherein the source of hydroxylamine

comprises hydroxylamine and acetic acid.
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121.  The method of claim 106 wherein the strong base is selected from the
group consisting of a lithium dialkylamide, an aryl lithium, an arylalkyl lithium

and an alkyl lithium.

122, The method of claim 106 wherein the strong base is a lithium

dialkylamide.

123.  The method of claim 122 wherein the strong base is lithium

diisopropylamide.

124.  The method of 121 wherein the strong base is a C; to about Cy alkyl

lithium.

125.  The method of claim 106 wherein the strong base is butyl lithium.

126. The method of claim 106 wherein the strong base is hexyl lithium.

127.  The method of claim 106 wherein the strong base is heptyl lithium.

128.  The method of claim 106 wherein the strong base is octyl lithium.

129.  The method of claim 106 wherein the acetylating agent is selected from
the group consisting of an alkyl acetate, an acetic anhydride, an N-alkyl-N-

alkoxyacetamide and an acetyl halide.

130.  The method of claim 240 wherein the acetylating agent is a C1 to about

C6 alkyl acetate.

131.  The method of claim 106 wherein the acetylating agent is selected from

the group consisting of methyl acetate, ethyl acetate, propyl acetate and butyl

acetate.
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132, The method of claim 131 wherein the alkyl acetate is ethyl acetate.

133.  The method of claim 106 wherein the acetylating agent is an acetyl

halide.
134.  The method of claim 133 wherein the acetyl halide is acetyl chloride.

135.  The method of claim 106 wherein the acetylating agent is acetic

anhydride.

136. The method of claim 106 wherein the halosulfonic acid is selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

137. The method of claim 106 wherein the halosulfonic acid is chlorosulfonic

acid.

138.  The method of claim 106 wherein the source of ammonia is selected

from the group consisting of ammonium hydroxide and anhydrous ammonia.

139.  The method of claim 106 wherein the source of ammonia is ammonium

hydroxide.

140.  The method of claim 106 wherein the source of ammonia is anhydrous

ammumnonia.

141.  The method of claim 106 wherein the propionating agent selected from
the group consisting of an anhydride of propionic acid, a propionyl halide, a

propionyl thioester, a propionyl carbonate and a N-propionyl imidazole.

PCT/US02/31445
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142.  The method of claim 141 wherein the propionating agent is a propionyl

halide.

143, The method of claim 142 wherein the propionating agent is a propionyl

chloride.

l44. The method of claim 141 wherein the propionating agent is an anhydride

of propionic acid.

145.  The method of claim 144 wherein the anhydride of propionic acid is

propionic anhydride.

146. The method of claim 106 wherein the sodium base is selected from the
group consisting of sodium hydroxide, a sodium alkoxide, sodium hydride and

sodium carbonate.

147.  The method of claim 146 wherein the sodium base is sodium hydroxide.

148. A method of preparing a benzenesulfonyl halide compound having the

structure of Formula 4

Ra

Ry Ro
SOpX
4

wherein:

X is a halogen atom and R R?, R>, R* and R® are each independently selected
from the group consisting of hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl, aryl,

heterocyclyl, alkoxy, alkylamino, alkylthio and acyl;
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wherein alkyl, alkenyl, cycloalkyl, aryl, heterocyclyl is each independently
optionally substituted with one or more moieties selected from the group
consisting of alkyl, alkenyl, alkynyl, cycloalkyl, alkylaryl, aryl, heterocycly],
alkoxy, alkylamino, alkylthio, acyl, halo, haloalkylaryl, alkoxyaryl, haloalkyl,
protected hydroxymethyl, arylalkoxymethyl and alkoxyhaloalkyl;

wherein the method comprises contacting a substituted phenyl compound

having the structure of Formula 5:
Ra

Rs
S
with a halosulfonic acid in the presence of trifluoroacetic acid, thereby forming

a benzenesulfonyl halide compound having the structure of Formula 4.

149. A method of claim 148 wherein the halosulfonic acid 1s selected from

the group consisting of bromosulfonic acid and chlorosulfonic acid.

150. A method of claim 148 wherein the halosulfonic acid is chlorosulfonic

acid.

151. A method of claim 148 wherein R? is heterocyclyl optionally substituted
with one or more moieties selected from the group consisting of alkyl, alkenyt,
alkynyl, cycloalkyl, alkylaryl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio,
acyl, halo, haloalkylaryl, alkoxyaryl, haloélkyl, protected hydroxymethyl,
arylalkoxymethyl and alkoxyhaloalkyl; and R!, R?, R* and R5 are hydrogen.

152. A method of claim 151 wherein R? is selected from the group consisting
of isoxazolyl and pyrazolyl, wherein R? is optionally substituted with one or

more moieties selected from the group consisting of alkyl, alkenyl, alkynyl,

PCT/US02/31445
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cycloalkyl, alkylaryl, aryl, heterocyclyl, alkoxy, alkylamino, alkylthio, acyl,
halo, haloalkylaryl, alkoxyaryl, haloalkyl, protected hydroxymethyl,
arylalkoxymethyl and alkoxyhaloalkyl; and R',R? R* and R’ are hydrogen.

153. A method of claim 152 wherein the benzenesulfonyl halide compound is
4-[5-methyl-3-phenylsioxazol-4-yl]benzenesulfonyl chloride compound having
the structure of Formula 6:

SO,Cl

N



WO 03/029230 PCT/US02/31445

1/2
FIGURE 1
H,NOH
—_——
@) NOH
1
7+ RILi + CH3C()2R2 _—
_ CHs
N\o OH
2
S0,Cl
CF;COH Q
2 + CISOH _ N
N
\o
6
SO,NH,
N
\O



WO 03/029230

7
\\\|\

PCT/US02/31445

2/2

FIGURE 2

SO,NH,

[CH3CHy C(0))o)

SO,NHC(O)CH,CH,

()

N\O
la

SO,NC(O)CH,CHs

: Na+
NaOH Q
— =
N
N o

ib



International Application No

PCT/US 02/31445

INTERNATIONAL SEARCH REPORT

;:-V.LCLASSIFICATION OF SUBJECT MATTER
i

FC 7 C07D261/08 C07C303/08

A ooording to International Patent Classification (IPC) or to both national classification and IPC

£, FIELDS SEARCHED

Lorimum documenlalion searched (classification system followed by classification symbolis)

[FC 7 CO7D CO7C

Cacumentalion searched other than minimum documentation to the extent that such documents are included in the fields searched

C':stronic data base consulted during the international search (name of data base and, where practical, search terms used)

-=0-Internal, WPI Data, PAJ, BEILSTEIN Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

(itzgory © | Cilation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

| 12 January 1999 (1999-01-12)

cited in the application

column 23, Tine 33 -column 25, line 67;
claim 1; example 1

F US 5 932 598 A (GRANETO MATTHEW J ET AL) 1-153
! 3 August 1999 (1999-08-03)

| cited in the application

| column 35, line 42 -column 38, Tline 52;
! examples 17,18
|

|

i WO 98 51677 A (LIEBERMAN DAVID R ;MILLER 1-153
: ROSS A (US); HUMPHREY GUY R (US); MERCK)
i 19 November 1998 (1998-11-19)
i claims 1,7,8; examples 1,2

US 5 859 257 A (TALLEY JOHN J) 1-153

Ny

Further documents are listed in the continuation of box C.

Patent family members are listed in annex.

- =i ncial categortes of cited documents :

‘£~ document defining the general state of the art which is not
considered to be of particular relevance
' =arlier document but published on or after the internalional
filing date
. document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)
" document referring to an oral disclosure, use, exhibition or
other means
' document published prior to the international filing date but
leter than the priority date claimed

'T" later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y" document of particular relevance; the claimed invention
cannol be considered to involve an inventive step when the
document is combined with one or more other such docu-
ments, such combination being obvious to a person skilled
in the art. ’

*&" document member of the same patent family

Dale of the actual completion of the international search

28 November 2002

Dale of mailing of the international search report

05/12/2002

Name and mailing address of the ISA
European Patent Office, P.B. 5818 Palentiaan 2
NL - 2280 HV Rijswilk
Tel. (+31-70) 340-2040. Tx. 31 651 epo ni,
Fax: (+31-70) 340-3016

Authorized officer

Seymour, L

Form =~CTNSA/210 {second sheal) (July 1982)

page 1’of 2




INTERNATIONAL SEARCH REPORT International Application No
PCT/US 02/31445

L.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Category ° [ Citation of document, with indication,where appropriate, of the relevant passages Relevant {o claim No.

