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RELATED APPLICATIONS

This application is a continuation-in-part of U.S. Patent Application Serial No.
10/859,476, filed June 2, 2004, and claims the benefit of and priozity to U.S. Patent Application
Serial Nos. 60/490,855, filed July 29, 2003, 60/529,731, filed December 15, 2003, 60/530,371,
filed December 17, 2003, 60/531,584, filed December 19, 2003, and 60/576,163, filed June 2,

2004, the entire enclosures of which are incorporated by reference herein.
FIELD OF THE INVENTION

The present invention relates generally to a process for synthesizing anti-infective, anti-
proliferative, anti-inflammatory, and prokinetic agents. More particularly, the invention relates
to a process for synthesizing biaryl oxazolidinone compounds that are useful as therapeutic

agents.
BACKGROUND

Since the discovery of penicillin in the 1920s and streptomycin in the 1940s, many new
compounds have been discovered or specifically designed for use as antibiotic agents. It was
once believed that infectious diseases could be completely controlled or eradicated with the use
of such therapeutic agents. However, such beliefs have been shaken by the fact that strains of
cells or microorganisms resistant to currently effective therapeuﬁc agents continue to evolve. In
fact, virtually every antibiotic agent developed for clinical use has ultimately encountered
problems with the emergence of resistant bacteria. For example, resistant strains of Gram-
positive bacteria such as methicillin-resistant staphylocci, penicillin-resistant streptococci, and
vancomycin-resistant enterococci have developed, which can cause serious and even fatal results
for patients infected with such resistant bacteria. Bacteria that are resistant to macrolide
antibiotics, i.e., antibiotics based on a 14- to 16-membered lactone ring, have developed. Also,
resistant strains of Gram-negative bacteria such as H. influenzae and M. catarrhalis have been
identified. See, e.g., F.D. Lowry, “Antimicrobial Resistance: The Example of Staphylococcus
aureus,” J. Clin. Invest., 2003, 111(9), 1265-1273; and Gold, H.S. and Moellering, R.C., Jr.,

“ Antimicrobial-Diug Resistance,” N. Engl. J. Med., 1996, 335, 1445-53.
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The problem of resistance is not limited to the area of anti-infective agents, because
resistance has also been encountered with anti-proliferative agents used in cancer chemotherapy.
Therefore, there exists a need for new anti-infective and anti-proliferative agents that are both

effective against resistant bacteria and resistant strains of cancer cells.

In the antibiotic area, despite the problem of increasing antibiotic resistance, no new
major classes of antibiotics have been developed for clinical use since the approval in the United
States in 2000 of the oxazolidinone ring-containing antibiotic, N-[[(5S)-3-[3-fluoro-4-(4-
morpholinyl)phenyl]-2-oxo-5-oxazolidinylJmethyl acetamide, which is known as linezolid and is
sold under the tradename Zyvox® (see compound A). See, R.C. Moellering, Jr., “Linezolid:

The First Oxazolidinone Antimicrobial,” Annals of Internal Medicine, 2003, 138(2), 135-142. -
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Linezolid was approved for use as an anti-bacterial agent active against Gram-positive
organisms. Unfortunately, linezolid-resistant strains of organisms are already being reported.
See, Tsiodras et al., Lancet, 2001, 358, 207; Gonzales et al., Lancet, 2001, 357, 1179; Zurenko et
al., Proceedings Of The 39" Annual Interscience Confereﬁce On Antibacterial Agents And
Chemotherapy (ICAAC); San Francisco, CA, USA, (September 26-29, 1999). Because linezolid
is both a clinically effective and commercially significant anti-microbial agent, investigators

have been working to develop other effective linezolid derivatives.

Notwithstanding the foregoing, there is an ongoing need for new anti-infective and anti-
proliferative agents. Furthermore, because many anti-infective and anti-proliferative agents have
utility as anti-inflammatory agents and prokinetic agents, there is also an ongoing need for new
compounds useful as anti-inflammatory and prokinetic agents, as well as methods for making

such compounds.
SUMMARY OF THE INVENTION

The present invention provides processes for preparing biaryl oxazolidinone compounds

having the formula:
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(R (R
M—L—A——B—Het—CH,—R®
by combining a compound of formula (I):
(R
M—L—A—Q
@

with a compound of formula (II):
()
Z——B—Het—CH,—R3
dn

in a solvent in the presence of a base and a palladium catalyst, wherein Het-CH,-R’ is selected

from the group consisting of:

,fu< —ff( p p( .

RS CH2—R3 CH2——R3

A and B independently are selected from the group consisting of phenyl, pyridyl, pyrazinyl,
pyrimidinyl, and pyridazinyl; Q is a borane having the formula -BY? or a BF; alkali metal salt; Z
is an electronegative substituent (e.g., a halogen or sulfonate); and L, M, Rl, R2, R3, Y, m,and n

and are defined as described below.

In another approach, the method includes the step of combining a compound of formula
(11D):

(R
M—L—A——~Z
(110)
with a compound of formula (IV):
(=2,
Q——B—Het—CH,—R®

(V)
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in a solvent in the presence of a base and a palladium catalyst, wherein A, B, Het, L, M, R! R?,

R3, Q, Z, m, and n, are defined as described above.

The processes of the invention can tolerate a wide variety of functional groups, so various
substituted aryl moieties can be used. In addition, the alternate processes allow for the borane
(i.e., Q) and the electronegative substituent (i.e., Z) to be present on either aryl group, which
provides synthetic flexibility. The processes generally provide the desired biaryl oxazolidinone
compound at or near the end of the overall process, and further synthetic manipulation of the

biaryl system or its substituents is generally not necessary.

The foregoing and other aspects and embodiments of the invention can be more fully

understood by reference to the following detailed description and claims.
DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to processes for preparing biaryl oxazolidinone compounds
useful as anti-proliferative agents and/or anti-infective agents. The compounds may be used
without limitation, for example, as anti-cancer, anti-microbial, anti-bacterial, anti-fungal, anti-
parasitic and/or anti-viral agents. Further, compounds produced by the processes of the
invention can be used without limitation as anti-inflammatory agents, for example, for use in
treating chronic inflammatory airway diseases, and/or as prokinetic agents, for example, for use
in treating gastrointestinal motility disorders such as gastroesophageal reflux disease,

gastroparesis (diabetic and post surgical), irritable bowel syndrome, and constipation.

Compounds synthesized according to the methods of the invention may be used to treat a
disorder in a mammal by administering to the mammal an effective amount of one or more
compounds of the invention thereby to ameliorate a symptom of a particular disorder. Such a
disorder can be selected from the group consisting of a skin infection, nosocomial pneumonia,
post-viral pneumonia, an abdominal infection, a urinary tract infection, bacteremia, septicemia,
endocarditis, an atrio-ventricular shunt infection, a vascular access infection, meningitis, surgical
prophylaxis, a peritoneal infection, a bone infection, a joint infection, a methicillin-resistant
Staphylococcus aureus infection, a vancomycin-resistant Enterococci infection, a linezolid-

resistant organism infection, and tuberculosis.
1. Definitions

The term “substituted,” as used herein, means that any one or more hydrogens on the

designated atom is replaced with a selection from the indicated group, provided that the
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designated atom's normal valency is not exceeded, and that the substitution results in a stable
compound. When a substituent is keto (i.e., =0), then 2 hydrogens on the atom are replaced.
Keto substituents are not present on aromatic moieties. Ring double bonds, as used herein, are

double bonds that are formed between two adjacent ring atoms (e.g., C=C, C=N, or N=N).

The present invention is intended to include all isotopes of atoms occurring in the present
compounds. Isotopes include those atoms having the same atomic number but different mass
numbers. By way of general example and without limitation, isotopes of hydrogen include

tritium and deuterium, and isotopes of carbon include C-13 and C-14.

The compounds described herein may have asymmetric centers. Compounds of the
present invention containing an asymmetrically substituted atom may be isolated in optically
active or racemic forms. It is well known in the ért how to prepare optically active forms, such
as by resolution of racemic forms or by synthesis from optically active starting materials. Many
geometric isomers of olefins, C=N double bonds, and the like can also be present in the
compounds described herein, and all such stable isomers are contemplated in the present
invention. Cis and trans geometric isomers of the compounds of the present invention are
described and may be isolated as a mixture of isomers or as separated isomeric forms. All chiral,
diastereomeric, racemic, and geometric isomeric forms of a structure are intended, unless the
specific stereochemistry or isomeric form is specifically indicated. All tautomers of shown or

described compounds are also considered to be part of the present invention.

When any variable (e.g., RY) occurs more than one time in any constituent or formula for
a compound, its definition at each occurrence is independent of its definition at every other
occurrence. Thus, for example, if a group is shown to be substituted with 0-2 R1 moieties, then
the group may optionally be substituted with up to two R! moieties and R! at each occurrence is
selected independently from the definition of R1. Also, combinations of substituents and/or

variables are permissible, but only if such combinations result in stable compounds.

When a bond to a substituent is shown to cross a bond connecting two atoms in a ring,
then such substituent may be bonded to any atom in the ring. When a substituent is listed
without indicating the atom via which such substituent is bonded to the rest of the compound of a
given formula, then such substituent may be bonded via any atom in such substituent.
Combinations of substituents and/or variables are permissible, but only if such combinations

result in stable compounds.
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Compounds of the present invention that contain nitrogens can be converted to N-oxides
by treatment with an oxidizing agent (e.g., 3-chloroperoxybenzoic acid (m-CPBA) and/or
hydrogen peroxides) to afford other compounds of the present invention. Thus, all shown and
claimed nitrogen-containing compounds are considered, when allowed by valency and structure,
to include both the compound as shown and its N-oxide derivative (which can be designated as
N—O or N*-O"). Furthermore, in other instances, the nitrogens in the compounds of the present
invention can be converted to N-hydroxy or N-alkoxy compounds. For example, N-hydroxy
compounds can be prepared by oxidation of the parent amine by an oxidizing agent such as
m-CPBA. All shown and claimed nitrogen-containing compounds are also considered, when
allowed by valency and structure, to cover both the compound as shown and its N-hydroxy (i.e.,
N-OH) and N-alkoxy (i.e., N-OR, wherein R is substituted or unsubstituted Cy. alkyl,

C1.6 alkenyl, Cy.¢ alkynyl, Cs.14 carbocycle, or 3-14-membered heterocycle) derivatives.

When an atom or chemical moiety is followed by a subscripted numeric range (e.g., Ci.6),
the invention is meant to encompass each number within the range as well as all intermediate
ranges. For example,"‘Cl_s alkyl” is meant to include alkyl groups with 1, 2, 3, 4, 5, 6, 1-6, 1-5,
1-4, 1-3, 1-2, 2-6, 2-5, 2-4, 2-3, 3-6, 3-5, 3-4, 4-6, 4-5, and 5-6 carbons.

As used herein, “alkyl” is intended to include both branched and straight-chain saturated
aliphatic hydrocarbon groups having the specified number of carbon atoms. For example, C1.6
alkyl is intended to include Cj, Cp, C3, C4, Cs, and Cg alkyl groups. Examples of alkyl include,
but are not limited to, methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl, t-butyl, n-pentyl,
s-pentyl, and n-hexyl.

As used herein, “alkenyl” is intended to include hydrocarbon chains of either straight or

branched configuration having one or more carbon-carbon double bonds occurring at any stable

point along the chain. For example, Cy.6 alkenyl is intended to include C3, C3, Ca, Cs, and Cg

alkenyl groups. Examples of alkenyl include, but are not limited to, ethenyl and propenyl.

As used herein, “alkynyl” is intended to include hydrocarbon chains of either straight or

branched configuration having one or more carbon-carbon triple bonds occurring at any stable

“point along the chain. For example, Cy.¢ alkynyl is intended to include Cy, C3, C4, Cs, and Cg

alkynyl groups. Examples of alkynyl include, but are not limited to, ethynyl and propynyl.
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As used herein, “halo” or “halogen” refers to fluoro, chloro, bromo, and iodo.
“Counterion” is used to represent a small, negatively charged species such as chloride, bromide,

hydroxide, acetate, and sulfate.

As used herein, “carbocycle” or “carbocyclic ring” is intended to mean any stable
monocyclic, bicyclic, or tricyclic ring having the specified number of carbons, any of which may
be saturated, unsaturated, or aromatic. For example a Cs.14 carbocycle is intended to mean a
mono-, bi-, or tricyclic ring having 3, 4, 5, 6,7, 8,9, 10, 11, 12, 13, or 14 carbon atoms.
Examples of carbocycles include, but are not limited to, cyclopropyl, cyclobutyl, cyclobutenyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cycloheptenyl, cycloheptyl, cycloheptenyl, adamantyl,
cyclooctyl, cyclooctenyl, cyclooctadienyl, fluorenyl, phenyl, naphthyl, indanyl, adamantyl, and
tetrahydronaphthyl. Bridged rings are also included in the definition of carbocycle, including,
for example, [3.3.0]bicyclooctane, [4.3.0]bicyclononane, [4.4.0]bicyclodecane, and
[2.2.2]bicyclooctane. A bridged ring occurs when one or more carbon atoms link two non-
adjacent carbon atoms. Preferred bridges are one or two carbon atoms. It is noted that a bridge
always converts a monocyclic ring into a tricyclic ring. When a ring is bridged, the substituents
recited for the ring may also be present on the bridge. Fused (e.g., naphthyl and
tetrahydronaphthyl) and spiro rings are also included. |

As used herein, the term “heterocycle” or “heterocyclic” is intended to mean any stable
monocyclic, bicyclic, or tricyclic ring which is saturated, unsaturated, or aromatic and comprises
carbon atoms and one or more ring heteroatoms, e.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6
heteroatoms, independently selected from the group consisting of nitrogen, oxygen, and sulfur.
A bicyclic or tricyclic heterocycle may have one or more heteroatoms located in one ring, or the
heteroatoms may be located in more than one ring. The nitrogen and sulfur heteroatoms may
optionally be oxidized (i.e., N—O and S(O),, where p=1or2). Whena nitrogen atom is
included in the ring it is either N or NH, depending on whether or not it is attached to a double
bond in the ring (i.e., a hydrogen is present if needed to maintain the tri-valency of the nitrogen
atom). The nitrogen atom may be substituted or unsubstituted (i.e., N or NR wherein R is H or
another substituent, as defined). The heterocyclic ring may be attached to its pendant group at
any heteroatom or carbon atom that results in a stable structure. The heterocyclic rings described
herein may be substituted on carbon or on a nitrogen atom if the resulting compound is stable. A
nitrogen in the heterocycle may optionally be quaternized. It is preferred that when the total

number of S and O atoms in the heterocycle exceeds 1, then these heteroatoms are not adjacent
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to one another. Bridged rings are also included in the definition of heterocycle. A bridged ring
occurs when one or more atoms (i.e., C, O, N, or S) link two non-adjacent carbon or nitrogen
atoms. Preferred bridges include, but are not limited to, one carbon atom, two carbon atoms, one
nitrogen atom, two nitrogen atoms, and a carbon-nitrogen group. It is noted that a bridge always
converts a monocyclic ring into a tricyclic ring. When a ring is bridged, the substituents recited

for the ring may also be present on the bridge. Spiro and fused rings are also included.

As used herein, the term “aromatic heterocycle” or “heteroaryl” is intended to mean a
stable 5, 6, or 7-membered monocyclic or bicyclic aromatic heterocyclic ring or 7, 8, 9, 10, 11,
or 12-membered bicyclic aromatic heterocyclic ring which consists of carbon atoms and one or
more heteroatoms, e.g., 1 or 1-2 or 1-3 or 1-4 or 1-5 or 1-6 heteroatoms, independently selected
from the group consisting of nitrogen, oxygen, and sulfur. In the case of bicyclic heterocyclic
aromatic rings, only one of the two rings needs to be aromatic (e.g., 2,3-dihydroindole), though
both may be (e.g., quinoline). The second ring can also be fused or bridged as defined above for
heterocycles. The nitrogen atom may be substituted or unsubstituted (i.e., N or NR wherein R is
H or another substituent, as defined). The nitrogen and sulfur heteroatoms may optionally be
oxidized (i.e., N—O and S(O),, where p=1 or 2). It is to be noted that total number of S and O

atoms in the aromatic heterocycle is not more than 1.

Examples of heterocycles include, but are not limited to, acridinyl, azocinyl,
benzimidazolyl, benzofuranyl, benzothiofuranyl, benzothiophenyl, benzoxazolyl,
benzoxazolinyl, benzthiazolyl, benztriazolyl, benztetrazolyl, benzisoxazolyl, benzisothiazolyl,
benzimidazolinyl, carbazolyl, 4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydroquinolinyl, 2H,6H-1,5,2-dithiazinyl, dihydrofuro[2,3-b]tetrahydrofuran, furanyl,
furazanyl, imidazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolenyl, indolinyl,
indolizinyl, indolyl, 3H-indolyl, isatinoyl, isobenzofuranyl, isochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyl, isothiazolyl, isoxazolyl, methylenedioxyphenyl,
morpholinyl, naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-
oxadiazolyl, 1,2,5-oxadiazolyl, 1,3,4-oxadiazolyl, oxazolidinyl, oxazolyl, oxindolyl, pyrimidinyl,
phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxathinyl, phenoxazinyl,
phthalazinyl, piperazinyl, piperidinyl, piperidonyl, 4-piperidonyl, piperonyl, pteridinyl, purinyl,
pyranyl, pyrazinyl, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazole,
pyridoimidazole, pyridothiazole, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl,
2H-pyrrolyl, pyrrolyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl, quinuclidinyl,
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tetrahydrofuranyl, tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrazolyl, 64-1,2,5-
thiadiazinyl, 1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyl,
thianthrenyl, thiazolyl, thienyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl, thiophenyl,
triazinyl, 1,2,3-triazolyl, 1,2,4-triazolyl, 1,2,5-triazolyl, 1,3,4-triazolyl, and xanthenyl.

As used herein, the term “amine protecting group” is intended to mean a functional group
that converts an amine, amide, or other nitrogen-containing moiety into a different chemical
group that is substantially inert to the conditions of a particular chemical reaction. Amine
protecting groups are preferably removed easily and selectively in good yield under conditions
that do not affect other functional groups of the molecule. Examples of amine protecting groups
include, but are not limited to, benzyl, z-butyldimethylsilyl, z-butdyldiphenylsilyl, #-
butyloxycarbonyl, p-methoxybenzyl, methoxymethyl, tosyl, trifluoroacetyl, trimethylsilyl,
fluorenyl-methyloxycarbonyl, 2-trimethylsilyl-ethyoxycarbonyl, 1-methyl-1-(4-biphenylyl)
ethoxycarbonyl, allyloxycarbonyl, and benzyloxycarbonyl. Other suitable amine protecting
groups are straightforwardly identified by those of skill in the art, e.g., by reference to Green &
Wauts, Protective Groups in Organic Synthesis, 3d Ed. (1999, John Wiley & Sons, Inc.).

“Stable compound” and “stable structure” are meant to indicate a compound that is
sufficiently robust to survive isolation to a useful degree of purity from a reaction mixture, and

formulation into an efficacious therapeutic agent.
All percentages and ratios used herein, unless otherwise indicated, are by weight.

Throughout the description, where compositions are described as having, including, or
comprising specific components, it is contemplated that compositions also consist essentially of,
or consist of, the recited components. Similarly, where processes are described as having,
including, or comprising specific process steps, the processes also consist essentially of, or
consist of, the recited processing steps. Further, it should be understood that the order of steps or
order for performing certain actions are immaterial so long as the invention remains operable.

Moreover, two or more steps or actions may be conducted simultaneously.
2. Processes of the Invention

The processes of the invention involve a Suzuki-type coupling reaction between an aryl
borane compound (e.g., an aryl boronic acid, aryl boronic ester, aryl boronic halide, or
organoborane) and an aryl compound having an electronegative substituent (e.g., an aryl halide

or aryl sulfonate) in a solvent in the presence of a base and a palladium catalyst. See, e.g.,
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Miyaura et al., Tetrahedron Letters, 3437 (1979), and Miyaura & Suzuki, Chem. Comm., 866
(1979).

In one aspect, the invention provides processes for synthesizing compounds having the

formula:
(R (%)
5 M—L—A——B—Het—CH,—R3,
In one approach, the process includes the step of combining a compound of formula (1):
(R
M—L—A—Q

@)

with a compound of formula (II):
()
10 Z——B—Het—CH,—R?®

dDn

in a solvent in the presence of a base and a palladium catalyst, wherein

A is selected from the group consisting of:

phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

15 B is selected from the group consisting of:

phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

Het-CH,-R? is selected from the group consisting of:

,fiN,ZiH ﬁt/( p t? -

2—R3 CH2—R3 CH2——R3

M-L is selected from the group consisting of:
20 a) M-X, b) M-L}, ¢) M-L'-X, d) M-X-L?, ¢) M-L'-X-L?, f) M-X-L'-X-L?,
g) M-L'-X-12-X, h) M-X-X-, i) M-L-X-X-, j) M-X-X-L?, and
k) M-L!-X-X-1%, wherein
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X, at each occurrence, independently is selected from the group consisting
of:
a) -O-, b) -NR*-, ¢) -N(0)-, d) -N(OR"-, &) -S(0),-, f) -SO,NR™,
g) -NR*SO;-, h) -NR*N=, i) =N-NR*-, j) -O-N=, k) =N-O-,
) -N=, m) =N-, n) -NR*-NR*-, 0) -NR*C(0)O-, p) -OC(O)NR*-,
q -NR*C(O)NR* r) -NR*C(NR*)NR*-, and
5)

SN
J P
R* .

2

RARN

L! is selected from the group consisting of:
a) C1¢ alkyl, b) Cy.¢ alkenyl, and c) Cy.¢ alkynyl,
wherein any of a) — ¢) optionally is substituted with one or

more R’ groups; and

L2 is selected from the group consisting of:
a) Cy alkyl, b) C,.6 alkenyl, and c) Cy.¢ alkynyl,
wherein any of a) — ¢) optionally is substituted with one or

more R’ groups;
alternatively, L in M-L is a bond;

M is selected from the group consisting of:
a) Cs.14 saturated, unsaturated, or aromatic carbocycle, b) 3-14 membered
saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
¢) C1.6 alkyl, d) Cy.6 alkenyl, e) Cy.6 alkynyl, and f) ~CN,

wherein any of a) — ) optionally is substituted with one or more R’
groups;
Q is a borane having the formula —-BY>, wherein

Y, at each occurrence, independently is selected from the group consisting of:
a) —OH, b) -OC .6 alkyl, c) ~OC,.s alkenyl, d) ~OCy. alkynyl,

e) -OC .14 saturated, unsaturated, or aromatic carbocycle, f) Ci.6 alkyl,



10

15

20

25

30

WO 2005/012271 PCT/US2004/024339

-12-

g) Cy. alkenyl, h) C,.¢ alkynyl, and i) C;.14 saturated, unsaturated, or

aromatic carbocycle,

wherein any of b) — i) optionally is substituted with one or more

halogens;

alternatively, two Y groups taken together comprise a chemical moiety selected
from the group consisting of:
a) -OCRHRHCRHRHO-, and b) -OCRHRHCHCRHRHO-;

alternatively, Q is a BF; alkali metal salt or 9-borabicyclo[3.3.1]nonane;

Z is selected from the group consisting of:
a) I, b) Br, ¢) Cl, and d) R°0SOs-;

R!, at each occurrence, independently is selected from the group consisting of:
a) F, b) CL, ¢) Br, d) I, e) -CFs, f) —OR®, g) -CN, h) -NO,, i) -NR'R?, j) -C(O)R’,
k) -C(O)OR?, 1) -OC(O)R*, m) -C(O)NR‘R*, n) -NR*C(O)R®, 0) -OC(O)NR'R*,
p) -NR*C(0)OR?, q) -NR*C(O)NR'R’, ) -C(S)R’, 5) -C(S)OR?, t) -OC(S)R?,
) -C(S)NR'RY, v) -NR*C(S)R*, w) -OC(S)NR'R, x) -NR*C(S)OR*,
v) -NR*C(S)NR'R?, z) -C(NRHR?, aa) -C(NR*)OR?, bb) -OC(NRHR?,
cc) -C(NRHNR'R®, dd) -NR*CANRHR?, ee) -OC(NRHNRR®,
ff) NR*C(NRY)OR?, gg) -NR*CINRHNR*R?, hh) -S(0),R", ii) -SO,NR*R*, and
HRY

R2, at each occurrence, independently is selected from the group consisting of:
a) F, b) CL, ¢) Br, d) I, &) -CFs, f) —OR*, g) -CN, h) -NO,, i) -NR*R?, j) -C(O)R’,
k) -C(O)OR%, 1) -OC(O)R?, m) -C(O)NR’R*, n) -NR*C(O)R", 0) -OC(O)NR'R",
p) -NR*C(0)OR?, q) -NR*C(O)NR'R*, 1) -C(S)R?, 5) -C(S)OR?, 1) -OC(S)R",
1) -C(S)NR'R?, v) -NR*C(S)R?, w) -OC(S)NR'R?, x) -NR*C(S)OR?,
¥) NR*C(S)NR'R?, z) -C(NRH)R, aa) -C(NR*)OR?, bb) -OC(NR*R,
cc) -CONRHNRR?, dd) -NR*C(NRHR?, ee) -OC(NRY)NR'R?,
) NR*C(NR*)OR?, gg) -NR*CONRHNR?R?, hh) -S(O),R", ii) -SO,NR'R*, and
i RY