Y WO 99 18954 A (MERCK & CO INC ;BLIZZARD 1-153
TIMOTHY A (US); RATCLIFFE RONALD W (US))
22 April 1999 (1999-04-22)

page 38

page 39, line 30 -page 40, line 10

Y US 4 950 793 A (SOUMA YOSHIE) 1-153
21 August 1990 (1990-08-21)
column 4, 1ine 14 - line 20; examples 2,7

L

Faar PCTASA/210 (continualion of second sheet) (July 1992)

page 2 of 2



Information on patent family members

International Application No

PCT/US 02/31445

! Patent document Publication Patent family Publication
] cited in search report date member(s) date

US 5859257 A 12-01-1999  US 5633272 A 27-05-1997
AT 223390 T 15-09-2002
| AU 699593 B2 10-12-1998
i AU 4867196 A 04-09-1996
i BR 9607035 A 04-11-1997
! CA 2212836 Al 22-08-1996
% CN 1181075 A 06-05-1998
| cz 9702546 A3 14-01-1998
| DE 69623444 D1 10-10-2002
; EP 1223167 A2 17-07-2002
i EP 0809636 Al 03-12-1997
; FI 973292 A 10-10-1997
| Jp 3267300 B2 18-03-2002
| Jp 11503722 T 30-03-1999
a JP 2002179656 A 26-06-2002
| ND 973711 A 06-10-1997
! NZ 302586 A 30-08-1999
| PL 321814 Al 22-12-1997
| WO 9625405 Al 22-08-1996
i us 5985902 A 16-11-1999
US 5932598 A 03-08-1999 AP 1009 A 21-09-2001
AU 734275 B2 07-06-2001
‘ AU 2722797 A 07-11-1997
: BG 102916 A 31-08-1999
: BR 1100403 A3 25-07-2000
’ BR 9708574 A 03-08-1999
| CA 2249009 Al 23-10-1997
| CN 1216043 A 05-05-1999
3 cz 9802710 A3 13-01-1999
! FE 9800351 A 15-04-1999
| EP 0892791 Al 27-01-1999
HU 9901807 A2 28-09-1999
JP 2000509029 T 18-07-2000
KR 2000005395 A 25-01-2000
LT 98142 A ,B 26-07-1999
LV 12239 A 20-03-1999
LV 12239 B 20-08-1999
NO 984727 A 14-12-1998
a NZ 331542 A 29-07-1999
| PL 329276 Al 15-03-1999
| SI 9720035 A 30-06-1999
SK 124298 A3 13-04-1999
- TR 9802049 T2 18-01-1999
WO 9738986 Al 23-10-1997
us 6436967 Bl 20-08-2002
ZA 9703146 A 14-04-1998
WO 9851677 A 19-11-1998 AU 728091 B2 04-01-2001
AU 7367898 A 08-12-1998
EP 0981522 Al 01-03-2000
JP 2001527557 T 25-12-2001
TW 408116 B 11-10-2000
WO 9851677 Al 19-11-1998
us 5908936 A 01-06-1999
WO 9918954 A 22-04-1999 AU 735124 B2 28-06-2001
AU 1082499 A 03-05-1999

Sonn PCT/ISA/210 (paient family annex) (July 1992)

page 1 of 2




International Application No

PCT/US 02/31445

Information on patent family members

Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 9918954 A CA 2306399 Al 22~-04-1999
EP 1023062 Al 02-08-2000
JP 2001519389 T 23-10-2001
WO 9918954 Al 22-04-1999
us 6008212 A 28-12-1999

US 4950793 A 21-08-1990 JP 1250342 A 05-10-1989
JP 1771799 C 14-07-1993
JP 4074346 B 26-11-1992

Fern PCT/SA/210 {patent family annex) (July 1992)

page 2 of 2



(197 PEARZMEERMRENE

) ) RBEHEEAFRES

[21] €hiFES 02821583.4

[43] 2FH 200542 A9H

[51] Int. C1’
C07D261/08
C07C303/08

[11] 247 S CN 1578774A

[22] &g A 2002.10.2 [21] hifS 02821583.4
[30] k5
[32] 2001.10. 2 [33] US [31] 60,326,677
[86] EfRerig PCT/US2002/031445 2002. 10.2
[87] EkRa% W02003/029230 3 2003.4. 10
[85] HEANERMEE AN 2004.4.29
[71] i A R PFRHEL ]
Wt REEFHEM
{72] £8A L-J - Zfa/R
D J - fmHrkR
K« 2ok

S-A-RBi&
L-M-HJE

[74] sRkEHNY FEENFASEESRSER
 AREE&R

kmA EES A 0%0,22))

BAIZERS 14 T S5 20 W HE2 T

[54] 2&H BIEFRMELSWKTE
[57] ®E
A SCHRAL ST IR o0 B 4% Ol R EE AR
REOEEL SV ENRBN =R L REM. &L
P RG- [S-PE-3-XEREM -4 -
B FEBKAH & TS ETHTHRTAMEE
-2 MBI

Fa iR A R AR ) B

ISSN10O08-4274



02821583. 4 W F E Ok #B B/UR

1. Fl&RAX 1869 F S 4R | XAABBRILS BN T ik
SO-NH;

ed:

bR aka Ak, AR R KBRILE;
L FRERRAESE RAER, EAEFX 1 &M R Cek -
A)EBRABBA Y.
CBRAIER Lk, Hin A g R aE A R,
CARAIER 18k, Pk et faee,
CBRAER 1 EFE, LPiaREik s LELERLKA.
T EISETENEL I EE RN 3
CBRAER 1 8FE, APiEARELKE.

. B RA K 1a 56 N-[[4-G- XX FEob4-R) K L 5480 A
P B AL A4 84 F ik

\IG\UO&QJN



02821583. 4 W R E Ok B $E2/14W

SONHC(O)CHCH,

a8
EZRTBRHOHFET, AKX 2K 3 HTERLY:

2

EREa8RER, £AGRBKLEH; |
R RS RAEBAE, ERAIFX 1 &6 [ 5w 4-1)
RGBS

1w

(]

I [ Rk 4R | KRB S S AL A A, A REH KX
1a M%) N-[[4-G-E X 7 8= 4 2 ) K4 )58 4 | D BLER LS.
8. MAEK 7Tk, RPidQaakLk § ks AR,
9. AR T F &k, ikt R,
10, RARR THF %k, RPEAKRL H ARMERLKA.
11, RAIRR THF&, RTHREZERME,

3



02821583. 4 RN E Ok P OFE3/4R

12, MAZRTHF%, XPHELKBRRAKA.

13. BAIBRKRTHFE, AP EABRALANLHARNKE. A%
. ABEAAE. ABREASMER N-HSL k4,

14. BAIZK 13854, XY HABRLANEABA.

15. BRAZK 1465753, X PERmsAntHBa.

16. BRA|ER 13 655 %, R ¥ ALK AR RE.

17. BRAIER 13 8955k, 3Pk @Bk BAF R & BRLAT,

18. 414 24 X 1b 4469 N-[[4-3-X R R 8ok 4. )X X 1558 X )
ABLEA S b ok

ee:
EZRLBHAET, R&EHK2HPX 3 GHELES:

13
iw

5 o ki, AR R4
AR Y E BB, ERLAX 1 £H65[FTrd-4-K)

Xﬁ%&-ﬂﬂé{w :



02821583. 4 ’ W R B Ok H F4a/UuR

st

HEEAK 1 Shey Aot R XRBRLAODE ABLH B
f, ERRAFX la £MeG N-[[4-G-KE AT 4- )X X 1584 &
Bt

1a

 FB—FRX la RSB EMRER, EREFX b £
N-[[4-G-F % FRed4- X)X X 158X | A BB A L% .

19. BRA| &K 18 695k, i s ARBRE f LR A FREL.

20. RAIEK 18 855k, HPiadsiik 2 REas,

21, RAIRRK 18 7k, A FPEARLH RALEFLKEA.

22, RAIZR 18 F %k, APiEfRREELMNE.

23, RAEK 18857, A FPHARRLKL. -

24, BAIBR 180 Fk, A Fiamdihit § S8 58F. RBL
M. ABERNRE. ABREAKKER N-ASE %4,

25, RAERK 248854, AP AABRMLMNEABE.

26. RA|ER 25 65F %k, KPR 2 RABE.

27, BRA|ERK 24 ¥ &, KPR ABAH R R BLEF,

28. RAIEK 24 9 F %, KT AR ERE R AR,

29, RA|RR 18 655 %, Ry iadmid § R A4, BH. b

5



02821583. 4 R ZE Kk $H FE5/4R

Fa KB,

30. MAIEK 29895k, EFiadmt i aiess.
31. #lEBEAX 1 249 [F 8k 4- R | KB BALS W5k

<

N\o

1

4

% 12-— XX LR W ELBEREE, ERA_XLATLEFEMTA
#;

 RIHTANA M L B R LB AR, A R =R R R ek T

4%, |
T o REARTRTA YD = LM R SRR A, R E A
e E;

BERRILE L RERB, AREAX 1 LMY [FHE4-4-1]
ERBARAIALSY . |

32. RABRIN 5%, AFEERBRERCEBBEGKER.

3. RAERINEFk, RPELEBEARCAELBRAFB/BRYH KR
P 2

34, A BRIZEFE, RPiaimALAR.

35. RAERIINGF%E, AP RARE.

36. RAIZR 335, APt Bl TR, LERAPHBR,

37. RAZKIZINF%E, APEniARBA TR,

38. RAIZK 31 5%, X ELBERQLLEA R4
8RB,

39, RARRK3I8MFE, AT EABRAERLTRHA.

40. R AR 31 97 %, KV A RBRR @B Lfo ki FI08.

6



02821583. 4 W A E Kk B F6/4W

41. BARK 408 F %, Ay upBilt a i rk,. ALK
Fo LER 2.

2. BARRAN HFE, AYEgBEE ISR,

43. BRAEK 40 45 %, Ly iEaE A Fait § R84, 84
AT Fe LA,

44, BAER 40 695 %, KPP LM FRERETMA.

45. BARL O F ik, RYERBEROSERBRFTLE.

46. RA|ZRK 31 8 F &, RPuaBat g AR, F4
2. FERRERREE,

47. BRAEK 3 6§F5 %, AT ABZREREREE.

48. A ZK 47 657 ik, AP EBRBE_FAHRE1éE,

49, BRA| K667 %k, KPP HEHRL C 24 Co i,

50. AAEK 35k, RTHBELTRE. |

51. RAIRK 31 thhik, AP ABMATRE,

52, RAEK I Wik, KPHBRLRESE,

53. MAIER 3 5, AP ABRLELE,

54, RAIEK I thF ik, AP EIBMAMNLARETHRE. T8
. N-REANSELLBREAIHRE.
55. RAIZEK S48 F %, RYPECBMAUNRC, EY Cor A T

56. AR 4 Fk, XPETBALNNLALHTE, THKRT
BG. LBRmEkA LBR T Y.

57. RAIBRS6 6§ H %k, RPERALKRBRA LM TE.

58. MARKII9F ik, APETBRAHNZTHBE.

59, RA|BRSBHFE, RPiZLBHORIRA.

60. ALK 31 5k, K ¥ik TBH 2 TRRET.

61. RA|EK 31 95k, P A dataRiL £ kSR A AR,

62. ARAEEK 31 845k, K ¥ifdsk 2R, |

63. BABEK 3 ¥FEk, APiafHig ffrsEmiKi.

7



02821583. 4 WA E Xk $ Fi/um

64. BABK 3 9Fk, EPHRERAAINLE.
65. RAZR31&F%k, EFHAERZALKEA.
66. %] & A X la &M & N-[[4-3-F £ F"¥ot 4- X)X R 1584

A BLERALS- B & 7 ik

SOzNHC(0)CHzCH;3

2R |
1% 12-— KA LRSS ERBRER, tRA—_XATEBHA

- H : .
B R&A LBRH A, R R R Rk b A,
RERRF LRI L5 = AT BA 8RR, LK R

7% 45
EARFNTHE RBEAE, LREAX 1 SMeg[F Sk 4K

X BB EW:

<

N\o

1
X 1A 8rk-4- KRB BB S 5 BB LA A, £ XRA
X 1a & 69 N-{[4-G- K E /R -4- 2 ) K R |RBA QBB LA,
67. RAIZR 66 th7 ik, Kt ARBEARCSLRAKER,
68. MA|ZRK 66 6975 ik, ¥ ERERR Q2B AN KEF



02821583. 4 M OA T ok B OFE8/14W

.

69. RA|EK 686975k, R a2 L,

70. BAIEKR 6865 %, RISt gas.

71. BAER 68 647k, A A KBt f Pik. 28 B84,
72. RAEKBHF Xk, AP ERALBME LY,

73. RAERK 66 695 %, kP iR T 6% b 55 B 3k 4o,

[

# R H

74. BAZRT3INFk, P ABRBREERE BN,
5. BRA|EK 66 895 %, L P HLRROUESLBY fok/f Tk,
BARRISEFT*R, AFiapniit s, mitsE

e LBRZRE,

77. BAZRKT6 9 F ik, Pz Lt

- 78, BA|BK 75 B F %k, -ﬁ-%z—t—/ﬁ%ﬂs&xiaiiub#: iih

w##aﬁﬁ

- BABRTISHFE, RPEERKFRBETES.

- 80 RABRTISHFE, AT HERRCSERF LK,

81, MAIER 66 69 F sk, P HBRL A —HERLLE. 22
- FRAREEREPREE,

82. RAIZK 66 497k, R PHBAE SRR KL,

83. RAZRK 82Tk, ATHBRRE—_FARLEIE.

84. RAIZR 81 645k, XV iABBRAC, E24 C ism.

85. MAIERK 66 97k, A PiE@ma L TR,

86. MAILRK 6695k, APiaEmitc e,

87. RARK 66 )5k, LA PaBAERKL4T.

88. RAIBK 66 69F %, A PiEABBRFLLE,

89, MAIRR 66 W F ik, XY HTBAHNL AL CME. &L

. N-RANREK BB LB

90. AR F ik, AT EHLBMUMNRAC, EY CREATE



02821583. 4

A £ Kk B Fy/uUR

91. MAIER 667k, RPN AT FEE. 2B T
B, ZRANPMLERTHE.

92.
93.
94.
95.
96 .
97.
98.
99.

R A 2K 91 695 ik,
R AR 66 95k,
R A EK 93 645 %,
BRA) R 66 6975 %,
B AR 66 &4 75 %,
HRAE R 66 675 ik,
R A £ K 66 695 %,
A E K 66 6975 ik,

HAPE A CBEER LB TEE.
AP TEBE.
EAviZsi A ®A.

X iz LA £ TERET.

R i ot kB e RBEL.
F i ) R ERE RER
APiZRARLHRANERLKE.
A i RRAAAIE.

100. RAIBEK 66697, HPHABRZLKA.

101. ALK 66 855k, RPiERBANL L ARGKRE. &
BLEy. MBLASAEE. MBLERKME A N-RABLE ok,
RAEK 101 55k, P EABRLARABSE.
BAIER 102 8975 %, 3+ ABAH R ABR.
RAER 101 8955 %, b i BT R & B 4 BR AT
AR K 104 6955 ik, b % & BR 69 BB R % BR BT
#HERLA X 1b £H8) N-[[4-G-FEX 7 ¥od4-3) X L 158
£ )R BuRE 4 2t 8 ik

102.
103.
104.
105.
106.

a4
2 12-—XE LR YWELRBRER, LR_EXLBHKITE

#;

SO2NC{O)CH,CHs
Na+

10



02821583. 4 M H E R B OFEI0/147

RIBEAS YL BHF TR B, R FEFEelok T4
#;
o EX FlebofdT L = R LR RIS, LR KRB
7= 4 |
BEARFBEHE RARBAE, ERAELA KX 1 £HE[FE44-4
 RKRBBESY.

net

B[k -4- K ) KRB S 5 A B A A, A ARA X 1a
M N-[[4-G- R A F ek 4 ) KR BB R | W BLBL A4

SOzNHC(O)CH,CHa

1a

FH12 N-[[4-3-F X ok 4-F )R R | BB R | B BLAR LA 5 S5
B, AREA K 1b &My N-[[4-C-FEAF T 42 )KL 38R
7 B4 3 44

107. A ERK 106 9T %k, RTERBERROSEBYGKER.

108. RAEK 106 895 %, XY EZLRBREALELBERBREGK

AR
109. AXA) 2K 108 895k, HPABMIHEE,

110. RA)ER 108697k, AP ERBMBRLLE,

111, A EK 108 89 F i, AP EAREARML TR, 28R

11



02821583. 4 A E Ok P OFEII/UR

B .