R? is selected from the groﬁp consisting of:
a) ~OR*, b) -NR*R*, ¢) -C(O)R?, d) -C(O)OR?, ¢) -OC(O)R, ) -C(O)NR'R®,
g) NR*C(O)R?, h) -OC(O)NR*R?, i) -NR*C(0)OR?, j) -NR*C(O)NR'R",
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1) -C(S)RY, 1) -C(S)OR?, m) -OC(S)R*, n) -C(S)NR'R*, 0) -NR'C(S)R?,

p) -OC(S)NR'R?, q) -NR*C(S)OR?, r) -NR*C(S)NR'R?, 5) -CONR)R?,

) -CINRYOR?, u) -OCINRHR?, v) -CONRHNRR?, w) -NR*C(NR*R,

x) -OC(NRHNR?R®, ) -NR*C(NR*)OR?, z) -NR*C(NRHNR'R, aa) -S(O),R",
bb) -SO.NR*R*, and cc) RY;

R*, at each occurrence, independently is selected from the group consisting of:

a) H, b) —OR®, ¢) an amine protecting group, d) Ci.¢ alkyl, €) Cz. alkenyl,

f) Cy.¢ alkynyl, g) Cs.14 saturated, unsaturated, or aromatic carbocycle,

h) 3-14 membered saturated, unsaturated, or aromatic heterocycle comprising one or
more heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
i) -C(0)-Cy6 alkyl, j) -C(0)-Cy-6 alkenyl, k) —C(0)-Cy.¢ alkynyl, I) -C(O)-Cs.14
saturated, unsaturated, or aromatic carbocycle, m) -C(O)-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, n) -C(0)O-Cy.¢ alkyl,

0) -C(0)0-Cy alkenyl, p) -C(0)0-Cy.¢ alkynyl, q) -C(0)O-C;.14 saturated,
unsaturated, or aromatic carbocycle, and r) -C(0)0-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur,

wherein any of d) —r) optionally is substituted with one or more R’ groups;

R’, at each occurrence, is independently selected from the group consisting of:

a) F, b) CL, ¢) B, d) I, &) =0, £) =S, g) =NR’, h) =NORS, i) =N-NR‘R’, j) -CF3, k) -
ORS, 1) -CN, m) -NO,, n) -NRR, 0) -C(O)R’, p) -C(O)OR’, q) -OC(O)R®,

1) <C(O)NR®RS, 5) -NRSC(O)R’, ) -OC(O)NR°R®, u) -NR*C(O)OR’,

v) -NR®C(O)NR®RE, w) -C(S)R, x) -C(S)OR’, ¥) -OC(S)R®, 2) -C(S)NR°R’,

aa) -NROC(S)RS, bb) -OC(SNRR®, cc) -NRC(S)OR’, dd) -NR’C(S)NR'R’,

ee) -C(NROR®, £f) -CINRORS, gg) -OC(NR®R®, hh) -CONR®)NR'R’,

i) -NRSCONRO)RY, jj) -OCINRE)NR RS, kk) -NRC(NR®OR’,

i) -NREC(NR®NR®RS, mm) -S(0),R®, nn) -SO,NRR, and 00) R’

RS, at each occurrence, independently is selected from the gfoup consisting of:

a) H, b) —OR?, ¢) an amine protecting group, d) C.s alkyl, €) Ca.6 alkenyl,
f) Cy.¢ alkynyl, g) Cs.14 saturated, unsaturated, or aromatic carbocycle,

h) 3-14 membered saturated, unsaturated, or aromatic heterocycle comprising one



10

15

20

25

30

WO 2005/012271 PCT/US2004/024339

-14-

or more heteroatoms selected from the group consisting of nitrogen, oxygen, and
sulfur, i) -C(0)-Cy.6 alkyl, j) -C(0O)-C,.¢ alkenyl, k) ~C(O)-Cz. alkynyl,

1) -C(0)-C;3.14 saturated, unsaturated, or aromatic carbocycle,

m) -C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
comprising one or more heteroatoms selected from the group consisting of nitrogen,
oxygen, and sulfur, n) -C(0)O-C.¢ alkyl, 0) -C(0)O-Cy.6 alkenyl, p) -C(O)O-

Cy. alkynyl, q) -C(0)O-Cs.14 saturated, unsaturated; or aromatic carbocycle, and

1) -C(0)0-3-14 membered saturated, unsaturated, or aromatic heterocycle
comprising one or more heteroatoms selected from the group consisting of nitrogen,
oxygen, and sulfur,

wherein any of d) —r) optionally is substituted with one or more R’ groups;

R’, at each occurrence, independently is selected from the group consisting of:

a) F, b) CL ¢) Br, d) I, ¢) =0, f) =8, g) =NR®, h) =NOR?, i) =N-NR’R?, j) -CFs, k) —

OR?, 1) -CN, m) -NO,, n) -NR°R®, 0) -C(O)R?, p) -C(O)OR?, q) -OC(O)R’,

1) -C(OINR’RS, 5) -NR3C(O)R®, t) -OC(O)NR®R?, u) -NR*C(0)OR®,

V) -NRSC(O)NR"R{' w) -C(S)R®, x) -C(S)OR?, y) -OC(S)R?, z) -C(S)NR’R?,

aa) -NR3C(S)R?, bb) -OC(S)NR®R?, cc) -NRPC(S)OR?, dd) -NRPC(S)NR'R?,

ee) -C(NRYR®, £f) -CINR®)OR®, gg) -OCNRY)R?, hh) -CONR®)NR'R®,

ii) -NRSCNR®)R?, jj) -OCANRENRPR®, k) -NREC(NR®)OR?,

1) -NR®C(NR*)NR®R®, mm) -S(0),R?, nn) -SO,NR’R?, 00) Cy.6 alkyl,

pp) Ca.6 alkenyl, qq) Ca. alkynyl, rr) Cs.14 saturated, unsaturated, or aromatic

carbocycle, and ss) 3-14 membered saturated, unsaturated, or aromatic heterocycle

comprising one or more heteroatoms selected from the group consisting of nitrogen,

oxygen, and sulfur,
wherein any of 00) — ss) optionally is substituted with one or more moieties
selected from the group consisting of Rs, F, Cl, Br, I, -CF3, —ORS, —SRS,
-CN, -NO,, -NR*R®, -C(O)R®, -C(0)OR®, -OC(O)R?, -C(O)NR’R?,
NR]C(O)R?, -OC(O)NR®R?, -NR®C(O)OR?, -NR]C(O)NR®R?, -C(S)R®,
-C(S)OR®, -OC(S)R?, -C(S)NRPR®, -NR¥C(S)R?, -OC(S)NR'R?,
NREC(S)OR?, -NR]C(S)NR®R®, -CONRHR?, -C(NR®)OR?, -OCINR)R?,
-CANRHNRPR?, -NREC(NR®)R?, -OC(NR®)NRPR®, -NR*C(NR®)OR?,
NRC(NR¥)NR®R?, -SO,NR®R?, and-S(O),R®;
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RS, at each occurrence, independently is selected from the group consisting of:
a) H, b) an amine protecting group, c) Ci.¢ alkyl, d) Ca¢ alkenyl, ) C;.6 alkynyl,
f) C3.14 saturated, unsaturated, or aromatic carbocycle, g) 3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, h) -C(0)-Cy.¢ alkyl,
i) -C(0)-Cs.6 alkenyl, j) —C(0O)-C.¢ alkynyl, k) -C(O)-Cs.14 saturated,
unsaturated, or aromatic carbocycle, 1) -C(0)-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, m) -C(0)O-Cy.¢ alkyl,
n) -C(0)0-C,.¢ alkenyl, 0) -C(0)0-Cy.¢ alkynyl, p) -C(0)O-C;.14 saturated,
unsaturated, or aromatic carbocycle, and q) -C(0)O-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected

from the group consisting of nitrogen, oxygen, and sulfur,

wherein any of ¢) — q) optionally is substituted with one or more moieties
selected from the group consisting of F, Cl, Br, I, -CF3, -OH, —OCy.¢ alkyl,
-SH, -SC\.¢ alkyl, -CN, -NO,, -NH,, -NHC.¢ alkyl, -N(C1.¢ alkyl),,
-C(0)C . alkyl, -C(0)OCy¢ alkyl, -C(O)NH;, -C(O)NHC;.¢ alkyl,
-C(O)N(C .6 alkyl),, -NHC(O)Cy6 alkyl, -SO,NH,-, -SO,NHC. alkyl,
-SO,N(Cy.4 alkyl),, and -S(0)C1.6 alkyl;

R’ is selected from the group consisting of:

a) Cy.¢ alkyl, b) phenyl, and c) toluyl;

wherein any of a) - ¢) optionally is substituted with one or more moieties

selected from the group consisting of F, Cl, Br, and I;
mis0,1,2,3,0r4,;
nis0, 1,2, 3, or4; and
p, at each occurrence, independently is 0, 1, or 2.

In an alternative approach, the method includes the step of combining a compound of

formula (II1):

(l}‘)m
M—L—A—Z
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(§10))
with a compound of formula (IV):
(R,
Q—B—Het—CH,—R3
av)

in a solvent in the presence of a base and a palladium catalyst, wherein A, B, Het, L, M, R, R%,

R3, R*, Q, Z, m, and n are defined as described above.

In another aspect, the invention provides processes for preparing a compound having the

formula:

R1 R2 O

6 R

M—L—A—B—N" O
H,C—R3,
In one approach, the process includes the step of combining a compound of formula (V):
(R
M—L—A—AQ
V)

with a compound of formula (VI):

(RZ)n 0]
z———lla—NJJ\o
H,C—R3
(VD)

in a solvent in the presence of a base and a palladium catalyst. In an alternative approach, the

method includes the step of combining a compound of formula (VII):
(R
M—L—A—Z
(VID

with a compound of formula (VIII):
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(RZ)n (0]
o
H,C—R3
(VIID)

in a solvent in the presence of a base and a palladium catalyst. In either approach, A, B, L, M,

RY, R% R? Q, Z, m, and n are defined as described above.

5 In yet another aspect, the invention provides processes for preparing a compound having

the formula:

1 2 0]
LI LIe Y

H,C—R3,

In one approach, the process includes the step of combining a compound of formula (IX):

(R

M—L—A—Q
10 ax)
with a compound of formula (X):
(I?z)n O

PN

Z—B—N~ "0
H,C—R3
X)

in a solvent in the presence of a base and a palladium catalyst. Alternatively, the compound can

15  be prepared by combining a compound of formula (XI):
(&
M—L—A——Z
XI)
with a compound of formula (XII):
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& 1

Q—B—N" "0
H,C—R3
(XID)

in a solvent in the presence of a base and a palladium catalyst. In either approach, A, B, L, M,
RY, R%, R? Q, Z, m, and n are defined as described above.

5 Embodiments of any of the above processes can include the following:

In preferred compounds, A and B independently are selected from the group consisting of
phenyl and pyridyl, and m and n independently are 0, 1, or 2. R? can be triazole, tetrazole,
oxazole, or isoxazole, and particularly [1,2,3]triazol-1-yl. Alternatively, R? can be —NHC(O)R4,
and particularly -NHC(O)CHa.

10 In various embodiments, compounds (II), (VI), or (X) can have a formula selected from:
C J‘i
Z—@( \_( \___5
HgC —R3, H,C—R?, F H,C—
X = A
Z N O 0 z N ©O 1)
F 2'C-—ﬁJ\CH3 F HQ'C—N)J\CH3
X = A
Z N" O z N° O
. Ny Ny
H,C—N F HoC—N
= , Or D

wherein R, R3, Z, and n are defined as described above.
15 In addition, compounds (I), (V), or (IX) can have a formula selected from:

R (R1)m

wherein L, M, Q, Rl, and m are defined as described above.
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In other embodiments, compounds (IV), (VIII), or (XII) can have a formula selected

from:

-

H,c—R3 ~ F H,c—R3 ~ F H,C—R3
X = A
Q‘@‘N 0] 0 Q N O o
F HZC—N/U\CH3 F \Téc——r\JJ\c:H3
H , H ,
o) R o)
Q N)Lo N/U\o
\*4 /NQ N L( ,N: N

wherein R%, R?, Q, and n are defined as described above.

Additionally, compounds (III), (VII), or (XI) can have one of the following formulas:

wherein L, M, R}, Z, and m are defined as described above.

10 In any of these embodiments, M-L can be M-CHz-X-CHp-. In some embodiments, X is
-NR*-, where R* can be, for example, H or an amine protecting group. Examples of suitable
amine protecting groups include benzyl, -butyldimethylsilyl, #-butdyldiphenylsilyl,
t-butyloxycarbonyl, p-methoxybenzyl, methoxymethyl, tosyl, trifluoroacetyl, trimethylsilyl,
fluorenyl-methyloxycarbonyl, 2-trimethylsilyl-ethyoxycarbonyl, 1-methyl-1-(4-

15  biphenylyl)ethoxycarbonyl, allyloxycarbonyl, and benzyloxycarbonyl. In embodiments where R*

is an amine protecting group, the processes can include the step of removing the amine protecting

group.
In alternative embodiments, M-L is M-S-L-NR*- 1.2, wherein L' and L2 are Cy.6 alkyl.

Particularly, M-L can be M-S—CH,CH,-NH-CH,-. In still other embodiments, L is Cy¢ alkyl,
20  and particularly -CH,-.
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In the above embodiments, M can be a 5-6 membered saturated, unsaturated, or aromatic
heterocycle comprising one or more heteroatoms selected from the group consisting of nitrogen,
oxygen, and sulfur. Examples of suitable heterocycles include triazole, tetrazole, oxazole, and

isoxazole, and particularly isoxazol-4-yl, [1,2,3]triazol-1-yl, and [1,2,3]triazol-4-yl.

Alternatively, M-L can be M-X-CH,-. In some embodiments, X is -NR*-, where R* can
be, for example, H or an amine protecting group, as described above. In embodiments where R*
is an amine protecting group, the processes can include the step of removing the amine

protecting group. In other embodiments, M-L is

M\i
RARINT N7
R4

2
or, more particularly,

M

~N
I
H H .

In the above embodiments, M can be a halogenated Cy.¢ alkyl, Cy. alkenyl, or
C».6 alkynyl group, optionally substituted with one or more R’ groups, as defined above.
Alternatively, M can be a—CN group. In particular embodiments, M is a C1.¢ alkyl substituted
with one or more atoms selected from the group consisting of F, Cl, Br, and I, for example,
-CH,CH,CH,F. M can also be a C.¢ alkyl substituted with one or more —CN groups, for
example, -CH,CH,CN. Other examples of suitable M groups include, but are not limited to,
~CH,CH(OH)CH,F and -CH,C(O)NHo,.

In alternative embodiments, M is C.¢ alkyl, Cs.¢ alkenyl, or Cy.¢ alkynyl, wherein one or
more carbons is replaced with S(O), and one or more of the remaining carbons optionally is

substituted with one or more R’ groups.

Other embodiments include compounds wherein M has the formula:

|
v—L'-C—L2—,

wherein V is H, NR*RY, -OR* or Ci¢ alkyl optionally substituted with one or more R’ groups;

WisOorS; and L! and 1.2 are defined as described above.
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The Z group can be a halogen or a sulfonate. Examples of suitable sulfonates include,
but are not limited to, methanesulfonate (“mesylate”), trifluoromethanesulfonate (“triflate”), and
p-toluenesulfonate (“tosylate”). In preferred embodiments, the Z group is I. Preferred Q groups
include -B(OH), —BF2'KF, and

CHs
L B/O CHs
CHs |

In any of the above processes, the base can be selected from the group consisting of alkali
metal hydroxides, alkali metal carbonates, alkali metal fluorides, trialkyl amines, and mixtures
thereof. Examples of suitable bases include potassium carbonate, sodium carbonate, sodium
methoxide, sodium ethoxide, potassium fluoride, triethylamine, diisopropylethylamine, and

mixtures thereof. In certain embodiments, the ratio of equivalents of base to equivalents of
compound (I), (IV), (V), (VIII), (IX), or (XII) is about 3:1.

The catalyst can be a palladium catalyst, for example, a liganc_l coordinated palladium(0)
catalyst (e.g., a tetrakis(trialkylphosphine)palladium(0) or a tetrakis(triarylphosphine) 7
palladium(0) catalyst) or a ligand coordinated palladium(II) catalyst. Suitable catalysts include,
for example, tetrakis(triphenylphosphine)palladium(0), dichloro[1,1 ’-bis(diphenylphosphino)
ferrocene]palladium(Il), dichlorobis(triphenylphosphine)palladium(Il), palladium(ll) acetate, and
palladium(II) chloride. In particular embodiments, the catalyst is tetrakis(triphenylphosphine)
palladium(0), and the ratio of the equivalents of the catalyst to the equivalents of compound (I),
V), (V), (VIID), (IX), or (XII) is about 1:20.

The solvent can be an aqueous solvent, or a mixture of water and an organic solvent,
wherein the organic solvent is selected from the group consisting of methanol, ethanol, propanol,
isopropanol, butanol, isobutanol, secondary butanol, tertiary butanol, benzene, toluene,
tetrahydrofuran, dimethylformamide, 1,2-diethyl ether, dimethoxyethane, diisopropyl ether,
methyltertiarybutyl ether, methoxymethyl ether, 2-methoxyethyl ether, 1,4-dioxane,
1,3-dioxolane, and mixtures thereof. In particular embodiments, the solvent is a mixture of

water, toluene, and ethanol, for example, in a ratio of about 1:3:1 by volume.

The process can be carried out at a temperature of about 20 °C to about 100 °C. In some

embodiments, the process is carried out at the reflux temperature of the solvent.
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Other reaction conditions for the Suzuki-type coupling reactions of the invention are
straightforwardly identified by those of skill in the art, e.g., by reference to Suzuki & Brown,
Organic Synthesis Via Boranes Volume 3: Suzuki Coupling, (Aldrich, 2003).

Table 1 includes exemplary compounds that can be synthesized according to the
processes of the invention.
Table 1

Compound Structure

Number
N=—
F

(58)N-[3-(2-Fluoro-4'-{[(quinolin-4-ylmethyl)-amino]-methyl} -
biphenyl-4-yl)-2-oxo-oxazolidin-5-ylmethyl]-acetamide

H 0)
y

HN
)=o

(58)N-[3-(2-Fluoro-4'-{[([1,2,3]thiadiazol-4-ylmethyl)-amino]-methyl}-
biphenyl-4-yl)-2-ox0-oxazolidin-5-ylmethyl]-acetamide

b
3 — N\/K/H\”/

s o

(58)N-{3-[3-Fluoro-4-(6-tetrazol-1-ylmethyl-pyridin-3-yl)-phenyl}-2-
oxo0-oxazolidin-5-ylmethyl}-acetamide

>:O

(5S)N-[3-(2-Fluoro-4'-[1,2,3]triazol-1-ylmethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide
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O’\;\]\/N(}\j\

HN

7=o

(5S)N-[3-(2-Fluoro-4'-{[(isoxazol-4-ylmethyl)-amino]-methyl } -
biphenyl-4-y1)-2-0x0-oxazolidin-5-ylmethyl]-acetamide

A A~
| F HN7:O

(5S)N-[3-(2-Fluoro-4'-{[(3H-[1,2,3]triazol-4-ylmethyl)-amino]-
methyl}-biphenyl-4-y1)-2-0x0-oxazolidin-5 -ylmethyl]-acetamide

j\/ﬂ\)vw

(5R)3-(2-Fluoro-4'-{[(3H-[1,2,3]triazol~ -4-ylmethyl)-amino]-methyl} -
biphenyl-4-y1)-5-[1,2,3]triazol-1-ylmethyl-oxazolidin-2-one

A »?t‘g
F

HN

7:0

(5S)N-[3-(2-Fluoro-4'-{[methyl-(3H-[1,2,3]triazol- -4-ylmethyl)-amino]-
methyl}-biphenyl-4-yl)-2-oxo-oxazolidin-5-ylmethyl]- -acetamide

O>\~o
7:

(5S)N- [3-(2-Fluoro-4'-pyrrolidin-1-ylmethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

10

Soph

N7=O
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(5S)N-[3-(2-Fluoro-4'-piperidin-1-ylmethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

11

E Q

OO,

HN

720

(5S)N-(3-{2-Fluoro-4'-[(3-fluoro -propylamino)-methyl]-biphenyl-4-yl} -
2-ox0-0xazolidin-5-ylmethyl)-acetamide

12

”\\A”Nto\
HN \fo

(58)N-(3-{4'-[(2-Cyano-ethylamino)-methyl]-2-fluoro-biphenyl-4-yl } -
2-ox0-oxazolidin-5-ylmethyl)-acetamide

13

0)

H H o
/NTNN\)\

\\\N HN7=o

(5S8)N-{3-[4-(4-N-(N-methyl-N'-cyano) guanylaminomethyl-phenyl-4-
y1)-3-fluorophenyl]-2-oxo-oxazolidin-5-ylmethyl }-acetamide

14

0
)&
H_,_N\([)(\NN\)OW
N
NKI _7]

(5R)2-{[2'-Fluoro-4'-(2-0x0-5-[1,2,3]triazol-1-ylmethyl-oxazolidin-3-
yl)-biphenyl-4-ylmethyl]-amino}-acetamide

15

NIAO-O-S,

7=o

(5S)N-(3-{2-Fluoro-4"-[(3-fluoro-2-hydroxy-propylamino)-methyl]-
biphenyl-4-yl}-2-ox0-oxazolidin-5-ylmethyl)-acetamide
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16

O
>\\O N=N
A )ND

H F

(5R)3-{2-Fluoro-4'-[(3-fluoro-propylamino)-methyl]-biphenyl-4-yl } -5-
[1,2 3]triazol—1—ylmethyl-oxazolidin—Z-one

17

\—S—NH

ﬂ
Ao

(5S)N-{3-[4'-(Ethanesulfonylamino-methyl)-2-fluoro-biphenyl-4-y1]-2-
oxo-oxazolidin-5-ylmethyl } -acetamide

18

\ 0 Q
__”S’ >\\
ur €a Ve sl
F

HN._O
T

(5S)N-[3-(2-Fluoro-4'-methylsulfamoylmethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

19

0]
N
S et

HN

/Eo

(58)N-(3-{2-Fluoro-4'-[3~(3-imidazol-1-yl-propyl)-ureido]-biphenyl-4-
yl}-2-0x0-0xazolidin-5-ylmethyl)-acetamide

20

N

N// \ /\/II:II O O Oyo
b F N

HN

7=o

(5S)N-[3-(2-Fluoro-4'-{[2-(3H-[1,2,3]triazol-4-ylsulfanyl)-ethylamino]-
methyl}-biphenyl-4-yl)-2-oxo-oxazolidin-5-ylmethyl]-acetamide

21
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(5S)N-{3-[2-Fluoro-4'-(pyridin-4-ylmethanesulfonyl)-biphenyl-4-yl]-2-
oxo-oxazolidin-5-ylmethyl}-acetamide

22

O
f I H >\‘0
LA OO0 :
0

(5 S)N-(3-{2-F1uoro-4'—[(pyridin—2—ylmethyl)—sulfamoyl]-biphenyl-4-
y1}-2-ox0-0xazolidin-5-ylmethyl)-acetamide

23

SNy

—_—

o=y O)\o
¢ O

F HN

\fo

6 S)N-(3-{2-F1uoro-4’-[(l-methyl—1H-imidazole-4-sulfonylamino)-
methyl]-biphenyl-4-yl} -2-ox0-oxazolidin-5-ylmethyl)-acetamide

24

o)

HN
0

5 S)N-{3—[2-Fluoro-4'-([1,2,4]triazol-4—ylaminomethyl)-biphenyl-4-yl]-
2-ox0-oxazolidin-5-ylmethyl}-acetamide

25

(5S)N-{3-[2-Fluoro-4'-(3H-[1 ,2,3]triazole-4-sulfonylmethyl)-biphenyl-
4-y1]-2-ox0-oxazolidin-5-ylmethyl}-acetamide

26

HZN)\vN@\

F NH o

6 S)2-({4'-[5-(Acetylamino-methyl)-2-ox0-oxazolidin-3-yl] -2'-fluoro-
biphenyl-4-ylmethyl}-amino)-acetamide
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27

(5S)N-{4'-[5-(Acetylamino-methyl)-2-ox0-oxazolidin-3-yl]-2'-fluoro-
biphenyl-4-ylmethyl}-2-amino-acetamide

28

F.