112, RFA)Z K 108 #9F%k, A PiERERMBIE LA,

113. BA K 10685 %, LT ELBERRZOLSLBEAHBIMLE
A KB
114. RAEK 138975 %, AP ERRELERRZTRHA.
115. BAEK 106 475 %k, A FEZEROSEBREMER T
%, |

116. ARA|£K 106 85 #%, AP ELBEEL GLEBLE. ML
BA LR,

117. RAIZR N6 F ik, AP ELBERLREE.

118, MA|ERK 1S 855 %k, XV iHER FHhALEAALN. &
fiebife TERSA.

119. RABRK 1S HF %, A PHERTFABLETKRA.

120. RAIER IS @ F %k, RPELBRROLSLBEMLR.

121, RA| R K 106 895 %, AT EBRL  —REAREMLE. F
X, FEARAERREE,

122, ALK 106 8975 %, R PiEABREBAESCARRIMNEE,

123. MAVEK 122 895 ik, RPAEBHRE—FRAEAXE,

124. RA|IRR 121 895, HTHABHRE C, 24 C o4,

125. RAIEK 106 895 %, X PiEBEETRE.

126. RA|EEK 106 895 %, A FiEZAETRE,

127. BA|EK 106 895 &%, R P ABRLREE.

128. A &K 106 895k, R PuaRat¥Fiss,

129, AV 2K 106 95 %, A PHE BN ARKTERE. T
B E. N-RANREALBBERLEBE.

130, A 2R 240 89 F ik, X PEATBMAMREC 24 CoA T
BR B .

131, RA|RK 106 69 F %, X FRIBILML A RTE, &
L&, LHRARPLKRTE.

12



02821583. 4 . MR E Ok B OF12/14W

132, RAER 131 675k, APERA KRB LM TE.

133. RA|ERK 106 89 F ik, AVEZTBANRLBE.

134, RAIER 133695, AP 2TBA.

135. A EK 106 895 %, HPiZ TBALH R T 8B,

136. RAIZR 106 6975 %, 3 i o Bdlik § R A RAABL.

137. A EK 106 695 3%, 2 ik shdt R K AABL,

138, ARAIER 106 9553k, KPRk LRAERL KA.

139. RAIEK 106 95k, XA PizRAREEAIE.

140. BA)EK 106 5%k, AP ZRARRZLKEK.

141, ARF|EK 106 697 %, L T ABLIL f AERGBREF. &
BLo). RBLEANKES. HBLASMEF N-ABL ke,

142. BAIER 141 5%, AP ZABMLA R ABE.

143. A BRK 14285 %, A Piadmsih 2 ASE.

144, A ERK 141 &5 %, K iz HBILH R & 8% 69 BL BT,
L 145, RAIER 144 955 ik, 3P ik 7R BR G BR AT R & 8% AT |
- 146, BAIRR 106 #9F ik, HPinshkic i RANM. BHR. &
e KB 4A .

147. BAE R 146 8§75 3%, R P2 8 104,

1w\ﬂ%%€£4ﬁﬁw$ﬁ%@§%%%ﬁ&:

HP:

XZHETF, RC.RA R RFR Bawit 4. A, 4%
A RE, KR, FE. EFRE. RAL. REARL. BAL. B
x;

13



02821583. 4 WA E Ok B OFEI3/14R

A, %A, FRE. FA, EXEAELEHTHRM—ANXE
AMEERRK, BRRAZARE. 8BL. BE. FKREA. BFE. F
A, Z3A, BBEA. BARX. BHA. BE. HF. IAREAF
A, BARRERREE AL,

AP EFEROLEZRLBHABAAET, REAKX S EHGERNKY
- XA -

Rs

R
RS 1

S

5 oS, it REA X 4 EHGESBL LS.
149. RF| R K 148 645 i, K ik Dotk A R AR RAREL.,
150, AR K 148 95 %, K P QAR KRR,

151, RAIER 148 89553k, FF RALKRE, ThBH—/XK
SARARK, RALLARE. #HE. A, KL, 238,
FE. L. BRA. RARL. BHaA. BA. BF. HARL
FE. REELAFE, GRRE. REPHGELEFE, FERELATESR
RELAHKRE; FAR. RL R'FR EZA.

152. BRAIEK 151 95, ¥ R F 8ot X, #
¥ ROTi#hk—ARSAMAEARNK, RAELARE. SHE. A,
A, BEE. FA. 2xmA. RAA RARE. RAL. BE.
BE. AAKAFLE. REALAFE, ARRE. REPHETE, ¥
EREATFEARELAKRL; R R R'AR ZA.

153. RAEK 152 09754, AT AXFMANCEHRRIAX 6
SEMIY 4-[5-F X 3-E R 78k 4 X | XS BRLLW:

14



02821583. 4 A B Ok P OFE4/14W

S0zCl

N\o

I

15



02821583. 4 w B $ #1/20%

HEEXoBMENS IO T &

AAEXR
&L
AEUPEHE LT HABEFRTLEEXBBRBEN T &, AT %
AR H B AME H(valdecoxib). ¥4 R# & (parecoxib). R FH 4P
Fo 4-[5-F £-3-% 5 FBed 4- R | RRBEL $EF k.
A RXE ARG HLA
AFaHFEENBRRGFEbshH#E A LB+ A 5,633,272
b, HERKRGFRL A RRBRBEASHGFT R LELE FA
5,859,257 ¥ . #1& COX-2 ## AT hGMhesF kB R ELEFA
5,932,598 ¥ . Ullmann's Encyclopedia of Industrial chemistry, 5th
Edition Vol. A3 page 513 & 7/ id ERAKRH| & F HRBA.
Ullmann's Encyclopedia £ 3 id T A5 &R 4 & F ARBE.
U ERBREEd, Bt EN R AL R AR,
FIA KA EFGERBRTARNRBEE, #liomtdtih 5 RHK
b, i BEA) 5,136,043 ATk, AP RALH) | )30 BHBLR G A (EP
115,328)4 1% & ok 240, B ABAT Mg 34k, RE WL E T R4,
FAHEEEMNGRERRATMAEEWFHE, SAEH. flowK
e, B —RTFRGRARTEFRSBELRET —LERH P
B, FitELRAMEEHRET ERET L4, BXEENGFEL
MEEMAHEFERRSHFRGEI, @ AKX ERLENFINABRR.
B A4 # 9 -S JP06-145227 #4327 /&£ AIBN (XA A AM) A £
F, SEARCHMEDPE)S B AAZ A LR TRAERIBHRULYR
M, BARTHREGHEE.
PLE 2

e sk skl nde 20 A X - )
7 % AR BUA 6% ’E‘M#Pr%%a%\%’% = &4’&%% .if-

=2
[
-
3
[

16



02821583. 4 w ol B E2/20m

AR T EAS S TR RS WY BH. TAMKREL
THZHWNEFT RO RHE £,

A KR IRARDT 85 — A B S A BB LW ot B4 Bl R ¥
BB ASY, N-[[4-C-FAF Tk 4-2) XA BB X | ABELSY
Fo N-[[4-(3-F X 8ok 4- % ) K 3 |5 BLE | R BLAR Y LS 89 o k.
EALRANHETRAFTRT TURIFABRB LW E S5 %,
H &[Sk 4- R | XRABBELAY, N-[[4-G-ER A8k 42 )X 4]
BRBX|RABBASHF N-[[4-G-FE AT 4- 2 )X A 5B A HBL
BTk, ERARBY—FEAFTEF, KAXPREHE
BA K 14 M6 [F 84X | KR BRI W89 F %

[

.#?ﬁf%@%ﬁiﬂb&ﬁﬁ&T,ﬁﬁaﬂlﬁﬂi%ﬁﬁ
e

s, 1R ARALTY; FEARRLEHE RRE
Ak, & RAA K 186 [ 84X | KBS (K ),

BEREANH —FREFTEP, REXARBFNELA X 1a ¥
N-[[4-3-F X 7o 4-X) K K | BLE | ABLEE (MRFH) 895 %:

17



02821583. 4 # OB/ B FE3/20m

1a

RPBEFTEOSEZRTBAAET, AKX 24X 3 ¢4k
fobdh b R RBEA, £RERBLTH; FRERBRLTHE LR
B, £RFR4-K)RRBE; FRABRES QBN RE, 4
RAA X la #5H6) N-[[4-G-FEF Bk 4-X) K L5 BLE | R BLEA
R

ERARANE —FHRATEF . AKARBHEELA X 1b S #he
N-[[4-G-F AR ek 4- )X X )RS A | BB (MAFH4)
SOz:;(f)CHzCHs

1b

R EFRCBE=ZRCRGFLET, REAX 25X 3 93T4
e M amEis, AN TH; HEaXKRLEHWER/R
Ak, ARG Ea-RXBBE, FESBREL MR, 4
A N-[[4-3-F A Foled 4-K)X K |58t | A 8L, IR MBS 444
B, AAEAX 1b &M N-[[4-C-KE 7Tk 4 )RR 1581
R BB LS.