L 3
VA VA G
T

0

(5S)N-{3-[2-Fluoro-4'-(methanesulfonylamino-methyl)-biphenyl-4-yl]-
2-o0x0-oxazolidin-5-ylmethyl}-acetamide

29

L |
8 O O N\j.\/NH
F F \?)]/

(5S)N-{3-[2,3'-Difluoro-4'-(methanesulfonylamino-methyl)-biphenyl-4-
yl]-2-ox0-oxazolidin-5-ylmethyl } -acetamide

30

;.
’r/\l“r\\l \/K/N
N _N F '
0

(5S)N-[3-(2-Fluoro-4'-tetrazol-2-ylmethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

31

N/\__(D

(58)N-{3-[2-Fluoro-4'-(pyridin-4-ylmethanesulfinylmethyl)-biphenyl-4-
yl]-2-ox0-oxazolidin-5-ylmethyl}-acetamide

32

N-N
N\N/) F HN\I//O
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(5S)N-{3-[3-Fluoro-4-(6-tetrazol-1-ylmethyl-pyridin-3 -yl)-phenyl]-2-
oxo0-oxazolidin-5-ylmethyl}-acetamide

33

)

7 N\ >LO

N
N—N N=
HN\fO

N_ F
(58)N-{3-[3-Fluoro-4-(6-[1,2,3]triazol-1 -ylmethyl-pyridin-3-yl)-
phenyl]-2-oxo-oxazolidin-5-ylmethyl}-acetamide

34

o)

2 o

HN

>=o

(5S)N-{3-[2-Fluoro-4'([1,3 /AJthiadiazole-2-sulfinylmethyl)-biphenyl-4-
yl]-2-ox0-0xazolidin-5-ylmethyl } -acetamide

35

@)

QN) F HN>=O

=z

(58)N-[3-(2-Fluoro-4'-[1,2,4]triazol-1 -ylmethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

36

O>\\O
O,

NQN/)\ F HN\fO

(5S)N-{3-[2-Fluoro-4'-(5-methyl-tetrazol-1 -ylmethyl)-biphenyl-4-y1]-2-
oxo-oxazolidin-5-ylmethyl}-acetamide

37

O

(5S)N-{3-[2-Fluoro-4'-(5 -methyl-tetrazol-2-ylmethyl)-biphenyl-4-yl]-2-
oxo-oxazolidin-5-ylmethyl}-acetamide
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38

Yo
N7
D OO
HO
F HN\fO

(S,S)N-{3-[2-Fluoro-4'-(1-hydroxy-2-[1 ,2,3]triazol-1-yl-ethyl)-
biphenyl-4-yl]-2-oxo-oxazolidin-5 -ylmethyl}-acetamide

39

Nm(

(5S)N-(3-{2-Fluoro-4'- [(2-methylsulfanyl-ethylamino)-methyl]-
bipheny1-4-y1}—2-oxo-oxazolidin-5-ylmethy1)-acetamide

40

)

7 N\ >LO

N

N HN\fO

(5S)N-{3-[3-Fluoro-4-(6-[1 2,4]triazol-1-ylmethyl-pyridin-3-yl)-
phenyl]-2-oxo-oxazolidin-5-ylmethyl} -acetamide

41

N&
0 F HN7:O

N///\

(5S)N-(3-{4'-[(Acetyl-cyanomethyl-amino)-methyl] -2-fluoro-biphenyl-
4-yl}-2-oxo-oxazolidin-S-ylmethyl)-acetamide

42

o

7\ >\\O

N
HN\fO

(5S)N-{3-[3-Fluoro-4-(6-pyrazol-1 -ylmethyl-pyridin-3-yl)-phenyl]-2-
oxo-oxazolidin-5-ylmethyl}-acetamide

43

Q
Y
E OB

NZ el F HN\,//O
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(5S)N-{3-[4'-(5-Chloro-tetrazol-1-ylmethyl)-2-fluoro-biphenyl-4-yl]-2-
oxo0-oxazolidin-5-yimethyl } -acetamide

44

0]
Mo n-
N~ F

(5R)3-(2-Fluoro-4'-imidazol-1-ylmethyl-biphenyl-4-yl)-5-[1,2,3]triazol-
1-ylmethyl-oxazolidin-2-one

45

SOOI

o)

(5S)N-[3-(2-Fluoro-4'-prop-2-ynylaminomethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

46

Mb;%

(5S)N-[3-(4'-Allylaminomethyl-2-fluoro-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

47

0)

OO,

HN

7=o

(5S)N-[3-(4'-But-3-enylaminomethyl-2-fluoro-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

48

F HN7:O

(5S)N-[3-(4"-But-3-ynylaminomethyl-2-fluoro-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

49

)

\/\/H"}\j\

HN

7=o
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(5S)N- [3-(2-F1uoro-4‘-pent-4-ynylaminomethyl-bipheny1—4—yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

50

\/H@\
F HN/\___O

(5 S)N-[3~(4'-But—2-ynylaminomethy1-2-ﬂuoro—biphenyl-4-yl)—2-oxo—
oxazolidin-5-ylmethyl]-acetamide

51

O>\O
7=o

(5S)N-{3-[2-Fluoro-4'-(3 -ﬂuoro-piperidin—l-ylmethyl)-biphenyl-4-yl]-
2-ox0-oxazolidin-5-ylmethyl}-acetamide

52

P A-O-,
F |-|N\/\:O

5 S)N-[3-(2-Flu0ro-4‘—{[3-(3H-[1,2,3]triazol-4-yl)-propylamino]-
methyl}-biphenyl-4-y1)-2-ox0-oxazolidin—5—ylmethyl]—acetamide

53

0]

HN

7:0

(5S)N-(3-{4'- [(2,2-Difluoro-ethylamino)-methyl] -2-fluoro-biphenyl-4-
yl}-2-oxo-oxazolidin-5-ylmethyl)-acetamide

54

N‘“@VU

(5R)3-(2-Fluoro-4‘-prop-2~yny1aminomethyl-biphenyl-4-y1)-5-
[1,2,3]triazol-1 -ylmethyl-oxazolidin-2-one
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55

Cﬁ?:}\j\

HN

7=o

(58)N-[3-(2-Fluoro-4'-isoxazolidin-2-ylmethyl-biphenyl-4-yl)-2-oxo-
oxazolidin-5-ylmethyl]-acetamide

56

.
oty

(5S) N-{3-[4-(6-Cyano-pyridin-3-yl)-3-fluoro-phenyl]-2-oxo-
oxazolidin-5-ylmethyl}-acetamide

57

0)

OO

HN

7:o

(5S)N-(3-{2-Fluoro-4'-[(1-methyl-prop-2-ynylamino)-methyl]-biphenyl-
4-yl}-2-ox0-oxazolidin-5-ylmethyl)-acetamide

58

)

N H
N <\N /> § > N\)\
F

HN

?zo

(58)N-{3-[3-Fluoro-4-(6-{[(3H-[1,2,3]triazol-4-ylmethyl)-amino]-
methyl}-pyridin-3-yl)-phenyl]-2-oxo0-oxazolidin-5-ylmethyl} -acetamide

59

o)
N—N
A
Irl N\)\
F HN

7=o

(58)N-[3-(2-Fluoro-4'-{[(1-methyl-1 H-tetrazol-5-ylmethyl)-amino]-
methyl}-biphenyl-4-y1)-2-0x0-oxazolidin-5-ylmethyl]-acetamide

60

o)

N=N
Ko vose
N N\)\
F

HN

7:0
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(SS)N-[3-(2-F1uoro-4'-{[(2-methy1-2H—tetrazol-5-ylmethyl)—amino]-
methyl}-biphenyl-4-y1)-2-oxo-oxazolidin—S-ylmethyl]—acetamide
F 0
%\/ﬁ 0
DaWa
61 \/\\
F HN
re
(5S)N-(3-{2-Fluoro-4'- [(2-fluoro-allylamino)-methyl] -biphenyl-4-yl}-2-
oxo-oxazolidin-5-ylmethyl)-acetamide
0]
o]
A
62
F HN
re
(SS)N-(3-{4'-[(2,3Diﬂuoropropylamino)—methyl]-2-ﬂuoro-biphenyl—4—
yl}-2~oxo-oxazolidin—5-ylmethyl)-acetamide
N o)
63 43—\;0 7N N>\\O H
N NH N= \/K/N\(
F
0]
(SS)S-{4-[5-(Acetylamino—methyl)-2—oxo-0xazolidin-3—yl]-2-ﬂuoro-
phenyl}-pyridine-2-carboxylic acid [2-(3H-imidazol-4-yl)-ethyl]-amide
(0]
ON
« 3OO
" NN
F
0
(58)4’—[5-(Acetylamino-methyl)-2-oxo-oxazolidin-3—yl]—2'-ﬂuoro-
biphenyl-4-carboxylic acid ([1,2,4]oxadiazol-3 -ylmethyl)-amide
o
S
N Q ).
2SO0
N N
65 ‘—k—NH \/K/N\\(
F.'
@)
(5S)4'-[5-(Acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2'-f1uoro—
biphenyl-4-carboxylic acid ([1,2,4]thiadiazol-3-ylmethyl)-amide
: 0
T3
< e N
F HN\fo
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(5S)N-(1-{4'-[5-(Acetylamino-methyl)-2-oxo0-oxazolidin-3-yl]-2'-
fluoro-biphenyl-4-yl}-ethyl)-2-amino-acetamide

67

3o
f 8,

HN\(O

(58)2-(1-{4'-[5 -(Acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2'-fluoro-
biphenyl-4-yl}-ethylamino)-acetamide

68

HN\fO

(5S)N-{3-[2-Fluoro -4'-(pyridin-4-ylmethylsulfanyl)-biphenyl-4-y1]-2-
oxo-oxazolidin-5-ylmethyl}-acetamide

69

5 S)N-(3-{2—F1uoro-4‘-[(pyridin—4-y1methyl)-sulfamoyl] -biphenyl-4-
y1}-2-oxo-oxazolidin-5-ylmethyl)-acetamide

70

Yo
F/\/\ﬁN o
HO \)\

F HN.__O
T

(S,S)N-(3-{2-Fluoro-4'-[2-(3 ~fluoro-propylamino)-1-hydroxy-ethyl]-
biphenyl-4-yl}-2-oxo-oxazolidin-5 -ylmethyl)-acetamide

71

3o
et Vet

oA F HN

o)

\fO

6 S)N-{3-[2-Fluoro-4'-(5-oxo-2,5-dihydro-[1,2,4]oxadiazol-3-
ylmethyl)-biphenyl-4-yl] -2-ox0-0xazolidin-5-ylmethyl}-acetamide
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72
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' F HN

O\TN \fo

.(5S)N-{3-[2-Fluoro-4'-(5-methyl-[1,2,4Joxadiazol-3 -ylmethyl)-
biphenyl-4-yl]-2-oxo-oxazolidin-5-ylmethyl}-acetamide

73

SN

HN
hd

N4 O»\o
U

S

(5S)N-[3 -(2-Fluoro-4'-{2-[(tetrahydro-furan-2-ylmethyl)-amino]-
thiazol-4-ylmethyl }-biphenyl-4-yl)-2-oxo-oxazolidin-5 -ylmethyl]-
acetamide

74

O/

Qs

HN
hd

N4 3\\0
DaVaSTRq

S

(5 S)N-(3-{2-Fluoro-4'-[2-(3-methoxy-benzylamino)-thiazol-4-
ylmethyl] -bipheny1-4-yl}-2-oxo—oxazolidin-S-ylmethyl)-acetamide

75

0
: .

F HN\fO

(S,S)N-{3-[4"-(1-Amino-2-imidazol-1-yl-ethyl) -2-fluoro-biphenyl-4-yl]-
2-0x0-oxazolidin-5-ylmethyl}-acetamide

76

O>\O
(OO,

NP F NH,

(58)5-Aminomethyl-3-(2-fluoro-4'-tetrazol-1 -ylmethyl-biphenyl-4-yl)-
oxazolidin-2-one
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77

H>\_/\:/\ HO O O Néo\
HN\fO

(S,S)N-(3-{2-Fluoro-4'-[2-(4-formyl-piperazin-1-yl)-1-hydroxy-ethyl]-
biphenyl-4-yl}-2-0x0-oxazolidin-5-ylmethyl)-acetamide

78

HO >\\o
VOASSTAS

HN._O
§ T

(R,S)N-(3-{2-Fluoro-4'-[1-(4-formyl-piperazin-1-yl)-2-hydroxy-ethyl]-
biphenyl-4-yl}-2-oxo0-oxazolidin-5-ylmethyl)-acetamide

79

3o
O~
F HN\fO

(S,S)N-{3-[2-Fluoro-4'-(1-hydroxy-2-imidazol-1-yl-ethyl)-biphenyl-4-
yl]-2-ox0-0xazolidin-5-ylmethyl} -acetamide

80

F\/\/HN»\\)O\/HE/ILF

(58)2,2-Difluoro-N-(3-{2-fluoro-4'-[(3-fluoro-propylamino)-methyl]-
biphenyl-4-yl}-2-0x0-oxazolidin-5-ylmethyl)-acetamide

81

//_ NL“N\/\/H F

F.'

(58)2,2-Difluoro-N-[3-(2-fluoro-4'-prop-2-ynylaminomethyl-biphenyl-
4-yl)-2-o0x0-0xazolidin-5-ylmethyl]-acetamide

The exemplary compounds in Table 1 can be synthesized by the process depicted in

Scheme A using, for example, the aryl boronic acids and aryl iodides listed in Table 2, below.
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Scheme A
Pd catalyst j)\
M—-L—@—Q ¥ Z—Q— e o N o
Y=
F R3
Table 2
M L Y Q Z R’ Product
N\
@ CH,NHCH,-* | CH | B(OH), | I NHAc 1
v
Ef\>§— CILNHCH,-* | CH | BOH), | 1 NHAc 2
=N
-N
N="\
4 -CHy- CH | BOH), | I NHA 3
) §/N§ 2 (OH), c
N
- -CH.- CH | B(OH), | 1 NHAc 4
E?%— CH,NHCH,-* | CH | B(OH), | I NHAc 5
N
ﬁ}j}?‘ CH,NHCH,-* | CH | B(OH), | I NHAc 6
H
N Ns
'I“'\/}é— -CH,NHCH,- * CH | B(OH), | I 4N /N 7
H
N\ ,
;U;}‘%“ -CH,N(CH3)CH,- | CH | B(OH), | I NHAc 8
H
Cw-é- -CHy- CH | B(OH), | I NHAc¢ 9
( N¥- -CH,- CH | BOH), | I NHAc | 10
FCH,CH,CHy- NHCH,- * CH | BOH), | I NHAc 11
NCCH,CH;- NHCH,- * CH |B(OH), | I | -NHAc 12




WO 2005/012271 PCT/US2004/024339
-38 -
N _CN
HiC JI\N;{ -CHa- CH | B(OH), -NHAc 13
H H
A
H,NC(O)CH,- NHCH,- * CH | B(OH), N 14
FCH,CH(OH)CHy- NHCH,- * CH | B(OH), NHAc 15
Ns
FCH,CH,CH- “NHCH,- * CH | B(OH), N ) 16
CH3CH,- -SO,NHCH,-* | CH | B(OH), NHAc 17
CHs- NHSO,CH,-* | CH | B(OH), NHAc 18
= .
N (CH,);NHC(O)NH-* | CH | B(OH), NHAc 19
NN
&}:}5“ -SCH,CH,NHCH,- * | CH | B(OH), “NHAc 20
H
N@—é- -CH,S0,- CH | B(OH), -NHAc 21
\_N/ 3 -CH,NHSO,- * CH | B(OH), NHAc 22
_N
/Nr 9 SO,NHCH,-* | CH | B(OH), NHAc 23
N NHCH,- * CH | B(OH), ‘NHAc 24
N~/
N
,'Jj}%‘ -S(0)CHy- CH | B(OH), NHAc 25
H
H,NC(O)CH,- NHCH,- * CH | B(OH), NHAc 26
H,NCH,C(0)- NHCH,- * CH | B(OH), NHAc 27
 CHs- -SO,NHCH,-* | CH | B(OH), NHAc 28
CHs- -SO,NHCH,- * CF | B(OH), NHAc 29
N=N
N -CH,- CH | B(OH), NHAc 30
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N\_ P _CILS(O)CH,- | CH | B(OH), NHAc¢ 31
N=N
N -CHy- N | B(OH), “NHAc 32
N/
/N
I\I:/\N'g‘ -CHy- N | B(OH), NHAc 33
—
S
)4 -S(O)CHy- CH | B(OH), NHAc 34
=N
N
- -CH- CH | B(OH), NHAc 35
N/
N=N
;{,§<N'§‘ -CH,- CH | B(OH), NHAc 36
N=MN
P N3 -CH,- CH | B(OH), NHAc 37
N
—N
NN -CH,CH(OH)- CH | B(OH), NHAc 38
\
CH- _SCH,CH,NHCH,- * | CH | B(OH), NHAc 39
N
~ WH- -CH,- N | B(OH), NHAc 40
N/
NCCH,- —EECHT CH | BOH), ‘NHAc 4
N
~ N -CH,- N | B(OH), “NHAc 42
NﬁN\N_E_
r'\1<< -CHy- CH | B(OH), NHAc 43
Cl
) OH N e
N§/N-§- -CH,- CH | B(OH) AN
HC=CCH,- NHCH,- * CH | B(OH), NHAc 45
H,C=CHCH,- NHCH,- * CH | B(OH), NHAc 46
H,C=CHCH,CH,- NHCH,- * CH | B(OH), NHAc 47
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HC=CCH,CH,- NHCH,- * CH | B(OH), NHAc 48
HC=C(CH,)s- NHCH,- * CH [ B(OH), NHAc 49
CH,C=CCH,- NHCH,- * CH | B(OH), NHAc 50
F
C\N_g_ -CHy- CH | B(OH), NHAc 51
N
,'Jj}%‘ -(CH,):NHCH,- * | CH | B(OH), NHAc 52
H
F,HCCH,- NHCH,- * CH | B(OH), NHAc 53
N
HC=CCH,- NHCH,- * CH | B(OH), 4N ) 54
0
DN-%- -CHy- CH | B(OH), NHAc 55
NC- (bond) N | B(OH), _NHAc 56
i
HC=C-C— _NHCH,- * CH | B(OH), NHAc 57
CH,
N
flﬂl}é— CHLNHCH,-* | N | B(OH), NHAc 58
H
N
R
Ney -CHL,NHCH,-* | CH | B(OH), NHAc 59
\
_N
N=N8 -CH,NHCH,-* | CH | B(OH), NHAc 60
/N\N
HC=CFCH,- NHCH,- * CH | B(OH), NHAc¢ 61
FH,CCHFCH,- NHCH,- * CH | B(OH), NHAc 62
N
II:N\>§‘ -CH,CHL,NHC(O)- * | N | B(OH), NHAc 63
H
O/N
Nan -CH,NHC(O)- * CH | B(OH), -NHAc 64
N
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~N
‘LN\}g— _CH,NHC(O)-* | CH | B(OH), NHAc 65
—NH—CH—
H,NCH,C(O)- i, » | CH |BOH: NHAc 66
—NH—CH—

H,NC(0)CHy- g, » | CH |BOH: NHAc 67
N®§— -CH,S- CH | B(OH), -NHAc 68
N\— Pas CH,NHSO,-* | CH | B(OH), NHAc 69

FCH,CH,CH,- | -NHCH,CH(OH)-* | CH | B(OH), NHAc 70
OxN
Y Y- -CH,- CH | B(OH), NHAc 71
O-N
o-N

Das -CH,- CH | B(OH), -NHAc 72
N

HN -CH,- CH | B(OH), NHAc 73
o

HN™ N

-CHy- CH | B(OH), NHAc 74

o
i ~CHy e CH | BOH NHAc 75
N Q/N— - NH2 * ( )2 =
=N
N7 - -CH,- CH | B(OH), NH, 76
N/

0) ™\

N N -CH,CH(OH)- CH | B(OH), NHAc 77
T
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:>—N©N-§— _gﬁf H CH | BOH), | I NHAc 78
E/\N-E- -CH,CH(OH)- CH | B(OH), | I NHAc 79

FCH,CH,CH,- NHCH,- * CH | BOH), | 1 | -NHC(O)CHF, | 80
HC=CCH,- NHCH,- * CH | B(OH), | I | -NHC(O)CHF, | 81

Compounds containing L groups having free amines (e.g., compounds derived from the
reagents having L groups marked with * in Table 2) alternatively may be synthesized from the
corresponding protected amine (e.g., -CHN(BOC)CHa- or -N(BOC)CH,-) followed by amine

5  deprotection.

Alternatively, the exemplary compounds in Table 1 can be synthesized by the process

depicted in Scheme B using, for example, the aryl boronic acids and aryl iodides listed in Table

3, below.
Scheme B
Pd catalyst j)\
M—L‘O'Z + QQ— BN N o
\—
Table 3
M L Yl|lz]l Q R? Product
N\
@ -CH,NHCH,- * CH | I | B(OH), -NHAc¢ 1
T
S
n':\>§_ -CH,NHCH,- * CH | 1 | B(OH), -NHAc 2
=N
I?PN\N-E- -CH,- CH | 1 | B(OH) NHA¢ 3
N/ 2 2
N=N
|§/N-§- -CHy- CH | I |B(OH), “NHAc 4
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E}é— CH,NHCH,-* | CH B(OH), | -NHAc 5
N
Mf}é‘ -CH,NHCH,- * CH B(OH), -NHAc 6
H
N N=
“j}é_ -CH,NHCH,- * | CH BOH) | 4N 7
H
N
.{,‘}%‘ -CH,N(CH3)CH,- | CH B(OH), -NHAc 8
H
CN-g- _CH,- CH BOH), | -NHAc 9
( N%- -CHy- CH B(OH), “NHAc 10
FCH,CH,CH,- -NHCH,- * CH B(OH), -NHAc 11
NCCH,CH,- -NHCH,- * CH B(OH), “NHAc 12
N,CN
HiCuy, JI\N?’i -CHy- CH B(OH), -NHAc 13
H H
N=y
H,NC(O)CH,- -NHCH,- * CH B(OH), 4N 14
FCH,CH(OH)CH,- “NHCH,- * CH B(OH), -NHAc 15
ASIN
FCH,CH,CHo- -NHCH,- * CH B(OH), 4N _ 16
CH;CH,- -SO,NHCH,- * CH B(OH), -NHAc 17
CH;- -NHSO,CH,- CH B(OH), -NHAc 18
Nf\N-g— -(CH,)sNHC(O)NH- * | CH B(OH), “NHAc 19
N
gf}i- -SCH,CH,NHCH,- * | CH B(OH), “NHAc 20
H
N\— pas -CH,SO,- CH B(OH), | -NHAc 21
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\ -CH;NHSO,-* | CH B(OH): | -NHAc 22
N
iN/}é— SO,NHCH,-* | CH B(OH), | -NHAc 23
/N
YNt NHCH,- * CH B(OH), NHAc 24
N~/
N
h‘}}%‘ -S(0)CH- CH B(OH), | -NHAc 25
N
H,NC(O)CH,- NHCH,- * CH B(OH), NHAc 26
H,NCH,C(0)- NHCH,- * CH B(OH), NHAc 27
CHs- SO,NHCH,-* | CH B(OH), NHAc 28
CH- -SO,NHCH,- * CF B(OH), | -NHAc 29
N=N,
N -CH,- CH B(OH), -NHAc 30
N
N\— pas -CH,S(0)CHy- CH B(OH), NHAc 31
/N
NN -CHy- N B(OH), ‘NHAc 32
N/
/N
N -CH,- N B(OH), “NHAc 33
Sl
S,
T4 -S(0)CHy- CH B(OH), NHAc 34
N
_N
W -CH,- CH B(OH), “NHAc¢ 35
N/
N’/'N\
&XN—E_ -CH,- CH B(OH), -NHAc 36
n=N
X N -CH,- CH B(OH), | -NHAc 37
N
//"N
- -CH,CH(OH)- CH B(OH), | -NHAc 38
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CH;- _SCH,CH,NHCH,- * | CH B(OH), |  -NHAc 39
VN‘N—E- -CHa- N B(OH), -NHAc 40
N/

NCCHy- _IZT;CHZ' CH BOH), | -NHAc 41
/N\
D% -CH,- N B(OH), “NHAc¢ 42
'?'cN‘N—E—
N -CH- CH B(OH), | -NHAc 43
Cl
O CH CH B(OH fsN 44
N §/N - - 2" ( )2 _E_N /
HC=CCH,- NHCH,- * CH B(OH), | -NHAc 45
H,C=CHCH,- NHCH,- * CH B(OH), | -NHAc 46
H,C=CHCH,CH,- NHCH,- * CH B(OH), |  -NHAc 47
HC=CCH,CH,- NHCH,- * CH B(OH), | -NHAc 48
HC=C(CH,):- NHCH,- * CH B(OH), |  -NHAc 49
CH:C=CCH,- NHCH,- * CH B(OH), | -NHAc 50
F
Z :N_g_ -CHy- CH B(OH)Z -NHAc 51
NN
g}}é‘ (CH):NHCH,-* | CH B(OH), | -NHAc 52
H
F,HCCH,- _NHCH,- * CH B(OH), | -NHAc 53
N
HC=CCH,- NHCH,- * CH BOH) | 4N 54
O\
LN-; -CH,- CH B(OH), NHAc¢ 55
NC- (bond) N B(OH), | -NHAc 56
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B
HC=C—C— NHCH,- * CH B(OH), | -NHAc 57
CH;
N
,{{j}%‘ _CH,NHCH,- * N B(OH), | -NHAc 58
H
N”N
\ \>—§-
ey CH,NHCH-* | CH B(OH), | -NHAc 59
\
n=N
e CH,NHCH,-* | CH B(OH),, | -NHAc 60
~"""N

HC=CFCH,- NHCH,- * CH B(OH), | -NHAc 61

FH,CCHFCH,- NHCH,- * CH B(OH), | -NHAc 62
NN
II:N>‘§— -CH,CH,NHC(O)- * | N B(OH), | -NHAc 63

H
O/N
< 4= -CH,NHC(O)- * CH B(OH), -NHAc 64
y .
S/N
< 4= -CH,NHC(0)- * CH B(OH), -NHAc 65
N
—NH—CH—
H,NCH,C(0)- G, » |CH B(OH), | -NHAc 66
—NH—CH—

H,NC(O)CH,- Gu, « |CH B(OH), | -NHAc 67
N\— - -CH,S- cH B(OH), | -NHAc 68
N ) CH;NHSO,-* | CH B(OH), | -NHAc 69

FCH,CH,CH,- | -NHCH,CH(OH)-* | CH B(OH), | -NHAc 70
O N

1 54 -CH,- CH B(OH), | -NHAc 71
~N
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>3 -CH,- CH B(OH), -NHAc 72
N
HN” N
KO -CH,- CH B(OH), “NHAc 73
O
HN™ N
o -CH,- CH B(OH), NHAc 74
L : o
PNk —CH,—CH—
(v \H, « |CH B(OH), NHAc 75
=N . -CH,- CH B(OH) NH 76
N/ 2 2 2
O
N N -CH,CH(OH)- CH B(OH), NHAc 77
_/
SR CH,OH
N N |2 CH B(OH), NHAc 78
Ni/\N-%- -CH,CH(OH)- CH B(OH), | -NHAc 79
FCH,CH,CH,- NHCH,- * CH B(OH), | -NHC(O)CHF, | 80
HC=CCH,- NHCH,- * CH B(OH), | -NHC(O)CHF, | 81

As discussed above, compounds containing L groups having free amines (e.g.,

compounds derived from the reagents having L groups marked with * in Table 3) alternatively

may be synthesized from the corresponding protected amine (e.g., -CH,N(BOC)CH;- or
-N(BOC)CHy-) followed by amine deprotection.

In addition to the reagents listed in Tables 2 and 3, reagents containing other Q groups
(e.g., boronic esters, boronic halides, or organoboranes) and/or reagents containing other Z
groups (e.g., other halogens or sulfonates) may be used to synthesize the exemplary compounds

in Table 1 according to the processes of the invention.
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3. Examples

Embodiments of the present invention are described in the following examples, which are

meant to illustrate, not to limit, the scope and nature of the invention.

Nuclear magnetic resonance (NMR) spectra were obtained on a Bruker Avance 300 or
Avance 500 spectrometer, or in some cases a GE-Nicolet 300 spectrometer. Common reaction
solvents were either high performance liquid chromatography (HPLC) grade or American
Chemical Society (ACS) grade, and anhydrous as obtained from the manufacturer unless
otherwise noted. “Chromatography” or “purified by silica gel” refers to flash column
chromatography using silica gel (EM Merck, Silica Gel 60, 230-400 mesh) unless otherwise

noted.
Example 1

Scheme 1 depicts the synthesis of compound 11 from aryl iodide 108 and aryl boronic
acid 120.

Scheme 1
l F/\/\,?\II%
o NN 1) Pd(PPha)s HH O
KoCO3
PN OH 28 o)
F N o o B~
o+ i F N
(o /l\ &y 2HC o
108 AcHN 120 " H
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a. Synthesis of aryl iodide 108 — Method A

Scheme 2 depicts the synthesis of aryl iodide 108 from 3-fluoroanaline 101.

Scheme 2
?>\/O\“/\/
[ j 0
/@\ CBZCl, K,CO4 J@\ 0 F N/(o
F NHz  THRM,0,28°C T NHCBZ o BuLi, THF, -78°C ar
101 102 103
HO
o o
qé ' ! N-K
F NA
0 F NJ{O MsCl, EtgN o) o
Ty 17
TFA, 25°C 104 H CHzclz, 25°C 105 H DMF, 70°C
HO MsO

I
128
F N ! !
O NHoNH,-H,0 D\ ? D\ 7
l\gnH 2NHz-Ha . N/[<O Ac;0, EtsN F N

o)
N EtOH, reflux /. DMAP (cat) "
H  CH,Cl, 25°C
0 HoN AcHN

106 107 108

A solution of 3-fluoroanaline 101 (18.7 g, 168.3 mmol) in tetrahydrofuran (THF, 150
mL) was treated with potassium carbonate (K,COs, 46.45 g, 336.6 mmol, 2.0 equiv) and H,O
(150 mL) before a solution of benzyl chloroformate (CBZCI, 31.58 g, 185.1 mmol, 26.1 m[, 1.1
equiv) in THF (50 mL) was dropwise added into the reaction mixture at room temperature under
N,. The resulting reaction mixture was stirred at room temperature for 2 h. When TLC showed
the reaction was complete, the reaction mixture was treated with H,O (100 mL) and ethyl acetate
(EtOAc, 100 mL). The two layers were separated, and the aqueous layer was extracted with
EtOAc (2 x 100 mL). The combined organic extracts were washed with H,O (2 x100 mL) and
saturated aqueous sodium chloride (NaCl, 100 mL), dried over magnesium sulfate (MgSOy), and
concentrated in vacuo. The residue was further dried in vacuo to afford the desired (3-fluoro-
phenyl)-carbamic acid benzyl ester 102 (39.2 g, 95% yield) as pale-yellow oil. This product was
directly used in subsequent reactions without further purification. 'H NMR (300 MHz, CDCl3) §
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5.23 (s, 2H, OCH,Ph), 6.75-6.82 (m, 2H), 7.05 (dd, 1H, J= 1.4, 8.2 Hz), 7.22-7.45 (m, 6H).
C1sH,FNO,, LCMS (EI) mfe 246 (M" + H).

A solution of amine 102 (39.2 g, 160.0 mmol) in anhydrous THF (300 mL) was cooled to
-78 °C in a dry-ice/acetone bath before a solution of r-butyl lithium (#-BuLi, 2.5 M solution in
hexane, 70 .4 mL, 176 mmol, 1.1 equiv) was dropwise added under N,. The resulting reaction
mixture was subsequently stirred at —78 °C for 1 h before a solution of (R)-(-)-glycidyl butyrate
(25.37 g, 24.6 mL, 176 mmol, 1.1 equiv) in anhydrous THF (100 mL) was dropwise added into
the reaction mixture at —78 °C under N,. The resulting reaction mixture was stirred at —78 °C for
30 min before being gradually warmed to room temperature for 12 h under N,. When TLC and
HPLC/MS showed the reaction was complete, the reaction mixture was quenched with H>O (200
mL), and the resulting mixture was stirred at room temperature for 1 h before EtOAc (200 mL)
was added. The two layers were separated, and the aqueous layer was extracted with EtOAc (2 x
100 mL). The combined organic extracts were washed with H,O (2 x 100 mL) and saturated
aqueous NaCl (100 mL), dried over MgSOs, and concentrated in vacuo. White crystals
precipitated from the concentrated solution when most of the solvent was evaporated. The
residue was then treated with 20% FtOAc/hexane (100 mL) and the resulting slurry was stirred
at room temperature for 30 min. The solids were collected by filtration and washed with 20%
EtOAc/hexane (2 x 50 mL) to afford the desired (5R)~(3-(3-fluoro-phenyl)-5-hydroxymethyl-
oxazolidin-2-one 103 (24.4 g, 72.3% yield) as white crystals. This product was directly used in
subsequent reactions without further purification. 'H NMR (300 MHz, DMSO-ds) & 3.34-3.72
(m, 2H), 3.83 (dd, 1H, J= 6.2, 9.0 Hz), 4.09 (t, 1H, J= 12.0 Hz), 4.68-4.75 (m, 1H), 5.23 (t, 1H,
J=5.6 Hz, OH), 6.96 (m, 1H), 7.32-7.56 (m, 3H). CoHoFNOs, LCMS (EI) m/e 212 (M" + H).

A solution of alcohol 103 (10.74 g, 50.9 mmol) in trifluoroacetic acid (TFA, 50 mL) was
treated with N-iodosuccinimide (12.03 g, 53.45 mmol, 1.05 equiv) at 25 °C and stirred for 2 h.
When TLC and HPLC/MS showed the reaction was complete, the reaction mixture was
concentrated in vacuo. The residue was then treated with H,O (100 mL) and 20%
EtOAc/hexane (100 mL) at 25 °C, and the resulting mixture was stitred at 25 °C for 30 min
before being cooled to 0-5 °C for 2 h. The white solids were collected by filtration, washed with
H,0 (2 x 25 mL) and 20% EtOAc/hexane (2 x 25 mL), and dried in vacuo to afford the desired
(5R)-3-(3-fluoro-4-iodo-phenyl)-5-hydroxymethyl-oxazolidin-2-one 104 (15.1 g, 88% yield) as
an off-white powder. This product was directly used in subsequent reactions without further

purification. 'H NMR (300 MHz, DMSO-dq) 8 3.58 (dd, 1H, J= 4.2, 12.6 Hz), 3.67 (dd, 1H, J=
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3.0, 12.6 Hz), 3.67 (dd, 1H, J= 6.3, 9.0 Hz), 4.07(t, 15, J=9.0 Hz), 472 (m, 1H), 5.21 (br. s,
1H, OH), 7.22 (dd, 1H, J=2.4, 8.4 Hz), 7.58 (dd, 1H, J=2.4, 11.1 Hz), 7.81 (dd, 1H, /=78,
8.7 Hz). C1oHsFINOs, LCMS (EL) m/e 338 (M + H).

A solution of iodo-alcohol 104 (25.2 g, 74.8 mmol) in methylene chloride (CH,Cly, 150
mL) was treated with triethylamine (TEA, 15.15 g, 20.9 mL, 150 mmol, 2.0 equiv) at 25 °C, and
the resulting mixture was cooled to 0-5 °C before methanesulfonyl chloride (MsCl, 10.28 g, 6.95
ml., 89.7 mmol, 1.2 equiv) was dropwise introduced into the reaction mixture at 0-5 °C under
N,. The resulting reaction mixture was subsequently stirred at 0—5 °C for 1 h under N,. When
TLC and HPLC/MS showed the reaction was complete, the reaction mixture was quenched with
H,0 (100 mL) and CH,Cl, (100 mL). The two layers were separated, and the aqueous layer was
extracted with CH,Cl, (100 mL). The combined organic extracts were washed with HO (2 x
100 mL) and saturated aqueous NaCl (100 mL), dried over MgSO,, and concentrated in vacuo.
The residue was further dried in vacuo to afford the desired (5R)-methanesulfonic acid 3-(3-
fluoro-4-iodo-phenyl)-2-oxo-oxazolidin-5-ylmethyl ester 105 (30.71 g, 98.9% yield) as an off-
white powder. This product was directly used in subsequent reactions without further

purification. CiHyFINOsS, LCMS (EI) m/e 416 M* +H).

A solution of mesylate 105 (26.38 g, 63.57 mmol) in anhydrous N,N-dimethylformamide
(DMF, 120 mL) was treated with solid potassium phthalimide (12.95 g, 70.0 mmol, 1.1 equiv) at
25 °C, and the resulting reaction mixture was warmed to 70 °C for 2 h. When TLC and HPLC
showed the reaction was complete, the reaction mixture was cooled to room temperature before
being quenched with H,O (400 mL). The resulting mixture was stirred at room temperature for
10 min before being cooled to 05 °C for 1 h. The white precipitate was collected by filtration,
washed with water (3 x 100 mL), and dried in vacuo to afford the desired (5R)-2-[3-(3-fluoro-4-
iodo-phenyl)—2-oxo-oxazolidin-S-ylmethyl]-isoindole-1,3-dione 106 (27.85 g, 94%) as an off-
white powder. This product was directly used in subsequent reactions without further

purification. CisH2FIN;O4, LCMS (EI) m/e 467 M" + H).

A solution of phthalimide 106 (23.3 g, 50.0 mmol) in ethanol (EtOH, 150 mL) was
treated with hydrazine monohydrate (12.52 g, 12.1 mL, 250 mmol, 5.0 equiv) at 25 °C, and the
resulting reaction mixture was warmed to reflux for 2h. A white precipitate formed as the
reaction mixture refluxed. When TLC and HPLC showed that the reaction was complete, the
reaction mixture was cooled to room temperature before being quenched with H>O (100 mL).

The aqueous solution was then extracted with CHyCl, (3 x 200 mL), and the combined organic
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extracts were washed with H,O (2 x 100 mL) and saturated aqueous NaCl (100 mL), dried over
MgSOj, and concentrated in vacuo. The residue was further dried in vacuo to afford the desired
(58)-5-aminomethyl-3-(3-fluoro-4-iodo-phenyl)-oxazolidin-2-one 107 (16.0 g, 95.2% yield) as a
white powder. This product was directly used in the subsequent reactions without further
purification. CjoHjFIN;O,, LCMS (EI) m/e 337 (M” + H).

A suspension of amine 107 (16.0 g, 47.6 mmol) in CH,Cl, (150 mL) was treated with
TEA (9.62 g, 13.2 mL, 95.2 mmol, 2.0 equiv) at 25 °C, and the resulting reaction mixture was
cooled to 0—5 °C before being treated with acetic anhydride (Ac,0, 7.29 g, 6.75 mL, 71.4 mmol,
1.5 equiv) and 4-N,N-dimethylaminopyridine (DMAP, 58 mg, 0.5 mmol, 0.01 equiv) at 0-5 °C
under N,. The resulting reaction mixture was subsequently stirred at 0—5 °C for 2 h. When TLC
and HPLC showed the reaction was complete, the reaction mixture was quenched with H,O (100
mL). The two layers were separated, and the aqueous layer was extracted with CH,Cl; (2 x 50
mL). The combined organic extracts were washed with H,O (2 x 100 mL) and saturated aqueous
NaCl (100 mL), dried over MgSOs, and concentrated in vacuo. The residue was further dried in
vacuo to afford the desired (55)-N-[3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazolidin-5-ylmethyl]-
acetamide 108 (17.36 g, 96.5% yield) as a white powder. This product was directly used in
subsequent reactions without further purification. 'H NMR (300 MHz, DMSO-dg) § 1.63 (s, 3H,
NHCOCH;), 3.25 (t, 2H, J = 5.4 Hz), 3.56 (dd, 1H, J= 6.4, 9.2 Hz), 3.95 (t, 1H, J= 9.1 Hz),
4.58 (m, 1H), 5.16 (t, 1H, J= 5.7 Hz, OH), 7.02 (dd, 1H, J=2.4, 8.2 Hz), 7.38 (dd, 1H, /=24,
10.8 Hz), 7.66 (t, 1H, J=17.5, 8.4 Hz), 8.08 (t, 1H, J= 5.8 Hz, NHCOCHj3). C12H12FIN>Os3,
LCMS (EI) m/e 379 (M" + H).
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b. Synthesis of aryl iodide 108 — Method B

Scheme 3 depicts an alternate synthesis of aryl iodide 108 from alcohol 103.

Scheme 3
P L
IOW Q ¥ @ e
F NN  Mscl,Et;N N % 0 \\X"H
103 \"H  CH,Cl,, 25°C \‘H DMF, T owRTeC | 110 N
HO MsO o
o
I
N—1
A qﬁ
NHaNHH0 0 Ac,0, Et;N NJ{O F NJ<o
"E(OH, reflux " pmap (cat \\X H o Ira 250c "H
HoN CHCly, 25°C 112 AcHN 108 AcHN

A solution of alcohol 103 (6.33 g, 30.0 mmol) in CH,Cl, (60 mL) was treated with TEA
(6.07 g, 8.36 mL, 60 mmol, 2.0 equiv) at 25 °C, and the resulting mixture was cooled to 0-5 °C
before MsCl (3.78 g, 2.55 mL, 33.0 mmol, 1.1 equiv) was dropwise introduced into the reaction
mixture at 0~5 °C under N,. The resulting reaction mixture was subsequently stirred at 05 °C
for 1 h under N,. When TLC and HPLC/MS showed the reaction was complete, the reaction
mixture was quenched with H,O (40 mL) and CH,Cl, (40 mL). The two layers were separated,
and the aqueous layer was extracted with CH,Cl, (40 mL). The combined organic extracts were
washed with H,O (2 x 40 mL) and saturated aqueous NaCl (40 mL), dried over MgSOs, and
concentrated in vacuo. The residue was further dried in vacuo to afford the desired (5R)-
methanesulfonic acid 3-(3-fluoro-phenyl)-2-oxo0-oxazolidin-5-ylmethyl ester 109 (7.69 g, 88.7%
yield) as an off-white powder. This product was directly used in subsequent reactions without
further purification. C;;H2FNOsS, LCMS (EI) m/e 290 (M + H).

A solution of mesylate 109 (2.89 g, 10.0 mmol) in anhydrous DMF (20 mL) was treated
with solid potassium phthalimide (2.22 g, 70.0 mmol, 1.2 equiv) at 25 °C, and the resulting
reaction mixture was warmed to 70 °C for 4 h. When TLC and HPLC showed the reaction was
complete, the reaction mixture was cooled to room temperature before being quenched with H,O
(60 mL). The resulting mixture was stirred at room temperature for 10 min before being cooled
to 0=5 °C for 1 h. The white precipitate was collected by filtration, washed with water (2 x 40
mL), and dried in vacuo to afford the desired (5R)-2-[3-(3-fluoro-phenyl)-2-oxo-oxazolidin-5-
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ylmethyl]-isoindole-1,3-dione 110 (3.12 g, 91.8% yield) as an off-white powder. This product
was directly used in subsequent reactions without further purification. C;gHi3FN2O4, LCMS (EI)
mle 341 (M' + H).

A solution of phthalimide 110 (3.0 g, 8.82 mmol) in ethanol (EtOH, 30 mL) was treated
with hydrazine monohydrate (2.20 g, 2.2 mL, 44.12 mmol, 5.0 equiv) at 25 °C, and the resulting
reaction mixture was warmed to reflux for 2 h. White precipitates formed as the reaction
mixture was refluxed. When TLC and HPLC showed the reaction was complete, the reaction
mixture was cooled to room temperature before being quenched with H,O (20 mL). The
aqueous solution was then extracted with CH,Cl, (3 x 40 mL), and the combined organic
extracts were washed with H,0 (2 x 20 mL) and saturated aqueous NaCl (20 mL), dried over
MgSO4, and concentrated in vacuo. The residue was further dried in vacuo to afford the desired
(S.S)-S-aminomethyl-3-(3-ﬂuoro-phenyl)-oxazolidin-2-one 111 (1.79 g, 96.6% yield) as a white
powder. This product was directly used in the subsequent reactions without further purification.
C10H; FN,0,, LCMS (EI) m/e 211 (M +H).

A suspension of amine 111 (2.60 g, 12.38 mmol) in CH,Cl; (40 mL) was treated with
TEA (2.50 g, 3.4 mL, 24.76 mmol, 2.0 equiv) at 25 °C, and the resulting reaction mixture was
cooled to 0—5 °C before being treated with acetic anhydride (Ac20, 1.90 g, 1.75 mL, 18.75
mmol, 1.5 equiv) and DMAP (15 mg, 0.12 mmol, 0.01 equiv) at 0-5 °C under N,. The resulting
reaction mixture was subsequently stirred at 0-5 °C for 2 h. When TLC and HPLC showed the
reaction was complete, the reaction mixture was quenched with H,O (20 mL). The two layers
were separated, and the aqueous layer was then extracted with CH,Cl, (2 x 20 mL). The
combined organic extracts were washed with HO (2 x 20 mL) and saturated aqueous NaCl (20
mL), dried over MgSOy, and concentrated in vacuo. The residue was further dried in vacuo to
afford the desired (5S)-N-[3-(3 _fluoro-4-phenyl)-2-oxo-oxazolidin-5-ylmethyl]-acetamide 112
(2.93 g, 94% yield) as a white powder. This product was directly used in the subsequent
reactions without further purification. Ci2H3FN2O3, LCMS (EI) m/e 253 M+ H).

A solution of acetamide 112 (2.3 g, 9.1 mmol) in TFA (20 mL) was treated with N-
jodosuccinimide (2.3 g, 10.0 mmol, 1.1 equiv) at 25 °C, and the resulting reaction mixture was
stirred at 25 °C for 2 h. When TLC and HPLC/MS showed the reaction was complete, the
reaction mixture was concentrated in vacuo. The residue was treated with H,O (20 mL) and
20% EtOAc/hexane (20 mL) at 25 °C, and the resulting mixture was stirred at 25 °C for 30 min
before being cooled to 05 °C for 2 h. The white solids were collected by filtration, washed with
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H,0 (2 x 20 mL) and 20% EtOAc/hexane (2 x 20 mL), and dried in vacuo to afford the desired
(5S)-N-[3-(3-fluoro-4-iodo-phenyl)-2-oxo-oxazolidin-5-ylmethyl]-acetamide 108 (3.34 g, 96.8%
yield) as an off-white powder. This product was found to be identical with the material obtained

from Method A and was directly used in subsequent reactions without further purification.
5 e Synthesis of aryl boronic acid 120

Scheme 4 depicts three synthetic routes to aryl boronic acid 115.

Scheme 4
1
BOC,0, K,CO j\
H,N 2 0" N
THF/H,0, 25°C H
Br Br
16 17
NaH
F/\/\Br
118
DMF, 55-60°C
1) NaB(OAc)sH, THF 1) Hunig's base
Q FON"SNHZHCE oo~ F7>" NH,-HCI
F N
HJ\@ 13 /Q\Q 113 Br/\©\
14 gr 2 BOC20, KoCOy 0" "0 Br  2)BOC,0, K»COj3 Br
THF/H,0, 25°C 15 THF/H,0, 25°C 119
1) n-BuLli, - 78°C
2) B(OR)3, - 78°C
3) Sat. aq. NH,CI
o Ko
A OH
120
i Synthesis of amine 113
10 A solution of 3-fluoro-propan-1-ol (31.2 g, 400 mmol) in 300 mL of CH,Cl, was treated

with methanesulfonyl chloride (55 g, 38 mL, 480 mmol, 1.2 equiv) at 0 °C. The resulting
reaction mixture was gradually warmed to room temperature and stirred for 1-2 hours. When
'H NMR showed the reaction was complete, the reaction mixture was treated with H,O (100
mL), and the two layers were separated. The aqueous layer was extracted with CH,Cl, (2 x 100
15 mL). The combined organic layers were washed with H>O (3 x 100 mL) and dried over MgSOa.
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The solvent was removed in vacuo to afford the desired methanesulfonic acid 3-fluoro-propyl

ester (57.2 g, 91% yield) as a yellow oil.

A solution of methanesulfonic acid 3-fluoro-propyl ester (34.5 g, 221 mmol) in 250 mL
of anhydrous DMF was treated with solid potassium phthalimide (49 g, 265 mmol, 1.2 equiv) at
25 °C. The resulting suspension was warmed to 70-80 °C for 2 hours. When 'H NMR showed
that the reaction was complete, the reaction mixture was treated with HO (200 mL). The
aqueous solution was extracted with EtOAc (3 x 100 mL). The combined organic layers were
washed with H,O (3 x 100 mL) and dried over MgSOs. The solvent was removed in vacuo to
afford the desired 2-(3-fluoro-propyl)-isoindole-1,3-dione (45.4 g, 45.5 g theoretical, 99.7%

yield) as a white powder.

A suspension of 2-(3-fluoro-propyl)-isoindole-1,3-dione (45.4 g, 221 mmol) in 400 mL
of 95% aqueous ethanol was treated with hydrazine monohydrate (11.3 g, 11.1 mL, 223 mmol,
1.0 equiv). The solution was refluxed for three hours. When 'H NMR showed the reaction was
complete, the reaction mixture was cooled to room temperature before being treated with
concentrated aqueous HC1 (250 mL) to pH 1-2. The white phthalhydrazide precipitate was
collected by filtration and washed with 95 % aqueous ethanol (4 x 100 mL). The combined
filtrates were then concentrated to about 100 mL before 250 mL of H,O was added. The
insoluble material was removed by filtration and the filtrates were concentrated to dryness in
vacuo. The filtrates were recrystallized from ethanol/diethyl ether and dried in vacuo to afford
the desired 3-fluoro-propylamine monohydrochloride salt 113 (20.83 g, 83.8 % yield) as white
crystals. This product was used directly in subsequent reactions without further purification.
'H NMR (DMS0-ds,300 MHz) & 1.89 - 2.07 (m, 2H), 2.52 - 2.90 (m, 2H), 4.47(t, 1H, J=
5.8Hz), 4.63(t, 1H, J= 5.8Hz), 8.19 (s, 3H).

ii. Synthesis of bromide 115
Method A

To a solution of amine 113 (6.0 g, 52.8 mmol, 1.16 equiv) in DMF (200 mL) was added
4-bromobenzalaldehyde 114 (8.50 g, 45.5mmol) at room temperature. The resulting reaction
mixture was then treated with sodium triacetoxyborohydride NaB(OAc)3H, 16.10g, 72.0 mmol,
1.6 equiv) at room temperature and stirred for 2 h. When TLC and HPLC/MS showed the
reaction was complete, the reaction mixture was quenched with water (100 mL). The resulting

aqueous mixture was treated with solid sodium carbonate (Na,CO3, 99.64 g, 91.0 mmol, 2.0
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equiv) and di-tert-butyl dicarbonate (BOC,0, 12.9 g, 59.1 mmol, 1.3 equiv) at room
temperature. The mixture was then stitred at room temperature for 1.5 h before being quenched
with water (100 mL). The reaction mixture was then extracted with EtOAc (3 x 60 mL). The
combined organic extracts were washed with 0.5 M aqueous HCI (100 mL) and water (3 x 100
mL), dried over anhydrous sodium sulfate (Na;SO4) and concentrated in vacuo. The residue was
then purified by flash column chromatography (3-4% EtOAc/hexane) to afford the desired (4-
bromo-benzyl)-(3 -ﬂuoro—propyl)-carbamié acid fert-butyl ester 115 (11.38 g, 72% yield) as a
colorless oil. CysHyBrFNO,, HPLC/MS (ESI) m/e 347 (M'™+H).

Method B

A solution of 4-bromobenzylamine hydrochloride 116 (2.225g, 10.0 mmol) and
potassium carbonate (2.07 g, 15.0 mmol, 1.5 equiv) in THF (20 mL) and water (5 mL) was
treated with BOC,0 (2.40 g, 11.0 mmol, 1.1 equiv) at room temperature and stirred for 12 h.
When TLC and HPLC/MS showed the reaction was complete, the reaction mixture was treated
with water (10 mL) and EtOAc (40 mL). The two layers were separated, and the aqueous layer
was extracted with EtOAc (20 mL). The combined organic extracts were washed with water (2 x
20 mL) and saturated aqueous NaCl (20 mL), dried over MgSOy, and concentrated in vacuo.

The residue was further dried in vacuo to afford the desired (4-bromo-benzyl)-carbamic acid

tert-butyl ester 117 (2.60 g, 90.9% yield) as a colorless oil.