CAERERPANF—HERFTEY, REXPRBFHSEAX LEMY
N-[[4-G-X A R 8o 4 XK X BB A IS BBRN Tk, AYiEF#e

18



02821583. 4 ‘ " oW B FE4/201

SR N12-ZRREURELBRER, LRA—RXLTWBGHTAY,; H#
Fr iR I ee# 5 B afe TBL A AR, AR FE FEedoffit 4 L4
#; g —ER R Rl GTE S E = R B A BREA, 4 &
AR T4 FRARBLFHERRER, A REAX 1L 4#H¢
[ Rok-4- 2 | K BB S)

EH—AERTRE, ALNRBHE LA X La 48 N-[[4-G-
FEFEL4-R)RR RS ABBG Tk, R FEFE04% 1,2-
ZEXRLUWELBERER, AR —XELRERENSY;, RFLE
o5 Bmf LA R AR, 4R XL F bk T4 o4, &
ZREARERITE S S = AT A BB, R RBIL Y,
EEARBRILF NS HERBEE, ERLA X 1 M [ 8-4-4
EBBBAE Y, FRABBASHE RS, LEEFX la
SEM G N-[[4-G-F £ R "Ek4- XX BB L | BB ALY,

BF—HERFTEY, KL ARHHE LA X 1b £ M6 N-[[4-3-
EEF Tk 4-H )R KB E | QB AL W F ik, Rk
AR 12— KA LMELBREM, X XL LMEIALLY,
18 B &5 47 AL A4 & Bl o TBAL A B4R, 4 K= XK 7ok okt
A4 #oXARCdRTEAHE =B HRBER, £ RHK
A, KR EHERBEBAE, L REH X LeMe g
-4- KRB, ERBES A A B, EAREAX la M6
N-[[4-G-F A R Rk 4- )X R |RB A | B BB S Y, 4% ABEL
b5 Mmit, A REA X 1b £H N-[[4-(3-£);'s#"%"£-4-:%~)£
FAL T EAL LY L TV ) | |

EF—HEAFEY, FLARBHELF X 4 LM X85
a7 ik

19



02821583. 4 # OB B FEs/20m

SOX
4

2+ X 2HEF, RV RLRLRBR B A, BEA.
A, k&, RRE. FE. ERE RRE. REAKE. RAL.
BA; RPRX. &%, B FRA. FE, EXEAESHTHM
—AEFAXEARK, RARALARA. A, RE. XREA. F
A, 2FA. BAEA. BARL. RAL. BEA. 5F. AAKRLAF
A2 REAFE. ARKAFRAE KL

APiEF 0 EZRTURNAEAT, REH X S EMGRAY
FRIS: | - |

Ra

R
RS 1

s

Lk, bbbt AERBDLESY.

EH—REAFTEY, ALPREHNE S- KL FEod 4% X8
BeFk, AV 500 E=RLUBYELET, # 45-— XKL 8
WAl S kB Ak, A REAX 6 My S- KA FRe4-E X
B a:

20



02821583. 4 W OB P FEe/20m

ALXPEABMHE—FTHHRR THEMBERERHRN, Rit,
HIEBBYRTHEAMBRAERBIRETHRE TR AN LB EHAF
£, RitBHT, KA FEPBELLARALS LR ABTEFK
KA AR 2T RABBERARFH LR R H .

B A g .

C B1EFTAMEEAX LM 4-[5-FR-3-F 4 58 44
RSB F k.,
 H2BEFTUAEAX L SHGLEHEERLAX laf 1bsH
WAL ik, |
AT R L

TH H B ERF A MBRBARAAR FHRALA. Hflost, X
AP RETE BB TELRBRHERLA, BARAREBE K
ARTAERIATHRYGERFT R RITEHPER, ARTERL
UEE AT e E AR

AL ANERSEXROAE. Gk R 54 KA T
GEPE S TLEE T2 XS £ 3 F -3 |

a. X

ATHB kA BEREALNG @I, #E4THZX.

“BeR”. “HARK” F “BR” BREFHERE, ERLATER
RESEZBBE, REARTEA 24+ %, SAREHE
Fek KM ZTREA_E2H4H-+A%, HARGlHNEATFEA A,
AE. TE. REAZTE, FLHE. ABL. THEA, KHLART
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Wi, ki, AL, THEA. KBRAXRTEAPECNGRBK.
“Fik” REXAZHEGHER, AYEN KL F=ZLE2T/EKR
F, APEEFRTURESF —ARA LR AR, EHaERAK,
RTA. RARA. KT, KHEEFKEE,
“%k”irméxw#ﬁﬁxaﬁﬁﬁﬁ,Q%Lxm%aﬁ
RABRKGEE. BELEAL,
“EXL” ATHPEARAFHERESFER, AP435
A BFTAHMN. S. PR OKE., &bl ieTHILEH:

) Z\z3 (\23
/ % .
1=z Z\z 2

$y 7. 2. 22K 722 C.S.P. OXN, #}&#H#HRZ. 7.
RLZ—FRRBE, EREEARRMET A — Z RTEAMET
FOXSERTFHERREOXS., 9, REEAR CH, THLHK

REBRIMAWRET 2. 7' R, BEESFOREETURRRE
FREFRARNL.

RiE “BRAX” ATLLE5HARTREOGREALAGLRA, ik
FTEALE., ERRGRAERAREIA —ETARRTE “KRER
FA” AH. IXXASTHOIEFTRE. TRE. ARE. AR
A TREARTHRE.

Kt “RERL” AT 5 AR FRESGRELANLA, 4
o N-FRAEXALA., ERAHEAREA —EH-ABETH “KRER
REA” A, XALANEHOEN-FERE. NNN-ZFEARXE.
N-ZEAHRE. NN-—ZAEEX. NN-—FHEALEX. N-TEEEF N-
PA-N-ZEEE.

RiE “RAX” ATOS5ARTFRAGRELANGAR, #ld
FREEH. ERAGRARRARLIG —E+AKRKTH “KER
A RE. AXRAYEHOETFRAE. THE. ARREFTHRE.

KiE “BA” ATOUL5B LM NREIFTEAEAANLER, #)

22
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PR FTELR, EARBHBRELARLA —E+ANAERTH “BEK
Bk ARAAPREARELN, SIXELAYEFQERTEA RTE
Fa g B .

AiE HE” TR & EABAH.

Ri#E “BRRE” AFR—AEASANARERRGEE. ZIERH
 HEHEOERTE. —ATA. ZRATEA ZRTE. —RAFEP=
RTFE.

LRRAEAN, fld “HREEFE”. “BMAEAFE” X “BH
EaAREL”, EFIERERLA I EATFEL,

AXFiAt Me R7F %, Et RFTE, Pr RFAL, i-Pr X
PrE&EgisHAL, BuAFTA, tBuX Bu'& A ATRTA,

BERAXH—FEENR, RAERLBYRTFERER, 5oXE
LML MB A R =X R LA SY.

~ ﬁ&iﬁ#—ﬂ&,~,&ﬁMMimA%wi&£%% R
FHE, hit—F 5 TRALKHEAE .

=R TR —F M, © 5&7&ﬂﬁ.ﬁ:{)&£‘$é‘}%ﬂf, VA
H—FH XL LR WREER—EEL TR ITASY.

R B B T — XA, —ERAEEA X 1 LM X5BuR
A4 0P £ BB A BLIRAL S, ABALR T G IsEHER, Hld
ABLEABE. ABEARSKE. ABEAKE. ABAHMRESE. &
B L CERB N, KL ABLE; FTHBLE, #ld N-ABEKL,

N-RANRERXABREF, L5 EHABRALNBELE M
Bodanszky, Prinéiples of Peptide Synthesis 14-61 (second revised
edition, Springer Verlag 1993)¥ .