To a solution of 117 (286 mg, 1.0 mmol) in anhydrous DMF (3.0 mL) was added sodium
hydride (NaH, 60% oil dispersion, 48.0 mg, 1.2 mmol, 1.2 equiv) at 0 °C. The resulting mixture
was stirred at 0 °C for 30 min before 1-bromo-3-fluoropropane 118 (170 mg, 1.2 mmol, 1.2
equiv) was added. The reaction mixture was subsequently warmed to 50-60 °C and stirred for 24 -
hours. The reaction mixture was then quenched with water (10 mL), and the resulting aqueous
solution was extracted with EtOAc (2 x 20 mL). The combined organic extracts were washed
with water (10 mL) and saturated aqueous NaCl (10 mL), dried over MgSO4 and concentrated in
vacuo. The residue was purified by column chromatography (10-15% EtOAc/hexane gradient
elution) to afford the desired (4-bromo-benzyl)-(3-fluoro-propyl)-carbamic acid fert-butyl ester
115 (158 mg, 46% yield) as a colorless oil.

Method C

A solution of 4-bromobenzylbromide 119 (0.30 g, 1.20 mmol) and amine 113 (0.272 g,
2.40 mmol, 2.0 equiv) in anhydrous DMF (8.0 mL) was treated with diisopropylethylamine
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(Hunig's base, 2.0 mL) at room temperature. The resulting reaction mixture was warmed to 60
°C for 24 h. When TLC and HPLC showed the reaction was complete, the reaction mixture was
cooled to 25 °C before being treated with water (8.0 mL). The resulting aqueous solution was
then treated with solid sodium bicarbonate (NaHCOs3, 0.30 g, 3.60 mmol, 3.0 equiv) and BOC,0O
(0.524 g, 2.40 mmol, 2.0 equiv) at 25 °C and stirred for 24 h. When TLC and HPLC/MS showed
the reaction was complete, the reaction mixture was treated with water (20 mL) and EtOAc, 20
mL. The two layers were separated, and the aqueous layer was extracted with EtOAc (2 x 30
mL). The combined organic extracts were washed with H>O (4 x 10 mL) and saturated aqueous
NaCl (10 mL), dried over MgSO4, and concentrated in vacuo. The residue was purified by
column chromatography (3% EtOAc/hexanes) to afford the desired (4-bromo-benzyl)-(3-fluoro-
propyl)-carbamic acid terz-butyl ester 115 (0.24 g, 57.8% yield) as a colorless oil.

iii. Synthesis of boronic acid 120

To a solution of bromide 115 (3.0 g, 8.7 mmol) in anhydrous THF (30 mL) at -78 °C was
added a 2.5 M solution of n-BuLi in hexane (3.64 mL, 9.1 mmol, 1.05 equiv). The resulting
reaction mixture was stirred at -78 °C for 1 h before trimethyl borate (B(OMe);, 1.2 mL, 10.4
mmol, 1.2 equiv) was added dropwise. The resulting reaction mixture was stirred at —78 “C for
0.5 h before being gradually warmed to room temperature overnight. The reaction mixture was
poured into water (60 mL), and the aqueous solution was treated with 1.0 N aqueous HCl to pH
4.0. The aqueous mixture was then extracted with EtOAc (4 x 30 mL). The combined organic
extracts were washed with saturated aqueous NaCl (30 mL), dried over anhydrous Na,SO4, and
concentrated in vacuo to obtain the desired 4-(N-tert-butylcarbonyl-3-fluoropropylaminomethyl)
phenyl boronic acid 120 (2.5 g). This product was directly used in subsequent reactions without
further purification. CisHy3BFNO4, HPLC/MS (ESI) m/e 312 (M™+H).

d. Synthesis of Compound 11

Scheme 5 depicts the synthesis of compound 11 from aryl iodide 108 and aryl boronic
acid 120.
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A suspension of aryl boronic acid 120 (2.50 g, 8.03 mmol) in a mixture of toluene (24
mL), EtOH (8 mL), and water (8 mL) was treated with aryl iodide 108 (2.53 g, 6.7 mmol, 0.83
equiv) and solid K,COs (2.80 g, 20.1 mmol, 3.0 equiv) at room temperature. The resulting
reaction mixture was degassed three times under a steady stream of argon before
tetrakis(triphenylphosphine)palladium (0) (Pd(PPhs)s, 387 mg, 0.335mmol, 0.05 equiv) was
added. The resulting reaction mixture was degassed three times under a steady stream of argon
before being warmed to reflux for § h. When TLC and HPLC/MS showed the reaction was
complete, the reaction mixture was cooled to room temperature before being poured into water
(60 mL) and EtOAc (60 mL). The two layers were separated, and the organic phase was washed
with water (30 mL) and saturated aqueous NaCl (2 x 30 mL), dried over anhydrous Na;SO4, and
concentrated in vacuo. The product was then recrystallized from EtOAc/hexanes and dried in
vacuo to afford the desired (5S)-{4'-[5-(acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2'-fluoro-
biphenyl-4-ylmethyl}-(3-fluoro-propyl)-carbamic acid tert-butyl ester 121 (1.3 g, 30%) as an
off-white powder.

A solution of BOC-amine 121 (15.65 g, 30.3 mmol) in CH,Cl, (30 mL) was treated with
a solution of 4 N hydrogen chloride in 1,4-dioxane (37.5 mL, 150.0 mmol, 5.0 equiv) at room
temperature and stirred for 12 h. When TLC and HPLC/MS showed that the reaction was

complete, the solvents were removed in vacuo. The residue was suspended in a mixture of
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acetonitrile (CH3CN, 200 mL) and methanol (MeOH, 50 mL), and the resulting slurry was
stirred at room temperature for 1 h. The solids were collected by filtration, washed with 20%
MeOH/CH3CN (2 x 50 mL), and dried in vacuo to afford the desired (5S5)-N-(3-{2-fluoro-4'-[(3-
fluoro-propylamino)-methyl]-biphenyl-4-yl}-2-oxo-oxazolidin-5-ylmethyl)-acetamide mono

5  hydrochloride salt 11 (13.0 g, 95.3% yield) as white crystals. "H NMR (300 MHz, DMSO-ds) &
1.90 (s, 3H, COCHj), 2.11-2.20 (m, 2H), 3.10 (m, 2H), 3.50 (t, 2H, J= 5.4 Hz), 3.87 (dd, 1H, J
=6.4,9.2 Hz), 424 (t, 1H, J= 9.1 Hz), 4.27 (s, 2H, ArCH>), 4.54 (t, 1H, J= 5.8 Hz), 4.70 (t, 1H,
J=5.8 Hz), 4.83 (m, 1H), 7.50 (dd, 1H, J=2.2, 8.6 Hz), 7.65-7.74 (m, 6H, aromatic-H), 8.37 (t,

- 1H,J=5.8Hz, NHCOCH3), 9.43 (br. s, 2H, RAIN"H,). CyHasF,N303 HC, LCMS (EI) mile
10 418 (M"+H).

Example 2

Scheme 6 depicts an alternate synthesis of aryl boronic acid 120, which is coupled to aryl

iodide 108 to yield compound 11.
Scheme 6
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A solution of 4-formylphenyl boronic acid 122 (10.0 g, 66.69 mmol) in anhydrous DMF
(150 mL) was treated with 3-fluoropropylamine hydrochloride salt 113 (8.70 g, 76.70 mmol,
1.15 equiv, prepared as described in Example 1, above) at room temperature. The resulting

mixture was treated with NaB(OAc)sH (28.30 g, 133.39 mmol, 2.0 equiv) at room temperature
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and stirred for 3 h. When TLC and HPLC/MS showed the reaction was complete, the reaction
mixture was treated with water (150 mL), solid Na,CO; (14.14 g, 133.39 mmo], 2.0 equiv), and
BOC,0 (22.05 g, 100.04 mmol, 1.5 equiv). The resulting reaction mixture was stirred at room
temperature for 3 h. When TLC and HPLC/MS showed the reaction was complete, the reaction
mixture was poured into water (500 mL) and EtOAc (500 mL). The two layers were separated
and the aqueous layer was treated with a 2 N aqueous HCI (130 mL) to pH 4. The aqueous layer
was then extracted with EtOAc (160 mL), and the combined organic layers were washed with
water (2 x 100 mL) and saturated aqueous NaCl (2 x 100 mL), dried over Na,SOq, and
concentrated in vacuo. The residue was further dried in vacuo to afford the desired 4-(N-tert-
butylcarbonyl-3-fluoropropylaminomethyl)phenyl boronic acid 120 (25.0 g) as a pale-yellow oil.
This product was found to be identical with the material obtained from Example 1 above and

was directly used in the subsequent reaction without further purification.

A suspension of aryl boronic acid 120 (25.0 g, 64.30 mmol, 1.45 equiv) in a mixture of
toluene (120 mL), EtOH (40 mL), and water (40 mL) was treated with (5S)-N-[3-(3-fluoro-4-
iodo-phenyl)-2-oxo0-oxazolidin-5-ylmethyl]-acetamide 108 (16.80 g, 44.44 mmol, prepared as
described in Example 1, above) and solid K,COj3 (18.40 g, 133.4 mmol, 3.0 equiv) at room
temperature. The resulting reaction mixture was degassed three times under a steady stream of
argon before being treated with Pd(PPhs), (2.57 g, 2.23 mmol, 0.05 equiv). The resulting
reaction mixture was degassed three times under a steady stream of argon before being warmed
to reflux for 8 h. When TLC and HPLC/MS showed the reaction was complete, the reaction
mixture was cooled to room temperature before being poured into water (300 mL) and ethyl
acetate (EtOAc, 300 mL). The two layers were separated, and the organic phase was washed
with water (60 mL) and saturated aqueous NaCl (2 x 50 mL), dried over anhydrous Na;SO4, and
concentrated in vacuo. The product was recrystallized from EtOAc/hexanes and dried in vacuo
to afford the desired (55)-{4'-[5-(acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-2'-fluoro-
biphenyl-4-ylmethyl}-(3-fluoro-propyl)-carbamic acid tert-butyl ester 121 (21.2 g, 61.5% yield

for three steps) as an off-white powder.

BOC-protected amine 121 was subsequently treated with 4 N hydrogen chloride in
1,4-dioxane as in Example 1 to afford compound 11. The product obtained from this process

was identical by NMR and LCMS to the material obtained in Example 1.
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Example 3

Scheme 7 depicts the synthesis of compound 11 from aryl bromide 115 and aryl boronic
ester 123.

Scheme 7
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Synthesis of boronic ester 123

A suspension of (55)-N-[3-(3 -fluoro-4-iodo-phenyl)-2-oxo-oxazolidin-5-ylmethyl]-
acetamide 108 (20.0 g, 52.8 mmol, prepared as described in Example 1, above) in anhydrous 1,4-
dioxane (130 mL) was treated with 4.4,5,5-tetramethyl-[1,3,2]dioxaborolane (10.2 g, 11.6 mL,
80.0 mmol, 1.5 equiv) and triethylamine (16.0 g, 22.4 mL, 158.4 mmol, 3.0 equiv) at room
temperature. The resulting reaction mixture was degassed three times under a steady stream of
argon before being treated with dichloro[1,1 ’-bis(diphenylphosphino)ferrocene] palladium (II)
(Pd(dppf)>Cla, 1.32 g, 1.6 mmol, 0.03 equiv) at room temperature. The resulting reaction
mixture was degassed three times under a steady stream of argon before being warmed to reflux
for 7h. When HPLC/MS showed the reaction was complete, the reaction mixture was cooled to
room temperature before being treated with water (100 mL) and ethyl acetate (100 mL). The
two layers were separated, and the aqueous layer was extracted with ethyl acetate (2 x 50 mL).
The combined organic extracts were washed with water (2 x 50 mL) and saturated aqueous NaCl
(50 mL), dried over MgSQy, and concentrated in vacuo. The residual brown oil was further
dried in vacuo to afford the desired (5S)-N-{3-[3-fluoro-4-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-phenyl] -2-ox0-oxazolidin-5-ylmethyl }acetamide 123 (18.8 g, 94%) as
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brown solids. This product was directly used in subsequent reactions without further
purification. C1gHo4BFN,0s, HPLC/MS (ESI) m/e 379 (M'+H).

Synthesis of compound 11

A solution of boronic ester 123 (1.40 g, 3.7 mmol, 1.3 equiv) and (4-bromo-benzyl)-(3-
fluoro-propyl)-carbamic acid fert-butyl ester 115 (1.0 g, 2.89 mmol, prepared as described in
Example 1, above) in a mixture of 1,4-dioxane (21 mL), EtOH (7.0 mL) and H,O (7.0 mL) was
treated with solid potassium carbonate (1.2 g, 8.7 mmol, 3.0 equiv) at room temperature. The
resulting reaction mixture was degassed three times under a steady stream of argon before being
treated with Pd(dppf),Cl, (118 mg, 0.144 mmol, 0.05 equiv) at room temperature. The reaction
mixture was degassed three times under a steady stream of argon before being warmed to reflux
for 2 h. When TLC and HPLC/MS showed the reaction was complete, the reaction mixture was
cooled to room temperature before being treated with water (60 mL). The aqueous solution was
then extracted with CH,Cl, (3 x 20 mL), and the combined organic extracts were washed with
water (2 x 20 mL) and saturated aqueous NaCl (20 mL), dried over MgSOs, and concentrated in
vacuo. The residue was purified by flash column chromatography (0-5 % MeOH-CH,Cl,
gradient elution) to afford the desired (55)-{4'-[5-(acetylamino-methyl)-2-oxo-oxazolidin-3-yl]-
2'-fluoro-biphenyl-4-ylmethyl } -(3-fluoro-propyl)-carbamic acid fert-butyl ester 121 (1.36 g, 91%

yield) as a colorless oil, which solidified upon standing at room temperature in vacuo.

BOC-protected amine 121 was subsequently treated with 4 N hydrogen chloride in
1,4-dioxane as in Example 1 to afford compound 11. The product obtained from this process

was identical by NMR and LCMS to the material obtained in Example 1.
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Example 4 — Synthesis of Compound 63

Scheme 8 illustrates the synthesis of amide 63. 2,5-Dibromopyridine 124 is converted to
activated pyridyl ester 125 which is then treated with histamine 126 to provide amide 127. The
Suzuki coupling of 127 and boronate 123 gave the final target amide 63.

Scheme 8
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Under an argon atmosphere, triethylamine (0.31 mL, 2.25 mmol) was added to a mixture
of 2,5-dibromopyridine 124 (355 mg, 1.5 mmol), palladium acetate (16.8 mg. 0.075 mmol),
Xantphos (4,5-bis(diphenylphosphino)-9,9-dimethylxanthene, 43.4 mg, 0.075 mmol) and N-
hydroxysuccinimide (241.5 mg, 2.1 mmol) in DMSO (2 mL). The solution was purged with
carbon monoxide for 15 min and stirred under a carbon monoxide balloon at 80°C for 16 h. The
reaction mixture was then cooled to room temperature, diluted with 20 mL of ethyl acetate and
washed with saturated sodium bicarbonate solution and water. The organic phase was dried over
sodium sulfate and evaporated to give crude product. Chromatography on silica gel using
hexane:acetone (3:1) provided ester 125 (75 mg; 17%). 'THNMR (300 MHz, CDCl; ) & 8.85 (m,
1H), 8.06 (m, 2H), 2.90 (s, 4H) .

A mixture of active ester 125 (350 mg, 1.17 mmol), histamine dihydrochloride 126 (216
mg, 1.17 mmol) and triethylamine (EtsN, 0.33 mL, 2.34 mmol) in CH,Cl, (5 mL) was stirred at
room temperature for 1 h. The reaction was washed with brine and dried under vaccum. The
crude product was purified by chromatography (15:1:0.05/CH;Cl,:MeOH:NH;3.H,O) to afford
127 (280 mg; 81%). LCMS (EST) m/z 295 (M + H)". o

Under an argon atmosphere, a mixture of amide 127 (230 mg, 0.78 mmol), boronate 123
(295 mg, 0.78 mmol), PAdCl,(dppf); (19 mg, 0.023 mmol) and K,COs (323 mg, 2.34 mmol) in 5
mL of a mixture of dioxane:EtOH:H,O (3:1:1) were heated at 100°C for 12 h. The reaction was
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concentrated and the residue was dissolved in MeOH (2 mL) and CH;Cl; (10 mL). Inorganic
salts were removed by filtration. The filtrate was concentrated and purified by chromatography
(15:1:0.05/CH,Cl,:MeOH:NH3.H;0) to afford amide 63 (106 mg; 29%). LCMS (ESI) m/z 467
M +H)".

Example 5 — Synthesis of Compounds 64 and 65

Scheme 9 illustrates the synthesis of amides 64 and 65. Aryl bromides 128 and 129 were
coupled to boronate 123 to afford 64 and 65 respectively.

Scheme 9
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Synthesis of compound 64

A mixture of 4-bromobenzoyl chloride (110 mg, 0.5 mmol), 1,2,4-oxadiazol-3-yl-
methylamine hydrochloride (68 mg, 0.5 mmol), DMF (1 drop) and Et;N (0.33 mL, 2.34 mmol) in
CH,Cl, (5 mL) was stirred at room temperature for 4 h. The reaction was washed with brine and
dried under vaccum to afford crude amide 128. The resultant amide 128 was added to a mixture
of boronate 123 (189 mg, 0.5 mmol), Pd(dppf).Cl, (20 mg, 0.025 mmol) and K,COs (207 mg,

1.5 mmol) in 5 mL of dioxane:EtOH:H,O (3:1:1) under an argon atmosphere. After being heated
at 100°C for 12 h, the reaction was diluted with water and MeOH, and then filtered through
celite. The filtrate was concentrated to remove organic solvent. The crude product was collected
by filtration and further purified by chromatography (25:1 :0.05/CH,Cly:MeOH:NH3.H,0) to
afford compound 246 (45 mg; 32% (2 steps)). LCMS (ESI) m/z 452 (M - H)".

Synthesis of compound 65

A mixture of 4-bromobenzoyl chloride (29 mg, 0.132 mmol), 1,2,4-thiadiazol-3-yl-
methylamine hydrochloride (20 mg, 0.132 mmol), DMF (1 drop) and Et;N (27 mg, 0.264 mmol)
in THF (4 mL) was stirred at room temperature for 2 h. The reaction was concentrated,
dissolved in CH,Cl,, washed with brine and dried under vaccum to afford crude amide 129. The
resultant amide 129 was added to a mixture of boronate 123 (50 mg, 0.132 mmol), PdCly(dppf).
(6 mg, 0.0066 mmol) and K,CO3 (55 mg, 0.396 mmol) in 2 mL of dioxane:EtOH:H,0 (3:1:1)
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under an argon atmosphere. After being heated at 100°C for 12 h, the reaction was concentrated,
dissolved in EtOAc, washed with brine and dried under vaccum. The crude product was purified
by chromatography on silica gel (25:1:0.05/CH,Cly:MeOH:NH;3.H,0) to afford compound 65
(30 mg; 48% (2 steps)). LCMS (ESI) m/z 470 (M + H)".

Example 6 - Synthesis of Compound 66
Scheme 10
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To a solution of Boc-glycine 130 (1.04g, 5.88mmol) and 4-bromobenzylethylamine 131
(1.00g, 4.90mmol) in CH,Cl, (25mL) at room temperature was added Hunig’s base (1.30mL,
7.35mmol). The mixture was stirred at room temperature for 16h. The mixture was poured into
water (40mL) and sat. NaHCOj; (3mL), then extracted with CH,Cl, (60mL), washed with water
(100mL), and dried with Na;SO4. The residue was isolated by column chromatography
(50/50/0.1 EtOAc/Hexane/ NH4OH), to give 1.30g of amide 132 as a white crystalline solid in
69% yield. "HNMR (300 MHz, CDCls, ppm): 8: 7.37 (d, J=7Hz, 2H), 7.09 (d, ]=7Hz, 1H), 6.50
(s br, 1H), 5.15 (s br, 1H), 5.01 -4.95 (m, 1H), 3.69 (d, J=6Hz, 2H), 1.39 (d, J=7Hz, 3H), 1.37 (s,
9H).

A mixture of amide 132 (143mg, 0.40mmol) and boronic ester 123 (168mg, 0.4mmol) ,
Pd(dppf),Cl, (16mg, 0.02mmol) and K,CO;3 (221mg, 1.60mmol) in dioxane (3mL), EtOH (1mL)
and H,O (1mL) was degassed with argon. The mixture was stirred at 90-95 °C for 3h, then water
(10mL) was added. The mixtue was extracted with CHzCl, (4 x 30mL) and dried over NaySOy.
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The residue was purified by column chromatography (5:100:0.1 MeOH/ CH,Cl,/NH4OH) to
yield 200 mg Bbc-protected product in100% yield. The Boc-protected product (200 mg) taken
up in 2 mL CH,Cl, and 2 mL TFA and the mixture was stirred at room temperature for 3 hr. The
solvent was removed in vacuo and the residue was purified by column chromatography
(15:85:0.1 MeOH/CH,CL,/NH,OH) to give 168mg compound 66 in 99% yield. 'HNMR (300
MHz, CDCls, ppm, partial): 8: 7.64-7.33 (m, 7H), 5.13-5.07 (m, 1H), 4.19 (ddd, J=9, 3, 3Hz,
1H), 3.87 (ddd, J=9, 7, 3Hz, 1H), 3.77-3.50 (m, 5H), 1.99 (s, 3H), 1.54 (d, J=7Hz, 3H). LCMS
(ESI) m/e 429 (M+H)".

Example 7 - Synthesis of Compound 67
Scheme 11 illustrates the synthesis of compound 67.

Scheme 11
>—< >‘Br
HoN
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To a solution of 2-bromoacetamide 133 (827mg, 5.88mmol), and 4-bromobenzyl-
ethylamine 131 (1.00g, 4.90mmol) in MeOH (SmL) and CH,Cl, (5mL) at room temperature was
added Hunig’s base (SmL). The mixture was stirred at 50-60 °C for 16 h, then water (30mL)
was added. The mixture was extracted with CH,Cl, (4 x 30mL), dried over Na,S0y4, and the
solvent was removed in vacuo to provide 1.27 g amide 134 as a white crystalline solid in 100%
yield. '"HNMR (300 MHz, CDCls, ppm): &: 7.38 (d, J=8Hz, 2H), 7.09 (d, J=8Hz, 1H), 6.77 (s br,
1H), 5.69 (s br, 1H), 3.67 (q, J=7Hz, 1H), 3.07 (s, 2H), 1.29 (d, J=7Hz, 3H).
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A mixture of amide 34 (103mg, 0.40mmol) and boronic ester 123 (168mg, 0.4mmol),
Pd(dppf),Cl, (16mg, 0.02mmol) and K,CO; (221mg, 1.60mmol) in dioxane (3mL), EtOH (1mL)
and H,O (1mL) was degassed with argon. The mixture was stirred at 90-95 °C for 3 h, then
water (10mL) was added. The mixture was extracted with CH,Cl, (4 x 30mL), dried over
Na,S04, and the solvent was removed in vacuo. The residue was purified by column
chromatography (7:100:0.1 MeOH/CH,CL,/NH,;OH) to yield 85 mg compound 67 in 50% yield.
'HNMR (300 MHz, CDCl, ppm, partial): 8: 7.70-7.30 (m, 7H), 7.09 (s br, 1H), 6.31 (s br, 1H),
5.63 (s br, 1H), 4.96-4.92 (m, 1H), 4.22 (t, J=9Hz, 1H), 3.33 (s, 2H), 2.13 (s, 3H), 1.55 (d,
J=THz, 3H). LCMS (ESI) m/e 451.2 (M+Na)".

Example 8 — Synthesis of Compound 68

Scheme 12 illustrates the synthesis of compound 68.

Scheme 12
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Synthesis of bromide 135

A suspension of 4-bromomethylpyridine hydrochloride (1.59 g, 6.3 mmol) in THF (10
mL) was treated dropwise with a solution of potassium carbonate (3.33 g, 24.0 mmol) in HO (6
mL) at 0—5 °C, and the resulting mixture was stirred at 0—5 °C for 10 min before being treated
dropwise with a solution of 4-bromo-benzenethiol (1.14 g, 6.0 mmol) in THF (5.0 mL) at 0-5 °C
under N,. The resulting reaction mixture was subsequently stirred at 0—5 °C for an additional 20
min. When TLC and LCMS showed that the reaction was complete, the reaction mixture was
treated with water (15 mL) and ethyl acetate (25 mL). The two layers were separated, and the
aqueous layer was extracted with ethyl acetate (2 x 20 mL). The combined organic extracts were
washed with water (2 x 15 mL) and saturated aqueous NaCl solution (10 mL), dried over
MgSO,, and concentrated in vacuo. The residue was purified by flash column chromatography
(5-25% EtOAc-hexane gradient elution) to afford the desired 4-(4-bromo-phenylsulfanylmethyl)

pyridine (1.374 g; 82%) as a pale-yellow solid, which was directly used in subsequent reactions.
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Synthesis of compound 68

A solution of boronate 123 (200 mg, 0.53 mmol) and bromide 135 (150 mg, 0.53 mmol)
in toluene (9 mL) was treated with solid potassium carbonate (220 mg, 1.6 mmol), ethanol (3.0
mL)-and H,0 (3.0 mL) at room temperature, and the resulting reaction mixture was degassed
three times under a steady stream of argon before being treated with Pd(dppf),Cl, (16 mg, 0.013
mmol) at room temperature. The reaction mixture was then degassed three times again under a
steady stream of argon before being warmed to reflux for 2 h. When LCMS showed that the
reaction was complete, the reaction mixture was cooled to room temperature before being treated
with water (10 mL) and ethyl acetate (20 mL). The two layers were separated, and the aqueous
layer was extracted with ethyl acetate (2 x 10 mL). The combined organic extracts were washed
with water (2 x 10 mL) and saturated aqueous NaCl (10 mL), dried over MgSQOy, and
concentrated in vacuo. The residue was then purified by flash column chromatography (0-5%
MeOH-CH,Cl, gradient elution) to afford compound 68 (177 mg; 74%) as a yellow oil, which
solidified upon standing at room temperature in vacuo. LCMS (ESI) m/z 452 (M + H)".

Example 9 — Synthesis of Compound 69
Scheme 13 illustrates the synthesis of compound 69.

Scheme 13
v
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4-bromobenzenesulfonyl chloride 136 (2.56 g, 10 mmol) was added to a solution of 4-
aminomethylpyridine 137 (1.08 g, 10 mmol) and triethylamine ( 2 mL, 14.3 mmol) in THF (20
mL) at 0 °C. After stirring at 0 °C for 1 h, 50 mL of water was added. A white solid was
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collected by filtration, washing with EtOAc and dried in vacuo to give 3.10 g of bromide 138 in
a yield of 95%.

Bromide 138 (327 mg, 1 mmol), boronate 123 (378 mg, 1 mmol), Pd(dppf).Cl, (40 mg,
0.05 mmol) and K,COs (414 mg, 3 mmol) were dissolved 8 mL of a mixture of dioxane:EtOH:
H,0 (3:1:1) under argon atmosphere. After heating at 100 °C for 12 hours, the reaction mixture
was added to 20 mL of cool water. The organic solvent was removed in vacuo and the crude
product was collected by filtration. The crude product was treated with active charcoal and
recrystallized in a mixed solvent system (1:2:2 MeOH/CH,Cly/acetone) to give 155 mg of
compound 69 in a yield of 31%. MS (ESI): 499.1 (100%, (M+H)").

Example 10 - Synthesis of Compound 70
Scheme 14 depicts the synthesis of compound 70.

Scheme 14
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Synthesis of epoxide 139

To a solution of 4-bromostyrene (5.00 g, 26.8 mmol) in CH,Cl, (130 mL) was added
anhydrous 4-methylmorpholine N-oxide (NMO, 12.90 g, 107.1 mmol) and (18, 28)-(+)-[1,2-
(cyclohexanodiamino-N,N’-bis(3,5-di-t-butyl-salicylidene)] manganese(III) chloride (Jacobsen
catalyst, 850 mg, 1.34 mmol). The solution was cooled to —78 °C, then 3-chloroperoxybenzoic
acid (m-CPBA, 7.40 g, 42.8 mmol) was added in four portions every 10 min. The mixture was
stirred at —78 °C for 2 h. The reaction was quenched by addition of aqueous Na;S>03 (10.0 g in
30 mL water), then the cooling bath was removed and water (70 mL) and 1IN NaOH (60 mL)
was added. The aqueous phase was extracted with CH,CL, (3 x 30 mL), dried with Na;SO4, and
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evaporated. The residue was purified by flash chromatography (4:100 Et;O/hexane) to yield
5.20 g epoxide 139 (98% yield).

Synthesis of compound 70

To a suspension of epoxide 139 (1 mmol) in acetonitrile (3.0 mL) at room temperature
was added lithium perchloriate (LiClO4, 1.05 mmol). After the formation of clear solution,
benzylamine 140 (1.5 mmol) was added. The mixture was stirred at 80 °C for 4.5 h. The solvent
was removed in vacuo and the residue was purified by flash column chromatography (3.5:100
MeOH/CH,Cl), to afford 141 (460 mg; 50% yield). LCMS (ESI) m/z 307 (M + H)".

A suspension of 141 (1 eq), boronate ester 123 (1 eq), Pd(dppf)>Cl (0.05 eq), and K,CO3
(4 eq) in a 3:1:1 mixture of dioxane/EtOH/H,0 was degassed by passing a steady stream of
argon through the mixture. The mixture was stirred at 80 °C for 3 h. The solvent was removed
in vacuo and the residue was purified by flash column chromatography (3:100 MeOH/CH,Cly),
to yield amine 142 (690mg; 96% yield). LCMS (ESI) m/z 439 (M + H)".

A mixture of amine 142 (80 mg, 0.168 mmol), 3-fluoro-1-bromopropane (47 mg, 0.335
mmol) and Hunig’s base (117 uL, 0.670 mmol) in DMF (1.5 mL) was stirred at 55-60 “C for
15 h. The solvent was removed in vacuo and residue was purified by flash column
chromatography (2:100 MeOH/CH,CL), to give 87 mg of the alkylation product (96% yield).
LCMS (ESI) m/z 538 (M + H)".

To a solution of the alkylation product (80 mg, 0.149 mmol), in EtOH (1.5 mL) at room
temperature was added 3N aqueous HCI (120 pL, 0.360 mmol), followed by 10% Pd-C (15 mg).
The mixture was stirred under the atmosphere of H, (1 atm.) for 18 h. The mixture was passed
through a pad of celite, and the cake was washed with MeOH (3 x 10 mL). The filtrate was
evaporated to give the HCl salt of compound 70 (57 mg; 79% yield). LCMS (ESI) m/z 448 (M +
H)".
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Example 11 - Synthesis of Compounds 71 and 72

Scheme 15 illustrates the synthesis of compounds 71 and 72. Hydroxyamidine 143 was
converted to bromide 144, which was subsequently coupled to boronate 123 to afford compound
71. Hydroxyamidine 143 was transformed to oxadiazole 145, which was coupled to boronate

123 to afford compound 7.

Scheme 15
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Synthesis of hydroxamidine 143

Br

A solution of 4-bromophenylacetonitrile (10 g, 54 mmol) in methanol (100 mL) was
treated with sodium bicarbonate (2.2 g, 57 mmol) and hydroxylamine hydrochloride (4.0 g, 57
mmol) and refluxed for 1.5 h. Additional sodium bicarbonate (0.21 g, 5.4 mmol) and
hydroxylamine hydrochloride (0.38 g, 5.4 mmol) were added, and the reaction mixture was
refluxed for 12 h. The reaction mixture was cooled to 23 °C and the solvent removed in vacuo to

afford hydroxyamidine 143 as a blue powder (4.0 g; 34%).
Synthesis of compound 71

A solution of hydroxyamidine 143 (0.20 g, 0.91 mmol) in 1,4-dioxane (1 mL) was treated
with 1,1°-carbonyldiimidazole (0.18 g, 1.1 mmol) and 1,8-diazabicyclo[5.4.0]undec-7-ene
(DBU, 0.15 mL, 0.97 mmol) and stirred at 105 °C for 1 h. The reaction mixture was diluted with
water and extracted with ethyl acetate. The water layer was treated with 1.0 M HCI (aqueous)
until the pH was 2, and then extracted with ethyl acetate. The organic layer was dried (Na;SOy),

and the solvent removed in vacuo to afford bromide 144 as a yellow powder (0.11 g; 49%).
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A solution of boronate ester 123 (0.085 g, 0.220 mmol), bromide 144 (0.055 g, 0.220
mmol), and potassium carbonate (0.12 g, 0.90 mmol) in dioxane (1.4 mL), ethanol (0.46 mL)
and water (0.46 mL) was degassed and treated with Pd(dppf)Cl (6.0 mg, 6.7 pmol), degassed
again, and heated at 80 °C for 1.5 h. The reaction mixture was diluted with CH,Cl, and water,
and the precipitate in the water layer was recovered by vacuum filtration to afford compound 71
as a grey powder (0.034 g; 36%). LCMS (ESI) m/z 427 (M + H)".

Synthesis of compound 71

A solution of hydroxyamidine 143 (0.25 g, 1.1 mmol) in pyridine (5 mL) was cooled to
0 °C and treated with a solution of acetic anhydride (0.11 mL, 1.1 mmol) in pyridine (5 mL) and
then stirred at 120 °C for 1.5 h. The reaction mixture was diluted with ethyl acetate, washed with
1M aqueous HCI and saturated aqueous sodium bicarbonate, dried over Na,SOs, and the solvent
was evaporated in vacuo. The crude product was purified by flash chromatography to afford
bromide 145 as a clear film (0.10 g; 36%).

A solution of boronate ester 123 (0.15 g, 0.40 mmol), bromide 145 (0.10 g, 0.40 mmol),
and potassium carbonate (0.22 g, 1.6 mmol) in dioxane (2.5 mL), ethanol (0.83 mL) and water
(0.83 mL) was degassed and treated with Pd(dppf)Cl, (10.0 mg, 0.012 mmol), degassed again,
and stirred at 80 °C for 2 h. The reaction mixture was diluted with CH,Cl, and washed with
water. The water layer was extracted with 2 x CH,Cly, dried (Na,SOy), and the solvent
evaporated in vacuo. The crude product was purified by flash chromatography and preparatory
TLC to afford compound 72 as a white powder (0.054 g; 32%). LCMS (ESI) m/z 425 M + H)*".
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Example 12 - Synthesis of Compounds 73 and 74

Scheme 16 illustrates the synthesis of compounds 73 and 74. Bromoketone 146 was
subjected to alkylation with thioureas 147 and 148 to afford thiazoles 149 and 150 respectively.
Coupling of 149 and 150 with boronate 123 yielded thiazoles 73 and 74.

Scheme 16
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Synthesis of Compound 73

Bromoketone 146 (0.29 g, 1.0 mmol) was dissolved in dioxane (10 mL). Thiourea 147
(0.19 g, 1.2 mmol) and potassium carbonate (0.28 g, 2 mmol) were added sequentially and the
resulting shurry stirred at 50 °C for 4 h. The mixture was cooled to room temperature, diluted
with 100 mL CH,Cl,, and washed with saturated aqueous NaHCOj3 and brine. The aqueous
washes were back-extracted with CH,Cl; (2 x 50 mL). The combined organic extracts were
dried over K»COs, filtered, and concentrated in vacuo to afford bromide 149 as a yellow solid
(0.32 g) which was used without further purification. LCMS (ESI) m/z 353 (M + H)".
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The crude bromide 149 (0.20 g, 0.56 mmol), boronate ester 123 (0.25 g, 0.66 mmol), and
K,CO; (0.14 g, 1.0 mmol) were combined with a 1:1:1 mixture of toluene, ethanol and water (2
mL each). The slurry was degassed by alternately applying high vacuum to the reaction mixture
and flushing with dry argon. The reaction vessel was then sealed and heated in an 80 °C oil bath
for 14 h. The reaction mixture was cooled to room temperature, diluted with 100 mL 9:1
CH,Cly/MeOH, and washed with water and brine (50 mL each). The aqueous washes were
back-extracted once with 50 mL 9:1 CH,Cl,/MeOH. The combined organic extracts were dried
over K,COs, filtered, and concentrated in vacuo to afford 0.48 g of a brown solid. The solid was
purified by flash column chromatography (7:3 acetone/hexane) to yield compound 73 as an off-
white solid (0.17 g, 0.32 mmol). LCMS (ESI) m/z 525 (M + H)".

Synthesis of Compound 74

Compound 74 was synthesized according to the procedure described above for compound
73, using thiourea 148 in place of 147. The coupling reaction of bromide 150 and boronate 123
yielded compound 74 as a white solid (0.12 g, 0.21 mmol). LCMS (ESI) m/z 561 (M + H)".

Example 13 - Synthesis of Compound 75

Scheme 17 depicts the synthesis of compound 75. D-p-Hydroxyphenyl-glycine 151 was
converted to triflate 154, which was subsequently coupled to boronate 123 to afford alcohol 155.
Mesylation of 155, followed by displacement with the anion of imidazole and deprotection of the

BOC group yielded compound 75.

Scheme 17
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A solution of D-p-hydroxyphenylglycine 151 (23.8 g, 142.3 mmol) and potassium
carbonate (39.3 g, 284.6 mmol) in THF (200 mL) and H,0 (200 mL) was treated with BOC,0
(34.14 g, 156.6 mmol) at 25 °C, and the resulting reaction mixture was stirred at 25 °C for 2 h.
When TLC and LCMS showed that the reaction was complete, the reaction mixture was treated
with ethyl acetate (200 mL) and H,O (200 mL). The two layers were separated, and the aqueous
solution was extracted with ethyl acetate (200 mL). The aqueous layer was then acidified with a
2N aqueous HCI to pH 4 before being extracted with ethyl acetate (2 x 200 mL). The combined
organic extracts were then washed with water (2 x 100 mL) and saturated aqueous NaCl (100
mL), dried over MgSOy4, and concentrated in vacuo. The residual white solids were further dried
in vacuo to afford the crude desired acid 152 (36.5 g; 96%), which was of suitable purity for use

in subsequent reactions.

A solution of acid 152 (4.005 g, 15 mmol) in anhydrous THF (20 mL) was treated
dropwise with a 1 M solution of BH3-THF in THF (30 mL, 30 mmol) at 0-5 °C, and the resulting
reaction mixture was stirred at 0— 5 °C for an additional 2 h. When TLC and LCMS showed that
the reduction reaction was complete, the reaction mixture was treated with water (50 mL) and
ethyl acetate (50 mL). The mixture was then stirred at 25 °C for 30 min before being separated,
and the aqueous layer was extracted with ethyl acetate (2 x 50 mL). The combined organic
extracts were then washed with water (2 x 20 mL) and saturated aqueous NaCl (20 mL), dried
over MgSO,, and concentrated in vacuo. The residue was then directly purified by flash column
chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford desired alcohol 153 (2.50 g;

66%) as a white powder which was of suitable purity for use in subsequent reactions.

A suspension alcohol 153 (670 mg, 2.65 mmol) in CH,Cl, (10 mL) was treated with N-
phenyltrifluoromethane sulfonamide (947 mg, 2.65 mmol) and triethylamine (535.3 mg, 0.74
mL, 5.3 mmol) at 25 °C, and the resulting reaction mixture was stirred at 25 °C for an additional
2 h. When TLC and LCMS showed that the reaction was complete, the reaction mixture was
quenched with water (10 mL) and CHyCl, (20 mL). The two layers were then separated, and the
aqueous layer was extracted with CH,Cl, (2 x 20 mL). The combined organic extracts were then
washed with water (2 x 10 mL) and saturated aqueous NaCl (10 mL), dried over MgSOy, and
concentrated in vacuo. The residue was then directly purified by flash column chromatography
(0-5% MeOH-CH,Cl, gradient elution) to afford triflate 154 (945 mg; 93%) as a white powder

which was of suitable purity for use in subsequent reactions.
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A solution of boronate 123 (2.162 g, 5.72 mmol) and triflate 154 (1.70 g, 4.4 mmol) in
toluene (24 mL) was treated with solid potassium carbonate (1.82 g, 13.2 mmol), ethanol (8.0
mL) and H,O (8.0 mL) at room temperature, and the resulting reaction mixture was degassed
three times under a steady stream of argon before being treated with Pd(dppf),Cl, (184 mg, 0.22
mmol) at room temperature. The reaction mixture was then degassed three times again under a
steady stream of argon before being warmed to reflux for 2 h. When TLC and LCMS showed
that the reaction was complete, the reaction mixture was cooled to room temperature before
being treated with water (20 mL) and ethyl acetate (20 mL). The two layers were separated, and
the aqueous layer was extracted with ethyl acetate (2 x 20 mL). The combined organic extracts
were washed with water (2 x 20 mL) and saturated aqueous NaCl (20 mL), dried over MgSQOsq,
and concentrated in vacuo. The residue was then purified by flash column chromatography
(0-5% MeOH-CH,Cl, gradient elution) to afford (1-{4'-[5-(acetylamino-methyl)-2-oxo-
oxazolidin-3-yl]-2'-fluoro-biphenyl-4-yl }-2-hydroxyethyl)carbamic acid zeri-butyl ester 155
(1.543 g; 72%) as yellow oil, which solidified upon standing at room temperature in vacuo.

A suspension of alcohol 155 (694 mg, 1.43 mmol) in anhydrous CHCl, (10 mL) was
treated with diisopropylethylamine (388 mg, 0.522 mL, 2.85 mmol) and methanesulfonyl
chloride (196 mg, 0.132 mL, 1.71 mmol) at 0-5 °C, and the resulting reaction mixture was
stirred at 0—5 °C for an additional 2 h. When TLC and LCMS showed that the reaction was
complete, the reaction mixture was quenched with water (10 mL). The two layers were
separated, and the aqueous layer was extracted with CH,Cl, (2 x 10 mL). The combined organic
extracts were washed with water (2 x 10 mL) and saturated aqueous NaCl (10 mL), dried over
MgSOys, and concentrated in vacuo. The residue was then purified by flash column
chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford mesylate 156 (647 mg; 80%)

as a pale-yellow solid, which was of suitable purity for use in subsequent reactions.

A solution of imidazole (41 mg, 0.6 mmol) in anhydrous THF (3 mL) was treated with
sodium hydride (NaH, 60% oil dispersion, 29 mg, 0.72 mmol) at 0 °C, and the resulting mixture
was stirred at 0—5 °C for 30 min before a solution of mesylate 156 (170 mg, 0.3 mmol) in
anhydrous DMF (3.0 mL) was added. The resulting reaction mixture was then stirred at 05 °C
for 30 min before being gradually warmed to room temperature for 12 h. When TLC and LCMS
showed that the reaction was complete, the solvents were removed in vacuo, and the residue was
directly purified by flash column chromatography (0-5% MeOH-CH,Cl, gradient elution) to
afford imidazole 157 (46 mg; 29%) as a yellow solid.
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A solution of imidazole 157 (23 mg, 0.043 mmol) in MeOH (1.0 mL) was treated with
4N HCl in 1,4-dioxane (3.0 mL), and the resulting reaction mixture was stirred at room
temperature for 30 min. When TLC and LCMS showed that the reaction was complete, the
solvents were removed in vacuo, and the desired N-{3-[4'-(1-amino-2-imidazol-1-yl-ethyl)-2-

5  fluoro-biphenyl-4-yl] -2-oxo-oxazolidin—5-ylmethy1}acletamide hydrochloride 75 (18.8 mg;
100%) was obtained as a yellow solid. LCMS (ESI) m/z 438 (M + H)".

Example 14 - Synthesis of Compound 76

Scheme 18 depicts the synthesis of compound 76. Iodide 158 was converted to boronate
159, which was coupled to bromide 160 to afford tetrazole 161. Deprotection of 161 afforded
10 compound 76.

Scheme 18
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Synthesis of boronate 160

A solution of known 5-aminomethyl-3-(3-fluoro-4-iodo-phenyl)-oxazolidin-2-one (2.02
15 g, 6.0 mmol; see U.S. Patent Nos. 5,523,403 and 5,565,571) and potassium carbonate (1.66 g,
12.0 mmol) in THF (20 mL) and H,O (20 mL) was treated with BOC,0 (1.334 g, 6.12 mmol) at
25 °C, and the resulting reaction mixture was stirred at 25 °C for 2 h. When TLC and LCMS

showed the reaction was complete, the reaction mixture was treated with ethyl acetate (20 mL)
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and H,O (20 mL). The two layers were separated, and the aqueous solution was extracted with
ethyl acetate (20 mL), and the combined organic extracts were then washed with water (2 x 10
mL) and saturated aqueous NaCl (10 mL), dried over MgSOs, and concentrated in vacuo. The
residual white solids were further dried in vacuo to afford the crude, desired iodide 158 (2.40 g;

92%), which was of suitable purity for use in subsequent reactions.

A solution of iodide 158 (1.11 g, 2.55 mmol) in 1,4-dioxane (25 mL) was treated with
4,4.5,5-tetramethyl-[1,3,2]dioxaborolane 159 (489 mg, 0.56 mL, 3.82 mmol) and triethylamine
(772 mg, 1.07 mL, 7.65 mmol) at room temperature, and the resulting reaction mixture was
degassed three times under a steady stream of argon before being treated with Pd(dppf),Cl, (107
mg, 0.13 mmol) at room temperature. The reaction mixture was then degassed three times again
under a steady stream of argon before being warmed to reflux for 6 h. When TLC and LCMS
showed that the reaction was complete, the reaction mixture was cooled to room temperature
before being treated with water (20 mL) and ethyl acetate (20 mL). The two layers were
separated, and the aqueous layer was extracted with ethyl acetate (2 x 20 mL). The combined
organic extracts were washed with water (2 x 20 mL) and saturated aqueous NaCl (20 mL), dried
over MgSO,, and concentrated in vacuo. The residual brown oil was then purified by flash
column chromatography (10-30% EtOAc-hexanes gradient elution) to afford boronate 160 (646
mg; 58%) as a brown oil that solidified upon standing at room temperature in vacuo. The

product was of suitable purity for use in subsequent reactions.
Synthesis of bromide 161

A solution of 4-bromobenzylamine hydrochloride (2.22 g, 10.0 mmol) in acetic acid (30
mL) was treated with triethyl orthoformate (2.964 g, 3.29 mL, 20.0 mmol) and sodium azide
(NaNj3, 2.30 g, 20.0 mmol) at room temperature, and the resulting reaction mixture was
subsequently stirred at reflux for 12 h. When TLC and LCMS showed that the reaction was
complete, the reaction mixture was cooled to room temperature, and the cooled reaction mixture
was poured into ice water (100 mL). The precipitate was then collected by filtration, washed
with water (2 x 20 mL), and dried in vacuo to afford bromide 161 (460 mg; 19%) as a white

solid which was of suitable purity for use in subsequent reactions.
Synthesis of compound 76

A solution of boronate 160 (658 mg, 1.5 mmol) and bromide 161 (300 mg, 1.25 mmol) in

toluene (9.0 mL) was treated with solid potassium carbonate (621 mg, 4.5 mmol), ethanol (3.0
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mL) and H,0 (3.0 mL) at room temperature, and the resulting reaction mixture was degassed
three times under a steady stream of argon before being treated with Pd(dppf)2Cl, (52.3 mg,
0.063 mmol) at room temperature. The reaction mixture was then degassed three times again
under a steady stream of argon before being warmed to reflux for 3 h. When TLC and LCMS
showed that the reaction was complete, the reaction mixture was cooled to room temperature
before being treated with water (10 mL) and ethyl acetate (20 mL). The two layers were
separated, and the aqueous layer was extracted with ethyl acetate (2 x 10 mL). The combined
organic extracts were washed with water (2 x 5 mL) and saturated aqueous NaCl (5 mL), dried
over MgSO,, and concentrated in vacuo. The residue was then purified by flash column
chromatography (0-5% MeOH-CH,Cl, gradient elution) to afford tetrazole 162(357 mg; 61%) as

a yellow oil, which solidified upon standing at room temperature in vacuo.

A solution of tetrazole 162 (350 mg, 0.748 mmol) in EtOAc (5.0 mL) was treated with
4N HCl in 1,4-dioxane (5.0 mL), and the resulting reaction mixture was stirred at room
temperature for 30 min. When TLC and LCMS showed that the reaction was complete, the
solvents were removed in vacuo, and the residue was treated with aqueous sodium bicarbonate
(10 mL) and EtOAc (15 mL). The mixture was stirred at room temperature for 30 min before the
two layers were separated. The aqueous layer was extracted with EtOAc (10 mL), and the
combined organic extracts were washed with HO (10 mL) and saturated aqueous NaCl (10 mL),
dried over MgSOy, and concentrated in vacuo to afford compound 76 (266 mg; 97%) as a pale-
yellow solid. LCMS (ESI) m/z 369 (M + H)".

Example 15 — Synthesis of Compounds 77-79

Scheme 19 depicts the synthesis of aryl bromides 163-165 required for the synthesis of
compounds 77-79. Epoxide 139 was treated with 1-formyl piperazine to afford a mixture of
bromides 163 and 164. Epoxide ring-opening of 139 with imidazole afforded bromide 165.
These bromides were coupled with boronate 123 to afford the target compounds 77-79.
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Scheme 19

N N Br +

Q M 0 HOWBr
N NH 7N
e M -

)
139 163 i 164
NA o
NH H
e/ N
=~ Ho
165

Synthesis of bromides 163 and 164

To a suspension of epoxide 139 (Immol, leq) in acetonitrile (3.0 mL) at room
temperature was added LiClO4 (1.05 mmol, 1.05 eq). After the formation of a clear solution, 1-
formyl piperazine (1.5 mmol, 1.5 eq) was added. The mixture was stirred at room temperature
for 16 h. The solvent was removed in vacuo and the residue was purified by flash
chromatography (3:100 MeOH/CH,Cl,) to yield 132 mg of bromide 163 and 42 mg of bromide
164.

Synthesis of compound 77

A suspension of bromide 163 (1 eq), boronate 123 (1 eq), PdClx(dppf). (0.05 eq), and
K,COs (4 eq) in a 3:1:Imixture of dioxane/EtOH/H,0 was degassed by a stream of argon. The
mixture was stirred at 80 °C for 3.5 h. The solvent was removed in vacuo and the residue was
purified by flash chromatography (4:100 MeOH/CH>Cl,) to afford 150 mg compound 77.
LCMS (ESI) m/z 485 (M + H)". |

Synthesis of compound 78

A suspension of bromide 164 (1 eq), boronate 123 (1 eq), PdCly(dppf). (0.05 eq), and
K>CO; (4 eq) in a 3:1:1mixture of dioxane/EtOH/H,O was degassed by a stream of argon. The
mixture was stirred at 80 °C for 3.5 h. The solvent was removed in vacuo and the residue was
purified by flash chromatography (5:100 MeOH/CH,Cl,) to afford 52 mg compound 78. LCMS
(ESD) m/z 485 M + H)".