B RXH—H RN, —LABRBGALETRE 12-=X£ T
BT W AT B £ RALAT K 2 Ao/ 3 8 M0y FBek RS- B R ok 4L
4. BALH T A LI TEAT, ik — TEREF. BLLAE T LBt
B, REHBE. RANETUREAEC1ELH CoRATRE, £ AT
MYE. CMLE. LBRABMPLBTE, ERAETHRTE.
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HBRAXH R, — L5 AF X la &G XABRBENASHER
A RASRAARBARLS Y. BARTULELEMNN, B4, 6
Jo LB TR, ARETRARRAAIERA.

FEPEAARIH—HALFERS, CHBRP I THRETRE,
Bt FELS>FHRRABLELALERE, ik, EAFREZ
ETUREFPLR, ABRERLGLFERE. fl, BERYPE
ATUERPEE. REPHETFEOSIF—HELTE, AtiEaii
HMEFEARRY. FAGRPEATUAEALFHRR LARS TR
kA EPEARELE Theodora W. Greene and Peter G. M. Wuts
Protective Groups in Organic Chemistry 86-97 (Third Edition, John
Wiley & Sons, 1999)F . #MEPHEFAYGERHAFRECFEEATE
¥.

b, FikmY
 BRAAY, RERKHERRRETEBGTE, HULRE

X 6 8 4-[5-F A3 KA AT 4R IEARE. LAK LEMH
4-[5-F X -3-K X Folet 4 R X BE (REH). RAX la M4
& N-[[4-(5-F A 4- KX F 8ot 4-F)X RSB E | RBLAE (HRTF)
Fo B A X, 1b #5#89 N-[[4-(5-F X -4-X X o4 K )X K584 | A
BBt (PAESM). B 1 RBEAARLANERREE T T EE
7. B2 REAARLANBRREE EHEWMERT ERRLHEANT
>

E—MERFEF, FARRMHELA X LM [FEe4
R IERABRBALO YN Tk, CAOEZRLBRYAET, REAA2HF
X 3 Wikt b s, A R AKBRLTH, HRARHL
Fih AR, £RARLA X LMWK XRBERLESY.
AFALMASHEAFTEOARBA P TUAREEE TR, £
b, DML HERARAESAKR, EREEBR. ATALASH
LS EHBREF TSR G ELAERLKR. EAAGRERCS
fHE, ER—HARAHERFTEY, KRQLELKAKA.
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EH—HEAFED, RLBRB{HE LA X 1a £5H8 N-[[4-3-
AR R4 B)K L |RBR | ABABALAS M T &, CLEZRATH
HAEET, Rt X 24X 3 HiTkisds gamas, R4
B EH, FEARBRULEHE RREE, A REFX 14N RT
4R BB, 2Rk 4R | BB A ) B R B
Bk, A REAX la e N-([4-G-FE R4 L)X X 5801
ABLESY. ATALBREHERAFTRGABANFITIRLA S
B G BL BT, ABtd. RBAMAE. DX EBREF N-5 Bt gk,
Poik o, ABALH) R AHBRGBET, B4 FEREF, R BEHEABLE,
o F LX T ,

EH—FHREFEY, AXARBHE LA X 1b £H# 69 N-[[4-G3-
EX Rk 4 B R B L) RBERA B HH T E, OSEZR
LBMAET, Rk X 2K 3N ALEH S ABRBR, 2K
BRI T, FEIRBLEHERAEE, LREA X L&HH

T[FR - | KRB, E(F 4R ERBAEL SIS

C BueA A, EREAX la £MHE N-[[4-G-F X F 840X 1)
BRBE|ABBRLSY, —FRX la voWS5HmER, LALA
X 1b &M 65 N-[[4-G-F A Fv8ep 430 ) K A 50824 ] 7 BLB 4 S04
. ATARASHEARSTENARSI ok § KRS, BH. Sk
BB, Hikd, HRETHH, EHhitk, HREZEALM.

EH—FRATEY, KLRRLHELA X 1 LH 678wk 4-
AIERBRBAS W T E, O4R 122 KR CF S LERER, &
RER LB A Y, RATHT A NS L Bad T BN R,
AR RXE R ATEY, EoREAF oA S = R LEp
B EE e, LRARBFLES, FRORBRLEHE [BEE, 4
BAA K L MR ER4-RIEXRBBASYH. ATRALASHE
RFEHBBRES I TUARCGABEGKRER, £k, BRARE
SRBAEBGER, AP EBMARE, FAERELR, #hR
FhitH, HRARRL TR, LHRAABR, ERLERETHE. &
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ik, PBRAEZLESL LEAGKER.

BREAETUOALEBEEFEATLR. ERELERER.
AR LBEEE, RREKXBIERBE. /A FHMRILEH S
sy, BEAHFRLBRY. TATABRRARR BN, 5 —FE
KA\ BRRCLSEREEF LRA.

. TAFALRASHEATEY HEHMTESHBBEZES 0T ARL
#ibit h oA R, FRE, FERREREEXE. BHRTU
RoBEARENE, i —FRAKELLE. R, BRRE C
24 CobikéiE, EhEaTERE. TRE. RAE. FRéE,
tmERETRESTRE,

AFALAEHEHFEF LBAMNFI TR f 5K TBRE.
ZE&E& . NS A-NBREL CBRBERLBE. LBANTAR—FH TR
BF, HHk R HEF, LTARLEN, FHAAETEBRA, 48 C,

. B CRATMEE, R LHMTE. LRLE. L&ﬁﬁ%iﬂb&‘rﬁa,

B TR TE.

A5 —FEasEd, REARBEHE LA X 1a 4 N-[[4-3-
Ex vl 4 R )ER B |ABEN T, 041 12- KK TH
WA ERRER, ER_EELERTAENSYH, RETEAKS
M) 5 B A LR AR, A R KX R Tk b A M, KA RN
shobkfTE B S Z A LB REBRER, ARDIRBRILTY, RIRH
Ed G R, A RELA X L LG F T4 L XoBEALE

4, BT A RS S S AR A, EREAA K la
$E MY N-[[4-G- L F 8k 4- X)X X B K A BLARALE Y .

EF—#EHFES, RELARSHEEA X 1b 2EM 6 N-[[4-3-
EEF R 4 B )RR BB A |ABRBRALNLS W FE, 01- 1,2-
—ER LB ERBRAERB, LR—EXECURFTANASY, &
P S 5 B o LB Ak, A A=K R Sekk AT A 04
B, g —ERARTbokiTAdE = ROB G oBaER, £RIR
BEY, FREARBILED S RBERE, EARA X LEMH AT
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4K ) KB EY, B[Rk 4- R ERBRAAS Y S BB
Bk, EREAX la M N-[[4-G-FE 7ok 4- R )X A 1584
ABLEILSY, HitE—FEX la o E5MaE, EXELAX 1b
LM 8 N-[[4-G-FEAR Vb4 )X R |RBE | ABEA LS Y.

ERA—FEAFTEY, RAPRBHELAX 4 M EBBLE
AL4-4h 4 7 k.

Rs

S02X
4

AP XREHETF, R R RIORPR BIREHL. BA.
BRA. A, XA, FA. XA RAA. AL, RAL.
B oPmA. HNE. BRE, RRA. FA, AFXEALE Tk
M—ARENERARNK, RAREEORE. &FX. BE. iR,
FE. XA RERX. BARE. KA. BA. HF. EASL

FERAEAFE. GRREE. RPUHETE. FREATEFRR

A ARRE; -
KFPBFRORSEZRLBYAET, REH X SEMHBRRHY
XEEY:

A3

R
A 1

5
bR, fk AR E L,
AR RS T RS ERBIH—F %, Rt RALKE,
THhM—A %S ARBRK, RAKLHRE, HHE. RE. K
Bk, $H. RRA REE. RARE. HAA. BE. HF. &
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REEFR. REAFL. GARE. REEAEE. BEPHRTA.
FEAREEAFRAARELAIRARL; RV RL RFREL, #t—F
kXA F ik, XY RaghrBeliad L, HP R Tk
—AESAAARK, RAZZARE. 8FE, BRE. XREA. F
£, %A REA REKE. RAE. BE. A ARREF
A2 BEAZE. AARE. REAEE. HRPYELTE. FEAR
FLAFPRARAEHARL; R RL R'FR AL,
 EFHERFTET, $£%&#ﬂé&$£#%%¢£i&&
Beg ik, RPEFEOAEZRLBHBET, # 45— FKEAFT
5 saiidtk, WA REA X e Moy 5-E X R Trd - A X BB
e
SO,CI

'—F— - 1\

Ne
6

ER—MEaFTEY, ALVR/HNE SREAR b 4R EHR
B Ak, RYEFE02EROBRHWEAET, RAAX 27X 3
QLA BB, it REAX 6 My S RA R 4R
XA HLY.