Synthesis of bromide 165

To a suspension of epoxide 139 (1mmol, leq) in acetonitrile (3.0 mL) at room
temperature was added LiC1O4 (1.05 mmol, 1.05 eq). After the formation of a clear solution,
imidazole (1.5 mmol, 1.5 eq) was added. The mixture was stirred at 60°C for 4 h. The solvent
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was removed in vacuo and the residue was purified by flash chromatography (3:100
MeOH/CH,Cl,) to yield 103 mg of romide 165.

Synthesis of compound 79

A suspension of bromide 165 (1 eq), boronate 123 (1 eq), PACLy(dppf), (0.05 eq), and
K,CO3 (4 eq) in a 3:1:1mixture of dioxane/EtOH/H,0 was degassed by a stream of argon. The
mixture was stirred at 80 °C for 2.5 h. The solvent was removed in vacuo and the residue was
purified by flash chromatography (10:100 MeOH/CH,Cl,) to afford 155 mg compound 79.
LCMS (ESI) m/z 439 (M + H)".

The entire disclosure of each of the patent documents and scientific articles referred to

herein is incorporated by reference for all purposes.

The invention may be embodied in other specific forms without departing from the spirit
or essential characteristics thereof. The foregoing embodiments are therefore to be considered in
all respects illustrative rather than limiting on the invention described herein. Scope of the
invention is thus indicated by the appended claims rather than by the foregoing description, and
all changes that come within the meaning and range of equivalency of the claims are intended to

be embraced therein.
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WHAT IS CLAIMED IS:

1. A process for preparing a compound having the formula:

() (R2),

M—L—A——B—Het—CH,—R?,

the process comprising the steps of:

combining a compound of formula (I):

(R
M—L—A—Q
)
with a compound of formula (II):
(=,
Z—B—Het—CH,—R3
D

in a solvent in the presence of a base and a palladium catalyst, wherein

A is selected from the group consisting of:

PCT/US2004/024339

phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

B is selected from the group consisting of:

phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

Het-CH,-R? is selected from the group consisting of:

o 5

2-—-R3 CH2—R3 CHZ—R3

M-L is selected from the group consisting of:

CH—R3

a) M-X, b) M-L!, ¢) M-L'-X, d) M-X-L%, ) M-L'-X-L2, f) M-X-L'-X-L2,
g) M-LLX-12X, h) M-X-X-, i) M-L!-X-X-, j) M-X-X-L?, and

k) M-L!-X-X-L?, wherein
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X, at each occurrence, independently is selected from the group consisting
of:
a) -O-, b) -NR*-, ¢) -N(O)-, d) -N(OR"-, &) -S(0),-, f) -SO,NR*,
g) -NR*SO,-, h) -NR*N=, i) =N-NR*, j) -O-N=, k) =N-O-,
I) -N=, m) =N-, n) -NR*NR*, 0) -NR*C(0)0-, p) -OC(O)NR*-,
q) -NR*C(O)NR*- r) -NR*C(NRHNR*-, and
s)

SN
J
R? .

5

RRAN

L! is selected from the group consisting of:
a) C1.¢ alkyl, b) Cp.6 alkenyl, and c) C,.¢ alkynyl,
wherein any of a) — ¢) optionally is substituted with one or

more R’ groups; and

1.2 is selected from the group consisting of*
a) C1.6 alkyl, b) Cy.¢ alkenyl, and c) C,.6 alkynyl,
wherein any of a) — ¢) optionally is substituted with one or

more R’ groups;
alternatively, L in M-L is a bond;

M is selected from the group consisting of:
a) Cs.14 saturated, unsaturated, or aromatic carbocycle, b) 3-14 membered saturated,
unsaturated, or aromatic heterocycle containing one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, ¢) Ci.¢ alkyl, d) Ca.6
alkenyl, ) C,.¢ alkynyl, and f) —CN,

wherein any of a) — e) optionally is substituted with one or more R’
groups;
Q is a borane having the formula —-BY>, wherein

Y, at each occurrence, independently is selected from the group consisting of:
a) —OH, b) -OC.¢ alkyl, c) ~OCy.¢ alkenyl, d) ~OC,.¢ alkynyl,
e) -OC1.14 saturated, unsaturated, or aromatic carbocycle, f) Ci.6 alkyl, g) Ca.
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¢ alkenyl, h) Cp¢ alkynyl, and i) C.14 saturated, unsaturated, or aromatic

carbocycle,

wherein any of b) — i) optionally is substituted with one or more

. halogens;

alternatively, two Y groups taken together comprise a chemical moiety selected
from the group consisting of:
2) -OCRHRHCRHRHO-, and b) -OCRHRHCHCRHRHO-;

alternatively, Q is a BF; alkali metal salt or 9-borabicyclo[3.3.1]nonane;

Z is selected from the group consisting of:
a) I, b) Br, ¢) Cl, and d) R°0S0;s-;

R!, at each occurrence, independently is selected from the group consisting of?
a) F,b) CL, ¢) Br, d) I, €) -CFs, f) ~OR*, g) -CN, h) -NO,, i) -NR*R’, j) -C(O)R’,
k) -C(O)OR*, I) -OC(O)R?, m) -C(O)NR'R*, n) -NR*C(O)R", 0) -OC(O)NR'R?,
p) -NR*C(0)OR", q) -NR*C(O)NR'R?, 1) -C(S)R", 5) -C(S)OR*, 1) -OC(S)R?,
1) -C(SNR'R?, v) -NR*C(S)R?, w) -OC(S)NR*R®, x) -NR*C(S)OR*,
y) NR*C(SNR'R’, z) -CONR*R®, aa) -C(NR*)OR?, bb) -OCINRHR’,
cc) -CONRHNR'R?, dd) -NR*C(INRYR?, ee) -OC(NR*)NR'R?,
ff) -NR*C(NRHOR?, gg) -NR*C(NRHNR'R*, hh) -S(O),R?, ii)) -SO,NR'R*, and
MR

R?, at each occurrence, independently is selected from the group consisting of:
a) F, b) CL, ¢) Br, d) L, €) -CFs, f) ~OR", g) -CN, h) -NO,, i) -NRR?, j) -C(O)R®,
k) -C(O)OR%, 1) -OC(O)R?, m) -C(O)NR*R*, n) -NR*C(O)R?, 0) -OC(O)NR'R",
p) -NR*C(0)OR, q) -NR*C(O)NR*RY, 1) -C(S)R?, 5) -C(S)OR’, 1) -OC(S)R’,
1) -C(SNR'RY, v) -NR*C(S)R?, w) -OC(S)NR*R*, x) -NR*C(S)OR",
y) -NR*C(S)NR*R?, z) -CONRHR?, aa) -CINR*)OR®, bb) -OCINRHR”,
cc) -CANRHNR?R?, dd) -NR*C(NR*)R?, ee) -OC(NR)NR'R®,
) -NR*C(NR)OR?, gg) -NR*CANRHNRR?, hh) -S(O),R", ii) -SONR'R*, and
i RY

R3 is selected from the group consisting of:
a) —OR*, b) -NR*R*, ¢) -C(O)R®, d) -C(O)OR?, €) -OC(O)R?, ) -C(O)NR'R,
g) -NR*C(O)R*, h) -OC(O)NR*R?, i) -NR*C(0)OR?, j) NR*C(O)NR'R,
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80 k) -C(S)R?, I) -C(S)OR?, m) -OC(S)R*, n) -C(S)NR'R?, 0) -NR*C(S)R,
81 p) -OC(S)NR'R?, q) -NR*C(S)OR?, r) -NR*C(S)NR'R’, 5) -CONRH)R®,
82 £) -CONRHOR?, u) -OCINRHR?, v) -CANRHNRR?, w) -NR*CINRHR?,
83 x) -OCNRHNR'R?, y) -NR*C(NR*)OR”, 7) —NR4C(NR4)NR4R4, aa) -S(O),R?,
84 bb) -SO,NR*R?, and cc) RY;
85 R* at each occurrence, independently is selected from the group consisting of:
86 a) H, b) —ORS, ¢) an amine protecting group, d) Cy.6 alkyl, €) Ca6 alkenyl,
87 f) Ca.6 alkynyl, g) Cs.14 saturated, unsaturated, or aromatic carbocycle,
88 h) 3-14 membered saturated, unsaturated, or aromatic heterocycle comprising one
89 or more heteroatoms selected from the group consisting of nitrogen, oxygen, and
90 sulfur, i) -C(0)-C1.¢ alkyl, j) -C(0)-C.¢ alkenyl, k) —C(0)-C,.¢ alkynyl,
91 1) -C(0)-Cs.14 saturated, unsaturated, or aromatic carbocycle,
92 m) -C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
93 comprising one or more heteroatoms selected from the group consisting of nitrogen,
94 oxygen, and sulfur, n) -C(0)O-Cy. alkyl, 0) -C(0)O-Cy alkenyl, p) -C(O)O-
95 Ca.¢ alkynyl, q) -C(0)0O-Cj.14 saturated, unsaturated, or aromatic carbocycle, and
96 1) -C(0)0-3-14 membered saturated, unsaturated, or aromatic heterocycle
97 comprising one or more heteroatoms selected from the group consisting of nitrogen,
98 oxygen, and sulfur,
99 wherein any of d) —r) optionally is substituted with one or more R’ groups;
100 R’, at each occurrence, is independently selected from the group consisting of:
101 a) F, b) CL, ¢) Br, d) I, &) =0, f) =8, g) =NR’, h) =NOR®, i) =N-NR‘R’, j) -CF3, k) -
102 ORS, 1) -CN, m) -NO, n) -NR°R?, 0) -C(O)R’, p) -C(O)OR’, q) -OC(O)R®,
103 1) -C(O)NR®RS, 5) -NRC(O)R’, 1) -OC(O)NR°R®, u) -NR*C(O)OR’,
104 v) -NR°C(O)NRR?, w) -C(S)R’, x) -C(S)OR’, ) -OC(S)R’, z) -C(SNR°R’,
105 aa) -NREC(S)R®, bb) -OC(S)NR'R’, cc) -NR°C(S)OR, dd) -NR°C(S)NR'R’,
106 ee) -CNRORS, ) -CONR®ORY, gg) -OCNRO)R, hh) -CANRY)NRR®,
107 ii) -NREC(NRO)RS, jj) -OCINRE)NR RS, kk) -NR°C(NR*)OR’,
108 1) -NRCC(NR&NRR?, mm) -S(0),R®, nm) -SO,NRR®, and 00) R;
109 RS, at each occurrence, independently is selected from the group consisting of:
110 a) H, b) —OR?, ¢) an amine protecting group, d) Ci. alkyl, €) Ca alkenyl,

111 f) Cp.6 alkynyl, g) Cs.14 saturated, unsaturated, or aromatic carbocycle,
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112 h) 3-14 membered saturated, unsaturated, or aromatic heterocycle comprising one
113 or more heteroatoms selected from the group consisting of nitrogen, oxygen, and
114 sulfur, i) -C(0)-C1.¢ alkyl, j) -C(0)-Ca.6 alkenyl, k) —C(O)-Cx.¢ alkynyl,
115 1) -C(0)-C;.14 saturated, unsaturated, or aromatic carbocycle,
116 m) -C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
117 comprising one or more heteroatoms selected from the group consisting of nitrogen,
118 oxygen, and sulfur, n) -C(0)O-Cy.s alkyl, 0) -C(0)0O-Cz.¢ alkenyl, p) -C(O0)O-
119 Ca. alkynyl, q) -C(0)0-Cs.14 saturated, unsaturated, or aromatic carbocycle, and
120 1) -C(0)0-3-14 membered saturated, unsaturated, or aromatic heterocycle
121 comprising one or more heteroatoms selected from the group consisting of nitrogen,
122 oxygen, and sulfur,
123 wherein any of d) — r) optionally is substituted with one or more R groups;
124 R’, at each occurrence, independently is selected from the group consisting of:
125 a) F, b) CL ¢) Br, d) I, &) =0, f) =S, g) =NR’, h) =NOR®, i) =N-NR‘R?, j) -CF3, k) -
126 OR?, 1) -CN, m) -NO, n) -NR*R?, 0) -C(O)R®, p) -C(O)OR®, q) -OC(O)R®,
127 1) -C(O)NR®R?, 5) -NR}C(O)R®, 1) -OC(O)NR®R®, u) -NR*C(O)OR®,
128 v) -NREC(O)NR?RE, w) -C(S)R?, x) -C(S)OR?, y) -OC(S)R®, z) -C(S)NR'R’,
129 aa) -NRC(S)R®, bb) -OC(S)NRR?, cc) -NR*C(S)OR®, dd) ~NREC(S)NR®R®,
130 ee) -CNRHR?, £f) -CONR®)OR?, gg) -OCNR®)R, hh) -CNR)NR'R’,
131 i) -NREC(NR®)R?, jj) -OCNRPNR®R?, kk) -NR®C(NR*)OR?,
132 1) -NRECONR®)NR®R?, mm) -S(O),R%, nn) -SO,NR’R®, 00) C1.6 alkyl,
133 pp) Ca-6 alkenyl, qq) Ca6 alkynyl, 1) Cs.14 saturated, unsaturated, or aromatic
134 carbocycle, and ss) 3-14 membered saturated, unsaturated, or aromatic heterocycle
135 comprising one or more heteroatoms selected from the group consisting of nitrogen,
136 oxygen, and sulfur,
137 wherein any of 00) — ss) optionally is substituted with one or more moieties
138 selected from the group consisting of RS, F, Cl, Br, I, -CFs, —OR%, —SR?,
139 ' _CN, -NO, -NR®R?, -C(O)R®, -C(O)OR’, -OC(O)R?, -C(O)NR'R®,
140 NREC(O)R?, -OC(O)NR®R?, -NR®C(O)OR?, -NR*C(O)NR'R®, -C(S)R®,
141 _C(S)OR®, -OC(S)R?, -C(SNRPR?, -NR]C(S)R?, -OC(S)NRR’,
142 NR3C(S)OR?, -NREC(S)NR®R?, -CANR®)R®, -C(NR®)OR?, -OC(NR*)R®,
143 .CONRHNRPRS, -NREC(NRHR?, -OC(NR®)NRR?, -NR®*C(NR*)OR®,

144 NR]CNRYNR®R?, -SO,NRPR?, and-S(O),R®;



145
146
147
148
149
150
151
152
153
154
155
156
157

158
159
160
161
162
163

164
165

166
167

168
169

170

WO 2005/012271 PCT/US2004/024339
-88-
RS, at each occurrence, independently is selected from the group consisting of:
a) H, b) an amine protecting group, ¢) Ci-¢ alkyl, d) Cy.6 alkenyl, €) Cy.6 alkynyl,
f) Cs.14 saturated, unsaturated, or aromatic carbocycle, g) 3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, h) -C(O)-C,.s alkyl,
i) -C(0)-Cy.6 alkenyl, j) —C(0)-Cy alkynyl, k) -C(0)-Cs.14 saturated,
unsaturated, or aromatic carbocycle, 1) -C(0)-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected
from the group consisting of nitrogen, oxygen, and sulfur, m) -C(0)O-C.¢ alkyl,
n) -C(0)0-Cy.5 alkenyl, 0) -C(0)0-Cy.6 alkynyl, p) -C(0)O-Cs.14 saturated,
unsaturated, or aromatic carbocycle, and q) -C(0)0-3-14 membered saturated,
unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected

from the group consisting of nitrogen, oxygen, and sulfur,

wherein any of ¢) — q) optionally is substituted with one or more moieties
selected from the group consisting of F, Cl, Br, I, -CF3, -OH, —OCy alkyl,
-SH, -SC1.¢ alkyl, -CN, -NO,, -NH,, -NHC)¢ alkyl, -N(Ci.¢ alkyl),,
-C(0)Cy.6 alkyl, -C(0)OC\.¢ alkyl, -C(O)NH,, ~C(O)NHC,.¢ alkyl,
-C(O)N(C1.¢ alkyl),, -NHC(O)Cj.6 alkyl, -SO;NH;-, -SO;NHC1.¢ alkyl,
-SO,N(C4 alkyl),, and -S(0),Ci.6 alkyl;

R’ is selected from the group consisting of:

a) Cy.¢ alkyl, b) phenyl, and c) toluyl;

wherein any of a) - ¢) optionally is substituted with one or more moieties

selected from the group consisting of F, CI, Br, and I;
mis0,1,2,3,or4;
nis0,1,2,3,or4; and
p, at each occurrence, independently is 0, 1, or 2.

A process for preparing a compound having the formula:
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the process comprising the steps of:
combining a compound of formula (I):
(R
M—L—A—Q
@
with a compound of formula (II):
RZ O
fn 2
Z—B—N 0O
H,C—R3
(1D

in a solvent in the presence of a base and a palladium catalyst,
wherein A, B, L, M, RY, R%, R, Q, Z, m, and n are defined as described in claim 1.

3. A process for preparing a compound having the formula:
R1 R? 0]
R
M—L—A—B—N O
H,C—R®,
the process comprising the steps of:
combining a compound of formula (I):
Gy
M—L—A—Q
ey
with a compound of formula (II):

(RZ) . 0]
Z——I’B——N/U\o
H,C—R3
a1y

in a solvent in the presence of a base and a palladium catalyst,
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wherein A, B, L, M, R', R%, R?, Q, Z, m, and n are defined as described in claim 1.
4. The process according to any one of claims 1-3, wherein

A is selected from the group consisting of phenyl and pyridyl;
B is selected from the group consisting of phenyl and pyridyl;
mis 0, 1, or2; and

nis0, 1, or 2.
5. The process according to any one of claims 1-4, wherein R? is -NHC(O)R".
6. The process according to claim 5, wherein R*is —CHs.

7. The process according to any one of claims 1-4, wherein R? is selected from the group

consisting of triazole, tetrazole, oxazole, and isoxazole.

8. The process according to claim 7, wherein R3 is triazole.
9. The process according to claim 8, wherein R? is [1,2,3]triazol-1-yl.
10. The prdcess according to any one of claims 1-4, wherein compound (II) has the formula:
(TZ) n 0O
\_HSC—-R?”

wherein R?, R®, Z, and n are defined as described in claim 1.

11.  The process according to claim 10, wherein compound (II) has the formula:
0]
Z N/U\O
F H,C—R?,

wherein Z and R? are defined as described in claim 1.

12.  The process according to claim 11, wherein compound (II) has the formula:
o)
Sy
F H C—-NJ\CH
267 3

2

wherein Z is defined as described in claim 1.
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13.  The process according to claim 11, wherein compound (II) has the formula:
0]

Z‘QN& ANV

F H2C_N\)

wherein Z is defined as described in claim 1.

14.  The process according to claim 10, wherein compound (I1) has the formula:

R 0
, oo
F H,C—R3,

wherein Z and R? are defined as described in claim 1.
15.  The process according to claim 14, wherein compound (II) has the formula:
R o}
sl
F HC—N CH3’
wherein Z is defined as described in claim 1.

16.  The process according to claim 14, wherein compound (II) has the formula:

R o
29Se:
=0 ey

F HgC——N'\)

wherein Z is defined as described in claim 1.

17.  The process according to any one of claims 1-16, wherein compound (I) has the formula:
(F|<1) m

wherein L, M, Q, R, and m are defined as described in claim 1.

18.  The process according to claim 17, wherein compound (I) has the formula:
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19.

20.

21.
22.
23.
24.

25.

wherein L, M, and Q, are defined as described in claim 1.

The process according to any one of claims 1-16, wherein compound (I) has the formula:

(T‘)m
i o
N 5
wherein L, M, Q, R!, and m are defined as described in claim 1.

The process according to claim 19, wherein compound (I) has the formula:

M—L—\ Q
N

wherein L, M, and Q, are defined as described in claim 1.

The process according to any one of claims 1-20, wherein M-L is M-CH,-X-CH-.
The process according to claim 21, wherein X is ~NR*-.

The process according to claim 22, wherein R*is H.

The process according to claim 22, wherein R*is an amine protecting group.

The process according to claim 24, wherein the amine protecting group is selected from

the group consisting of:

26.

a) benzyl, b) z-butyldimethylsilyl, ¢) #-butdyldiphenylsilyl, d) t-butyloxycarbonyl,
¢) p-methoxybenzyl, f) methoxymethyl, g) tosyl, h) trifluoroacetyl,

i) trimethylsilyl, j) fluorenyl-methyloxycarbonyl, k) 2-trimethylsilyl-
ethyoxycarbonyl, 1) 1-methyl-1-(4-biphenylyl)ethoxycarbonyl,

m) allyloxycarbonyl, and n) benzyloxycarbonyl.

The process according to claim 24, further comprising the step of removing the amine

protecting group.

27.

The process according to any one of claims 1-20, wherein
M-L is M-S-L'-NR*- L%
L!is Cy.¢ alkyl; and
L?is Cy.¢ alkyl.
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28.  The process according to claim 27, wherein M-L is:
M-S—CH,CH,-NH-CH,-.

29. The process according to any one of claims 1-20, wherein L is C;.¢ alkyl.
30.  The process according to claim 29, wherein L is -CHp-.

31.  The process according to any one of claims 21-30, wherein M comprises a 5-6 membered
saturated, unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected

from the group consisting of nitrogen, oxygen, and sulfur.

32.  The process according to claim 31, wherein M is selected from the group consisting of

triazole, tetrazole, oxazole, and isoxazole.

33.  The process according to claim 32, wherein M is isoxazol-4-yl.

34.  The process according to claim 32, wherein M is [1,2,3]triazol-1-yl.

35.  The process according to claim 32, wherein M is [1,2,3]triazol-4-yl.

36. The process according to any one of claims 1-20, wherein M-L is M-X-CHj-.
37.  The process according to claim 36, wherein X is ~NR™.

38.  The process according to claim 37, wherein R*is H.

39.  The process according to claim 37, wherein R* is an amine protecting group.

40.  The process according to claim 39, wherein the amine protecting group is selected from
the group consisting of:
a) benzyl, b) t-butyldimethylsilyl, c) +-butdyldiphenylsilyl, d) #-butyloxycarbonyl,
e) p-methoxybenzyl, f) methoxymethyl, g) tosyl, h) triﬂuoroacetyl,
i) trimethylsilyl, j) fluorenyl-methyloxycarbonyl, k) 2-trimethylsilyl-
ethyoxycarbonyl, 1) 1-methyl-1-(4-biphenylyl)ethoxycarbonyl,
m) allyloxycarbonyl, and n) benzyloxycarbonyl.

41.  The process according to claim 39, further comprising the step of removing the amine

protecting group.

42.  The process according any one of claims 1-20, wherein M-X is:
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The process according to claim 42, wherein M-X is:

M

N
|
H3C\N/kN/
H H .

The process according to any one of claims 36-43, wherein M is selected from the group

consisting of:

45.

a) C1.¢ alkyl, b) C,.¢ alkenyl, c) Cy.6 alkynyl, and d) -CN,
wherein
i) any of a) — c) is substituted with one or more moieties selected
from the group consisting of F, Cl, Br, I, and -CN; and
i) any of a) — ¢) optionally is further substituted with one or more R’

groups.

The process according to claim 44, wherein M is Cy.6 alkyl substituted with one or more

atoms selected from the group consisting of F, Cl, Br, and L.

46.  The process according to claim 45, wherein M is —CH,CH,CH,F.

47.  The process according to claim 44, wherein M is —CH,CH(OH)CH,F.

48. The process according to claim 44, wherein M is C1.¢ alkyl substituted with one or more
—CN groups.

49.  The process according to claim 48, wherein M is ~CH,CH,CN.

50 The process according to claim 44, wherein M is -CH,C(O)NH,.

51.  The process according to any one of claims 1-50, wherein Z is selected from the group

consisting of I, trifluoromethanesulfonate, and p-toluenesulfonate.

52.

53.

54.

55.

The process according to claim 51, wherein Z is I.
The process according to any one of claims 1-52, wherein Q is -B(OH),.

The process according to any one of claims 1-52, wherein Q is:

CHs

_g~fCHs
o~ CHs
CHs |

—

The process according to any one of claims 1-52, wherein Q is —-BF,'KF.
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56.  The process according to any one of claims 1-55, wherein the base is selected from the
group consisting of alkali metal hydroxides, alkali metal carbonates, alkali metal fluorides,

trialkyl amines, and mixtures thereof.

57.  The process according to claim 56, wherein the base is selected from the group consisting
of potassium carbonate, sodium carbonate, sodium methoxide, sodium ethoxide, potassium

fluoride, triethylamine, diisopropylethylamine, and mixtures thereof.
58.  The process according to claim 57, wherein the base is potassium carbonate.

59.  The process according to claim 56, wherein the ratio of equivalents of base to equivalents

of compound () is about 3:1.

60. The process according to any one of claims 1-59, wherein the palladium catalyst is a ligand

coordinated palladium (0) catalyst.

61. The process according to claim 60, wherein the palladium catalyst is a tetrakis

(trialkylphosphine) palladium (0) or a tetrakis(triarylphosphine) palladium (0) catalyst.

62.  The process according to claim 61, wherein the palladium catalyst is

tetrakis(triphenylphosphine) palladium (0).

63.  The process according to claim 62, wherein the ratio of the equivalents of

tetrakis(triphenylphosphine) palladium (0) to the equivalents of compound (I) is about 1:20.

64.  The process according to any one of claims 1-63, wherein the solvent comprises an

aqueous solvent.

65.  The process according to any one of claims 1-63, wherein the solvent comprises a
mixture of water and an organic solvent, wherein the organic solvent is selected from the group
consisting of:

a) methanol, b) ethanol, ¢) propanol, d) isopropanol, e) butanol, f) isobutanol,

g) secondary butanol, h) tertiary butanol, i) benzene, j) toluene,

k) tetrahydrofuran, 1) dimethylformamide, m) 1,2-diethyl ether,

n) dimethoxyethane, o) diisopropyl ether, p) methyltertiarybutyl ether,

q) methoxymethyl ether, r) 2-methoxyethyl ether, s) 1,4-dioxane, and

t) 1,3-dioxolane, and mixtures thereof.