Ede AL PTRAE, ZRTEBREA T FHRAE P G Rt A
N, BEMEWTABBE. ZALROEARBRE BARY
QHEAR. ZAZROBESTATR, RARRLEA RS A
FHRGEBEHTHAT, XATAELARANE B84, B, =R
BTN FRARREKSRAY, BAITELEE RS RS E GRS
WERBFmERFss. ZRLBHBAENRTRARBOZAYF
&4 B Ao B 4G HEAK

oty 2.3 4= 5 B A A R 474 6 #9 5 ABBAHN B RRLR
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%
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BREEZRTHEAETHRATY,
FIRZRTEBRARHAFELREATUAERIE, I FAHT.

TFA 4 ¥

2AE°C

B g ot

4 B¢ (h)

5 A%, B 18]

Rib A4 !

- 2.0

70

2

<30min

78

2.0

40

6

. 3.3h

80

3.0

60

3

S0min

76

4.0

70

2.5

1h

87

4.0

40

4

4h

77

TR aRA T, KA B B RSWER L FHRGLE mol%

1

ik AREGZRLE, LAARAKELE. K273 H6
M LmET, ZRCRHTTURNY 15 24H 4 FFLHE, T2

ﬁasr?:’va.
3%?&

&f#ﬁﬁﬁ%%ﬁ$¢,iﬁL&%ii%%%TZ#

B ARBAC BB T A — XA A AT, RARE20°C B

100°C #93¢ B R 4T, E4Lik# 30°C £ 70°C, #tm E4hik % 55°C £
65°C. RARANWE B TUAEARXRER—F LN Tit4T, Rk AEXKE
T. AZRACREFBPEUTHT. RBUEATUAEEZWEET.
ERBHEN Ti#AT, RERBFREBESG, ABLHELIILGR
%.

c. ¥meHE&F %k

m£$iwﬁ%z&¢%Eﬁi&#w&%Tu#%$ﬁﬁ&*
AR Bty FRF kR RMNT RGBT R F R F Xmd 4l &. TF
RAFITHNRRLANYRE RAEFTER, HFREREBRFHLEEH.

— BT, AEANFT EThde THAT. 4404480 A b 4] 3038 Ao
BaRAE, TeA#4T & KRR &

F#kH 1

4-(5-FA-3- XX 4-F 8k 1 )X BB (R EH, 1) 94 &
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1

TR 12-— XX LWH 784 E&

J£ 70°C T, A BLEEBIN(2.3kg, 11.7mol). T #(669ml, 11.7mol)
5 8 3A (8.05L, 190 #% /4 3% & (proof)) 695 % 2 & Aw ik & -F m A 50
+ §F 45 t9 B A(800mL, 13.3mol). Avik &t Al K (460mL) ¥ 3, K
RiaddiE 70°C FTHA# 16, AHPLC U RRAEXELEE. MA
B EmAKERSIL), BEKIKE 50°C. AR B FREFH5EHM
(250mL), A3, B2 H. BEROVERIANRLEBA, A
JlAMR, BHRILEN, ERAPRRANGE, AR THREEH
GEREE, ORREMAFHRERL. BH 1 IHE, HL 2S5
P mAK(S.TSL), K RAHBHE 20°C, ¥ RAHIEILHE; BH
F 2:1 K/TEE 3A (10.8L)F=K(4.5L)#e k. HFRHMA N, RFUEAX, &
3| 4 & B4k (2.34ke, 95% I £, 96:4 E/Z F5 FrHK). H 4 # % MS (ES)
m/z (M + H)'3t J48: 212.1075; FKR4E: 212.1085.

FE1 (BRIL) 12— XA LRB THHE

A 70°C T, @ B E4%M(75.0g, 0.382mol). T 8 44 (34.5g,
0.420mol) 5 Z 8 3A (267mL, 190 47 £ 3% B )45k 2 iz R AwN 35
& ¥ 58y H AR BB (72.0mL, 0.420mol). KB R4 70°C T4
#¥1408, AHPLCURRAEEZALET. AEHZRAK(S.0mL),
B RAKE 50°C. AA S B PREFH5EMAO05mL), S350, #EH.
REARAWEHRIANINASERN, AR LLER. BATRLEN,
R ERAGE, AR TEREEHNERER, WRREHEH
HRAERE. BE1LIRE, HE 1 SERAKQRTNL), ¥RAH
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A E 20°C. ¥REHTR;, BHA 2:1 K/TH 3A (188mL)FerK
(100mL)#% % . #BEHE 50°C AEHEA TR 16 I0F, FHEER
#.(76.39g, 95% W %, 97:3 E/Z I F-#14k).

FH2: 45-—85-FH34-—FKA5-F8ap B, 28944

MRABBEHE . BB EEFA T S500mL % £ XEH B
A 1,2-=E X LI (31.4g). AW S %% (THF) (160mL), F) &3tk
AUEBER., FIA-15°C HAEREDHEL, QEAEBMALTD
AEHIRERIIML, 2.3M), FERFEZAKT 10°C. mAZL
B, WRSHBLHE 30 94F, A XEEE H-15°C. A LB T 8BS
(120mL), HKHBEKT 10°C. REHRRE RSB HFTHBES

- HE 5°C 1 RAL(14.02)F K (160mL) &) BA-H ¥ . B H 5 BA 40mL
THF # #t, #idRA WA £ RAM. #EKRSHEHAE 20°C,
2B &E . A WER KR EH(NaHCO,)%E % (9.6g NaHCO4/160mL 7K)
k. QA NERANT RK(120mL), ZBRAE Y, B £ 48k %) 90,2°C,
A KF(439mL), R4 HE 0.5°C/min S E S5°C, AsIBEA &
A K. HROVBLRAAFLRE, BAEHA 100mL 50:50 (4

BAER) RIC:F Rikik., WEALEFTARLARMYSICCATHREA TR
R, FE W, A4 EE4KA19.75g, 52%IkR), CisHiNO, #5549
B A 254.1193(0M + H)'; TRIE: 254.1181.

T 2(BRITEL): 45-=HK5-FA34-—F x5 %epag, 2
&) 4 &

MIEABPEHE . AR EFELE AT 500mL k£ XKL B
A 1,2-=F % LEF (31.4g). A §.% % (THF) (209mL), F 6 #4
ABRRER, SHEN, HEME-15C HHREBE. QOREEBMA
ETEEGTRERZRA3IML, 2.3M), FEEFZELTF 10°C. o
AR, WRESMHASHNE-15C HMBE. RTHARMMATLRT
B5(80mL). A¥ A A RS E 0°C, REHH L4 30 £ <5°C ¢ F A
(14.0g)F=K(160mL) &) RA-H b . EARF kb REBRFIKT 15C.
BAZER A0mL ZBTEBAF %, FRERSWHES EERBIHK, ¥
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ARBOWBHE 20°C, 4 HE5E. AVEAZERIMNaHCO;)ZE
#.(9.6g NaHCO;/160mL K)##&. ©H HEMNF X(120mL), 18
BAY, AEBRE 67%H A 5 (1B F~90-93°C). fe A\ &I (439mL),
¥ RAHE 0.5°C/min 4% 5°C, ARPEAAF FEER. ¥RoY
ik, E4KEHEA 100mL 50:50 (4ARBRMAER) BRI F Xk, FEA
EBAHRAY S0°C ATZHARATREA. F2 5%, HYaEBEKEE
2 4] MR 59%). CyoHyNO, 89 % 2P &/ #3 F4H: 254.1193(M +
H)'; E£#4E: 254.1181,

FE 3 4-(5-FRI-FX4-F L ) XH 808 (KeFHE, 1)
&4 &

A .2 %4 £ 5°C 4 500mL B E BN 4,5-—&-5-FK-34-—X
£ -5-F "%k 88 (50.0g, 0.197mol). ) K K B Av A = & T 8 (38.3mL,
0.496mol), F] it HE 3, 4§ 35°C & 437 £~5°C. RN A\ R ER (232¢,
1.99mol); fAn A KA f 4 R B MEC) K S, HFHEH<25°C. &
. BWEAERMBE 60°C, K 60°C FRH 2.5 1. HALERS

CHE 0°C B, BRRAS A 2 £ 25°C & FRAT2mL)5 K
(150mL)B& 4% ¢ . B A B A T E(18.4mL)%5 K (S0mL)& RA- 7 3,
RERMANBNERBRAHT. RFEEAKGOML)ER, HtoHE
0.2°C. &% m KA f44:(62mL, 1.60mol), F) #43p, 2AERAR
) 4 34~10 £ 15°C. HRAHBIREBHRE 35°C, AFBE TRH~40
S48, AR RBEE(240mL), ¥ B BRAHEH o E 35°C, £ 35°C
T 90 547, KRN RSWERAHE 20°C, LEB %, A
F # B (100mL)F K (100mL)#%#% . HERHHH Z S00mL 4R B A,
AE~58°C FEFFHG50mL). & FEERMAKO2ML), FERMW
#E~70°C., HiHEREMAHE 50°C, &I 60 54, REALHE
5°C. £ 5°C T 1 486, SRIELER >, WARBM 75% F 8-
AK(100mL)# %, £~70°C £ E T T#k. #AFLEHEREDSC)R
I EH 171 £ 174°C (& 10°C/H54FRIZ ).

x4 2
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N-[[4-(5-F £-3-F X 4-F e )RR B A | ABE (MRS
4, 1a) &# 4

@ 500mL B A BN 4-5-F £-3-F 5K -4-FEek X)X BB
(10.0g, 0.032mol)#= % &% BF (40mL, 0.31mol). H 3% X &, v ik £ 50°C.
— K A A BRBL (40uL, 0.8mmol). A X REFTA BARER, £ 10
L4 RASMEBE M E 55.5°C. REWRERSH MM ZE 80°C, KEF
K410 948, Pk, RREAWAIHE 50°C, FIFH 60 5-4F; £
% 65°C TEARFHMARERSMTEBER, BREDHERASHE
0°C, /£ 0°C TH¥ 60 o4r. LA L2TRICKBEIR. $RBRGEAHH
4SmL PERTEASM®RE, ARERETRATFY 15 54. HEKLAS
AR 60°C AERAA—F TR 18 ) 6d, 53 B4R F4(8.72g,
5% &), B LR EH 4 DSC R KRB BT H 168.95. K& &+
%% #46 DSC iiwl#ti‘ib 147.44.

k34 3

N-[[4-(5-EFg-3-$£-4-ﬁ-ﬂvi£)$£]ﬁ&@tﬂ] ABtER4AE (tak
'#%%,m)ﬁwé
% S00mL B H BAwA N-[[4-(5-F £-3-K A 4- 78 K L1588
| BuK )% BLEE(10.0g, 0.026mol)F= 160mL A KZ B, HiE LA m#ME
45°C, HR¥ 30 94F, A 45°C THEREEBMANKY S EFFT LY
S E LA TEHERQ24g, 0.028mol). A LRE, FIEREFH
N-[[4-(5-F A -3- XA 4-F R L)X L | BB K ABBRMAE, FILL
fh. WEERASWMHEBEIE 50°C, &#E 30 047, ¥ROYERS
#FE 0°C, ¥ 60 5-4F. A LR K EK., K BEHAH4H 20mL
AAKTEERL, ERAEZTERT, ALSL. REKEFHRAY
120°0C A2 A —F T RIA, F2EKTHO.11g, 85%ik %),
I A 8k 4434 DSC R KB A4 ¥ 274.28°C,

b 4

A FEPES &L UEETFS

% 250mL B AN 4,5-= £.-5-F X-3,4-— F £ -5- 5 "% 88 (15.0g,
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0.059mol). FmA = R T8 (10.5mL), FIE#HIF, RKI KK E 44°C.
BEBRE 44 5 57°C Z @ Audk 60 547, B HFEER, AZERKBAR
2R B, HALHET 100mL FX, AATEB. HF TR
=k, B FRMREY, HREHET 250mL ARK, HME
S500mL BHA, BHETE, HKRF 18 I, TARLKEH, TR
MCE R, RGBT R, 153 10.19g (73wt R)FE F4h. EAE
36445 W £ 10°C/min X DSC 1 55 95.55 - 96.24°C. |

¥ XK

4-(5-F A -3-X X 4- 7T X)X MR 6 6941 &

# 200mL % EXBHmA 4,5-—F-5-FE-34-— %558

- 8%(13.0g, 0.0513mol), A 0.2°C & £ AARSHRM. @ EEIRANZ R
Z82(9.1mL, 0.118mol), 52| 38.6°C #9:5%& . HiEFRSH £ 2.1°C,
B e A\ S BB (34.7mL, 0.522mol), FIAEIEEAKT 14°C. HE
WA E 60°C, 3 2.5/ 08F, HHE 20°C, #HB £ 125mL MR R
3. % 200mL % & X 5 & B A F E(52mL)F= K (52mL), 44 £ 4°C,
REHEER B EAAE] 200mL R EXEEBA, FIR AR LK

F 20°C. ¥ 2 MBRLHBAE 20°C, #B £ 250mL &R+, A
¥ E(S0mL)FK(10mL), #EFHRAY. BSMILE, FERANFRY
8. P EARA 15mL KA A, #448E 250mL R, A 20mL F
XAk, AEAWEE 174g 4., ARFBBINLEHPEHE, L
fpmARKQOmL), WHITHRSK. TRKELGEHR. A
H4r SomL HEARBHHBEAIAE. ARETBRBESC)ATHRE
B, 133 13.6g (79.4wWt%) KB E,, b xtiik 45 f ke 85:15 b
4 . CisH;3NO;Cl & HRMS it J/E(M + 1): 334.0305; £ REM +1):
334.0309.

L#&H 6

4-(5-?&-3-3&4-#—%&&)&&&& 6 & ¥ &

¢ 100mL * & X B 5-FE-34- =K% F =k (5.0g,
0.0213mol), A 0.2°C £ F Rk, £ 3°C THBRARAZRTE
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(3.5mL, 0.045mol), FEiFH&. &% KHE(13.3mL, 0.201mol),
F) Bt S35 RAL iR KT 20°C. #$E &M ZE 60°C, R¥F 2.2 08, &K
BRERLHNE 6°C, 4 % 60mL M F-+. & 100mL £ £ XA
HEA T EQ20mL)FKQ20mL), 432 6°C. KB W R LB RE R I
AZE 100mL R EXEEBH, ANLHEEKT 16°C. #5AaRe
HEBZE 125mL &R, A F EXQOmL)F=/K(SmL), #3h R4,
REMILIE, FHRAAERGA, ¥ FEMA SmL Kk L, $8
£ 125mL %8, A 17TmL F X+ #k, AEZRBEFE]FL RMREH.
HREHET 100mL FXR, ATHREA2S. ABE L4888,
A RR(AImL), #HiTRE AR GERK, TRKERK, AL
4 25mL 69 BRI B4 A5 ElAR 2R B . TIREHE, B 2] 7.07g (100wt %)
R, ALl WL f M4k 6d 85:15 RS . CiH3NO5Cl 4 HRMS
i HAE (M +1): 334.0305; ER{EM +1): 334.0299,

kPS5
 4G-FRIREAA-R TR BB S

C® 1 Fr A 4-(5-F K -3- R R ek ) X 5 B K (39.6g,
0.11mol). 7K(99.5mL, 5.5mol)F= w9 &, ok #(558mL), Av# = kit &,
SHEXRBEE, EENTHRESHN. $AANECHH—FLF
AZTFR. AFEGOmML)E £ /7B BK, @R, 430545,
BRI L R AR RN, FROWEDARRE THHE 4 ) 0,
HHETR, BHLA. LRKERK, BERT, SHEADK. ¥
BARRSETEGOML) Y, pREQABE, HESHETENR
EH B, LR EEK, TR, 2 238z %, 5% 174 - 176°C.
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A1

H,NOH
—_—
o NOH
4
7 + R'Li + CH,C0,R? ————— Q '
| -
. : N\o OH
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SO;NHC(0)CH,CH

SQzNC(O)CH,CHy

Nat+
NeCH
1s e
N\
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