66.  The process according to claim 65 wherein the solvent comprises a mixture of water,

toluene, and ethanol.
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67.  The process according to claim 66 wherein the solvent comprises a mixture of water,

toluene, and ethanol in a ratio of about 1:3:1 by volume.

68.  The process according to any one of claims 1-67, wherein the process is carried out at a

temperature between about 20 °C and about 100 °C.

69.  The process according to any one of claims 1-67, wherein the process is carried out at the

reflux temperature of the solvent.
70. A process for preparing a compound having the formula:
(R (R}
M—L—A——B—Het—CH,—R®,
the process comprising the steps of:

combining a compound of formula (I):

(R

M—L—A—Z
@
with a compound of formula (II):
(R
Q—B—Het—CH,—R3
an

in a solvent in the presence of a base and a palladium catalyst, wherein

A is selected from the group consisting of:

phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

B is selected from the group consisting of:

phenyl, pyridyl, pyrazinyl, pyrimidinyl, and pyridazinyl;

Het-CH,-R’ is selected from the group consisting of:

ANJ: fr./( t( Yé .

2—R3 CHZ—R3 CH2—R3
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M-L is selected from the group consisting of:

a) M-X, b) M-L!, ¢) M-L'-X, d) M-X-L?, ¢) M-L'-X-L?, f) M-X-L'-X-L?,
¢) M-L'-X-L2-X, h) M-X-X~, i) M-L-X-X-, j) M-X-X-L?, and
k) M-L'-X-X-L?, wherein

X, at each occurrence, independently is selected from the group consisting
of:
a) -O-, b) -NR*, ¢) -N(O)-, d) -N(OR*)-, €) -S(0),-, f) -SO,NR*-,
g) -NR*SO,-, h) -NR*N=, i) =N-NR*, j) -O-N=, k) =N-O-,
1) -N=, m) =N-, n) -NR*NR*-, 0) -NR*C(0)0-, p) -OC(O)NR*-,
q) -NR*C(O)NR’- r) -NR*C(NR*NR"-, and
s)

SN
J
R .

2

RARIN

L! is selected from the group consisting of:
a) C1.6 alkyl, b) Cp- alkenyl, and ¢) C,. alkynyl,
wherein any of a) — ¢) optionally is substituted with one or
more R> groups; and
1.2 is selected from the group consisting of:
a) C1.¢ alkyl, b) Cy.6 alkenyl, and c) Ca.s alkynyl,
wherein any of a) — ¢) optionally is substituted with one or
more R® groups;

alternatively, L in M-L is a bond;

M is selected from the group consisting of:
a) Cs.14 saturated, unsaturated, or aromatic carbocycle, b) 3-14 membered
saturated, unsaturated, or aromatic heterocycle containing one or more
heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,

¢) C1.¢ alkyl, d) Cyp.6 alkenyl, e) Cz.¢ alkynyl, and f) —CN,
wherein any of a) — e) optionally is substituted with one or more R’
groups;

Q is a borane having the formula —-BY>, wherein
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Y, at each occurrence, independently is selected from the group consisting of:
a) -OH, b) -OCy alkyl, ¢c) —OC, alkenyl, d) —OC».¢ alkynyl,
¢) -OCy.14 saturated, unsaturated, or aromatic carbocycle, f) Cy alkyl,
g) Cy.6 alkenyl, h) Cp. alkynyl, and i) C;.14 saturated, unsaturated, or

aromatic carbocycle,

wherein any of b) — i) optionally is substituted with one or more

halogens;

alternatively, two Y groups taken together comprise a chemical moiety selected
from the group consisting of:
2) -OCRHRHCRHRHO-, and b) -OCRHRHCHLCRHRHO-;

alternatively, Q is a BF; alkali metal salt or 9-borabicyclo[3.3.1]nonane;

Z is selected from the group consisting of:

a) I, b) Br, ¢) Cl, and d) R°0S0;-;

R!, at each occurrence, independently is selected from the group consisting of:

a) F, b) CL, ¢) Br, d) I, &) -CF3, f) —OR®, g) -CN, h) -NO,, i) -NR'R*, j) -C(O)R,
k) -C(O)ORY, 1) -OC(O)R*, m) -C(O)NR'RY, n) -NR*C(O)R", 0) -OC(O)NR'R?,
p) -NR*C(O)OR?, @) -NR*C(O)NR*R*, 1) -C(S)R?, 5) -C(S)OR", 1) -OC(S)R?,
1) -C(S)NR'RY, v) -NR*C(S)R?, w) -OC(S)NR'R*, x) -NR*C(S)OR*,

v) -NRYC(S)NR'R?, z) -CONRHR*, aa) -CINR*)OR?, bb) -OC(NR)R”,

cc) -CNRHNR'R®, dd) -NR*C(NR*)R?, ee) -OC(NR*)NR'R?,

ff) -NR*CINR*)OR?, gg) -NR*CINRHNR*R’, hh) -S(O),R", ii) -SO,NR*R", and
iR

R2, at each occurrence, independently is selected from the group consisting of:

a) F, b) CL, ¢) Br, d) I, €) -CFs, f) ~OR®, g) -CN, h) -NO,, i) -NR'R%, j) -C(O)R®,
k) -C(O)OR?, 1) -OC(O)R?, m) -C(O)NR'R’, n) -NR*C(O)R?, 0) -OC(O)NR'R’,
p) -NR*C(0)OR?, @) -NR*C(O)NR*R*, 1) -C(S)R’, 5) -C(S)OR", 1) -OC(S)R’,
1) -C(S)NR*RY, v) -NR*C(S)R?, w) -OC(S)NR'R*, x) -NR*C(S)OR",

v) -NR*C(S)NR*R?, z) -CONRHR?, aa) -C(NR*)OR*, bb) -OCONRHR?,

cc) -CONRHNR'R?, dd) -NR*CINRYR?, ee) -OC(NRH)NR'R?,

ff) NR‘CINRY)OR®, gg) -NR*CNRHNRR?, hh) -S(0),R", ii) -SO,NR*R’, and
iR
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77 R? is selected from the group consisting of:
78 a) —OR%, b) -NR*R?, ¢) -C(O)R*, d) -C(0)OR?, €) -OC(O)R", f) -C(O)NR'R?,
79 g) -NR*C(O)R?, h) -OC(O)NR'R?, i) -NR*C(O)OR", j) -NR*C(O)NR‘R?,
80 k) -C(S)R%, 1) -C(S)OR?, m) -OC(S)R*, n) -C(S)NRR?, 0) -NR*C(S)R,
81 p) -OC(S)NR'R?Y, q) -NR*C(S)OR?, ) -NR*C(S)NR'R’, 5) -CINR)R®,
82 £) -C(NRY)OR?, u) -OCNRHR?, v) -CNRYNR'R?, w) -NR*CINRHR,
83 x) -OCONRHNR?R?, y) -NR*CINR*)OR*, z) -NR*C(NRY)NR'R?, aa) -S(O),R*,
84 bb) -SO,NR*R, and cc) RY;
85 R*, at each occurrence, independently is selected from the group consisting of:
86 a) H, b) —OR®, ¢) an amine protecting group, d) Ci.6 alkyl, &) Cy.6 alkenyl,
87 f) Cp.¢ alkynyl, g) Cs.14 saturated, unsaturated, or aromatic carbocycle,
88 h) 3-14 membered saturated, unsaturated, or aromatic heterocycle comprising one
89 or more heteroatoms selected from the group consisting of nitrogen, oxygen, and
90 sulfur, 1) -C(0)-Cy.6 alkyl, j) -C(0)-Ca alkenyl, k) —C(0)-Cy- alkynyl,
91 1) -C(0)-C3.14 saturated, unsaturated, or aromatic carbocycle,
92 m) -C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
93 comprising one or more heteroatoms selected from the group consisting of
94 nitrogen, oxygen, and sulfur, n) -C(0)O-C.¢ alkyl, 0) -C(0)O-C,.¢ alkenyl,
95 p) -C(0)0-Cy.6 alkynyl, q) -C(0)O-Cs.14 saturated, unsaturated, or aromatic
96 carbocycle, and r) -C(0)0-3-14 membered saturated, unsaturated, or aromatic
97 heterocycle comprising one or more heteroatoms selected from the group
98 consisting of nitrogen, oxygen, and sulfur,
99 wherein any of d) —r) optionally is substituted with one or more R’
100 groups;
101 R®, at each occurrence, is independently selected from the group consisting of:
102 a)F, b) Cl, ¢) Br,d) I, €) =0, f) =S, g) =NR®, h) =NOR?’, i) =N-NR°RS, j) -CF3,
103 k) —ORS, I) -CN, m) -NO,, n) -NR’R’, 0) -C(O)R®, p) -C(O)OR’, q) -OC(O)R®,
104 1) -C(O)NR‘RS, 5) -NR’C(O)R®, 1) -OC(O)NRR’, u) -NR°C(O)OR’,
105 v) NRSC(O)NRR®, w) -C(S)R’, x) -C(S)OR’, ) -OC(S)R’, z) -C(S)NRR’,
106 aa) -NRSC(S)R’, bb) -OC(S)NRRS, cc) -NR°C(S)OR?, dd) -NR*C(S)NR‘R’,

107 ee) -CINRORS, ff) -C(NRHOR®, gg) -OC(NR)R®, hih) -C(NR)NR‘R’,
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108 i) -NRSC(NR®)RS, jj) -OCINR®NRR®, kk) -NR*C(NR®)OR’,
109 1) -NR*C(NR®NR®R, mm) -S(0),R®, nn) -SO,NR’R®, and 00) R%;
110 RS, at each occurrence, independently is selected from the group consisting of:
111 a) H, b) —ORS8, ¢) an amine protecting group, d) Ci alkyl, ) Cz.6 alkenyl,
112 f) Cy.¢ alkynyl, g) Cs.14 saturated, unsaturated, or aromatic carbocycle,i
113 h) 3-14 membered saturated, unsaturated, or aromatic heterocycle comprising one
114 or more heteroatoms selected from the group consisting of nitrogen, oxygen, and
115 sulfur, 1) -C(0)-C. alkyl, j) -C(0)-Ca.s alkenyl, k) —-C(O)-Cz. alkynyl,
116 1) -C(0)-Cs.14 saturated, unsaturated, or aromatic carbocycle,
117 m) -C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
118 comprising one or more heteroatoms selected from the group consisting of
119 nitrogen, oxygen, and sulfur, n) -C(0)O-C.s alkyl, 0) -C(0)O-C.¢ alkenyl,
120 p) -C(0)0-Cy.6 alkynyl, q) -C(0)O-Cs.14 saturated, unsaturated, or aromatic
121 carbocycle, and r) -C(0)0-3-14 membered saturated, unsaturated, or aromatic
122 hetérocycle comprising one or more heteroatoms selected from the group
123 consisting of nitrogen, oxygen, and sulfur,
124 wherein any of d) —r) optionally is substituted with one or more R’
125 groups;
126 R’, at each occurrence, independently is selected from the group consisting of:
127 " a)F,b) CL ¢) Br, d) I, ¢) =0, ) =S, g) =NR®, h) =NOR?, i) =N-NR°R’, j) -CF3,
128 k) —OR?, 1) -CN, m) -NO,, n) -NR®R®, 0) -C(O)R®, p) -C(O)OR?’, g) -OC(O)R”,
129 1) -C(O)NR®R?, 5) —NR*C(O)RS, t) -OC(O)NR®R?, u) -NR*C(O)OR?,
130 v) -NRSC(O)NR®RS, w) -C(S)R®, x) -C(S)OR’, ) -OC(S)R?, z) -C(S)NR'R?,
131 aa) -NRPC(S)R?, bb) -OC(S)NR'R?, cc) -NR*C(S)OR’, dd) -NR*C(S)NRR®,
132 ee) -CANR®)R?, £f) -C(NR})OR®, gg) -OC(NRYR?, hh) -CNR®)NR'R?,
133 . i) NRECNR)R?, jj) -OCINR)NRR®, ki) -NR*C(NR*)OR,
134 1) NRECNR®NRERE, mm) -S(0),R®, nn) -SO,NR®R?, 00) Cy.6 alkyl,
135 pp) Ca.s alkenyl, qq) Ca.s alkynyl, rr) Cs.14 saturated, unsaturated, or aromatic
136 carbocycle, and ss) 3-14 membered saturated, unsaturated, or aromatic heterocycle
137 comprising one or more heteroatoms selected from the group consisting of

138 nitrogen, oxygen, and sulfur,
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139 wherein any of 00) — ss) optionally is substituted with one or more _
140 moieties selected from the group consisting of R8, F, ClL Br, I, -CF3, —ORs,
141 _SR®, -CN,, -NO,, -NR®R?, -C(0)R®, -C(O)OR®, -OC(O)R?, -C(O)NR®R?,
142 NREC(O)R®, -OC(O)NR®R®, -NREC(0)OR®, -NRC(O)NR®R?, -C(S)R®,
143 -C(S)OR?, -OC(S)R®, -C(S)NR®R?, -NREC(S)R?, -OC(S)NRPR?,
144 NR®C(S)OR?, -NREC(S)NR®R®, -C(NR®)R?, -CNR®)OR?, -OC(NR®)R®,
145 _C(NR})NR®R?, -NREC(INR*)R?, -OCNR}NR®R®, -NREC(NR®)OR?,
146 NR]CNR*NR®R?, -SO,NR?R?, and-S(0),R%;
147 R®, at each occurrence, independently is selected from the group consisting of:
148 a) H, b) an amine protecting group, ¢) C1.¢ alkyl, d) C2.6 alkenyl, €) Cy.¢ alkynyl,
149 f) Cs.14 saturated, unsaturated, or aromatic carbocycle, g) 3-14 membered
150 saturated, unsaturated, or aromatic heterocycle comprising one or more
151 heteroatoms selected from the group consisting of nitrogen, oxygen, and sulfur,
152 h) -C(0)-Cy.¢ alkyl, i) -C(0)-Cy.6 alkenyl, j) -C(0)-Cz.¢ alkynyl,
153 k) -C(0)-Cs.14 saturated, unsaturated, or aromatic carbocycle,
154 1) -C(0)-3-14 membered saturated, unsaturated, or aromatic heterocycle
155 comprising one or more heteroatoms selected from the group consisting of
156 nitrogen, oxygen, and sulfur, m) -C(0)O-C.s alkyl, n) -C(0)O-Cz.¢ alkenyl,
157 0) -C(0)0-Cy.6 alkynyl, p) -C(0)O-Cs.14 saturated, unsaturated, or aromatic
158 carbocycle, and q) -C(0)0-3-14 membered saturated, unsaturated, or aromatic
159 heterocycle comprising one or more heteroatoms selected from the group
160 consisting of nitrogen, oxygen, and sulfur,
161 ' wherein any of ¢) — q) optionally is substituted with one or more moieties
162 selected from the group consisting of F, Cl, Br, I, -CF3, -OH, —OCy alkyl,
163 -SH, -SCy alkyl, -CN, -NO,, -NH,, -NHC.¢ alkyl, -N(Cy¢ alkyl),,
164 -C(0)C1.6 alkyl, -C(0)OC1.¢ alkyl, -C(O)NH,, ~C(O)NHC,.¢ alkyl,
165 -C(O)N(C.¢ alkyl),, -NHC(O)C1.6 alkyl, -SO2NH>-, -SO,NHC;.6 alkyl,
166 -SO,N(Cy.¢ alkyl),, and -S(0),C16 alkyl;
167 R’ is selected from the group consisting of:
168 a) C1.6 alkyl, b) phenyl, and c) toluyl;
169 wherein any of a) - ¢) optionally is substituted with one or more moieties

170 selected from the group consisting of F, Cl, Br, and I;
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171 mis0,1,2,3,or4,;
172 nis0,1,2,3,or4;and
173 p, at each occurrence, independently is 0, 1, or 2.

1 71. A process for preparing a compound having the formula:

1 2 0O
M—-L——(,T\—)T—(Z)lN/U\O
2 HaC—R3,

3  the process comprising the steps of:

4 combining a compound of formula (I):
(R
5 M—L—A—Z
6 @
7 with a compound of formula (II):
R2 0]
2
Q—B—N 0
8 H,C—R?
9 )]

10  ina solvent in the presence of a base and a palladium catalyst,
11 wherein A, B, L, M, R}, R%, R3, Q, Z, m, and n are defined as described in claim 70.

1 72. A process for preparing a compound having the formula:
) &) §
M—L—A—B—N ©
2 H,C—R?®,
3 the process comprising the steps of:
4 combining a compound of formula (I):

(Fle‘)m
5 M—L—A——Z
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@
with a compound of formula (IIj:
R2 0]
& %
Q—B—N ©
H,C—R3

D

in a solvent in the presence of a base and a palladium catalyst,

73.

74.
75.

76.

wherein A, B, L, M, R, R2, R3, Q, Z, m, and n are defined as described in claim 70.
The process according to any one of claims 70-72, wherein

A is selected from the group consisting of phenyl and pyridyl;
B is selected from the group consisting of phenyl and pyridyl;
mis 0, 1, or 2; and

nis0, 1, or 2.
The process according to any one of claims 70-73, wherein R is —-NHC(O)R4.
The process according to claim 74, wherein R*is —CHs.

The process according to any one of claims 70-73, wherein R? is selected from the group

consisting of triazole, tetrazole, oxazole, and isoxazole.

77.  The process according to claim 76, wherein R® is triazole.
78.  The process according to claim 77, wherein R3 is [1,2,3]triazol-1-y1.
79.  The process according to any one of claims 70-73, wherein compound (II) has the
formula:
(Tz)n O
aWal:
\_HSC—-R3,
wherein R?, R, Q, and n are defined as described in claim 70.
80. - The process according to claim 79, wherein compound (II) has the formula:
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0
F H,C—R?®,

wherein Q and R® are defined as described in claim 70.

The process according to claim 80, wherein compound (II) has the formula:

0
Q—@—N\ij\f 0
F HQC—HJ\CH;;

2

wherein Q is defined as described in claim 70.

The process according to claim 80, wherein compound (II) has the formula:

O

QQN%
L( N=N
F HgC“'N\)

wherein Q is defined as described in claim 70.

The process according to claim 79, wherein compound (I1) has the formula:

R 0
o o
F HC—R?,

wherein Q and R® are defined as described in claim 70.

The process according to claim 83, wherein compound (II) has the formula:

R o)
F HZC——H/U\CHg

2

wherein Q is defined as described in claim 70.

The process according to claim 83, wherein compound (II) has the formula:
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R 0

PN

Q N~ O
S Ny
F H,C—N \%

wherein Q is defined as described in claim 70.

The process according to any one of claims 70-85, wherein compound (I) has the formula:
(T1)m
M—L@-Z
wherein L, M, R!, Z, and m are defined as described in claim 70.

The process according to claim 86, wherein compound (I) has the formula:

e

wherein L, M, and Z are defined as described in claim 70,

The process according to any one of claims 70-85, wherein compound (I) has the formula:

(F|<1)m
v yz
N ,
wherein L, M, R}, Z, and m are defined as described in claim 70.

The process according to claim 88, wherein compound (I) has the formula:

wherein L, M, and Z are defined as described in claim 70.

The process according to any one of claims 70-89, wherein M-L is M-CH,-X-CHa-.
The process according to claim 90, wherein X is ~NR*-.

The process according to claim 91, wherein R*is H.

The process according to claim 91, wherein R* is an amine protecting group.

The process according to claim 93, wherein the amine protecting group is selected from

the group consisting of:
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a) benzyl, b) -butyldimethylsilyl, c) z-butdyldiphenylsilyl, d) -butyloxycarbonyl,
¢) p-methoxybenzyl, f) methoxymethyl, g) tosyl, h) trifluoroacetyl,

i) trimethylsilyl, j) fluorenyl-methyloxycarbonyl, k) 2-trimethylsilyl-
ethyoxycarbonyl, 1) 1-methyl-1-(4-biphenylyl)ethoxycarbonyl,

m) allyloxycarbonyl, and n) benzyloxycarbonyl.

95.  The process according to claim 93, further comprising the step of removing the amine

protecting group.

96.  The process according to any one of claims 70-89, wherein
M-L is M-S-L'-NR*- L%;
L' is Cy.¢ alkyl; and
17 is Cy. alkyl.

97.  The process according to claim 96, wherein M-L is:
M-S—-CH,CH,-NH-CH,-.

98. The process according to any one of claims 70-89, wherein L is Cy.¢ alkyl.
99, The process according to claim 98, wherein L is -CHj-.

100. The process according to any one of claims 90-99, wherein M comprises a 5-6 membered
saturated, unsaturated, or aromatic heterocycle comprising one or more heteroatoms selected

from the group consisting of nitrogen, oxygen, and sulfur.

101.  The process according to claim 100, wherein M is selected from the group consisting of

triazole, tetrazole, oxazole, and isoxazole.

102.  The process according to claim 101, wherein M is isoxazol-4-yl.

103. The process according to claim 101, wherein M is [1,2,3]triazol-1-yl.

104. The process according to claim 101, wherein M is [1,2,3]triazol-4-yl.

105. The process according to any one of claims 70-89, wherein M-L is M-X-CH,-.
106. The process according to claim 105, wherein X is ~NR*-.

107. The process according to claim 106, wherein R*is H.

108. The process according to claim 106, wherein R* is an amine protecting group.
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109. The process according to claim 108, wherein the amine protecting group is selected from
the group consisting of:
a) benzyl, b) t-butyldimethylsilyl, ¢) ~butdyldiphenylsilyl, d) t-butyloxycarbonyl,
e) p-methoxybenzyl, f) methoxymethyl, g) tosyl, h) trifluoroacetyl,
i) trimethylsilyl, j) fluorenyl-methyloxycarbonyl, k) 2-trimethylsilyl-
ethyoxycarbonyl, 1) 1-methyl-1-(4-biphenylyl)ethoxycarbonyl,
m) allyloxycarbonyl, and n) benzyloxycarbonyl.

110.  The process according to claim 108, further comprising the step of removing the amine

protecting group.

111.  The process according any one of claims 70-89, wherein M-X is:

N
LN
4

RARYNT TN
112.  The process according to claim 111, wherein M-X is:

M

N
[
H H .

113.  The process according to any one of claims 105-112, wherein M is selected from the
group consisting of:
a) C1. alkyl, b) Ca.¢ alkenyl, c) Cz.¢ alkynyl, and d) —CN,
wherein
i) any of a) — ¢) is substituted with one or more moieties selected
from the group consisting of F, C, Br, I, and -CN; and
ii) any of a) — ¢) optionally is further substituted with one or more R’

groups.

114. The process according to claim 113, wherein M is Cy.¢ alkyl substituted with one or more

atoms selected from the group consisting of F, Cl, Br, and 1.
115. The process according to claim 114, wherein M is —CH,CH,CH,F.

116. The process according to claim 113, wherein M is ~CH,CH(OH)CH,F.
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117. The process according to claim 113, wherein M is C.6 alkyl substituted with one or more

~CN groups.
118. The process according to claim 117, wherein M is —CH,CH,CN.
119  The process according to claim 113, wherein M is ~-CH,C(O)NHo,.

120. The process according to any one of claims 70-119, wherein Z is selected from the group

consisting of I, trifluoromethanesulfonate, and p-toluenesulfonate.
121.  The process according to claim 120, wherein Z is L.
122.  The process according to any one of claims 70-121, wherein Q is -B(OH),.

123. The process according to any one of claims 70-121, wherein Q is:

CHs

__B,O CHa
o~ \"CHa

CHs .

124. The process according to any one of claims 70-121, wherein Q is —BF,'KF.

125. The process according to any one of claims 70-124, wherein the base is selected from the
group consisting of alkali metal hydroxides, alkali metal carbonates, alkali metal fluorides,

trialkyl amines, and mixtures thereof.

126. The process according to claim 125, wherein the base is selected from the group
consisting of potassium carbonate, sodium carbonate, sodium methoxide, sodium ethoxide,

potassium fluoride, triethylamine, diisopropylethylamine, and mixtures thereof.
127. The process according to claim 126, wherein the base is potassium carbonate.

128.  The process according to claim 125, wherein the ratio of equivalents of base to

equivalents of compound (I) is about 3:1.

129. The process according to any one of claims 70-128, wherein the palladium catalyst is a

ligand coordinated palladium (0) catalyst.

130. The process according to claim 129, wherein the palladium catalyst is a tetrakis

(trialkylphosphine) palladium (0) or a tetrakis(triarylphosphine) palladium (0) catalyst.

131.  The process according to claim 130, wherein the palladium catalyst is
tetrakis(triphenylphosphine) palladium (0).
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132.  The process according to claim 131, wherein the ratio of the equivalents of

tetrakis(triphenylphosphine) palladium (0) to the equivalents of compound (I) is about 1:20.

133.  The process according to any one of claims 70-132, wherein the solvent comprises an

aqueous solvent.

134. The process according to any one of claims 70-132, wherein the solvent comprises a
mixture of water and an organic solvent, wherein the organic solvent is selected from the group
consisting of:

a) methanol, b) ethanol, ¢) propanol, d) isopropanol, €) butanol, f) isobutanol,

g) secondary butanol, h) tertiary butanol, i) benzene, j) toluene,

k) tetrahydrofuran, 1) dimethylformamide, m) 1,2-diethyl ether,

n) dimethoxyethane, o) diisopropyl ether, p) methyltertiarybutyl ether,

q) methoxymethy] ether, r) 2-methoxyethyl ether, s) 1,4-dioxane, and

t) 1,3-dioxolane, and mixtures thereof.

135.  The process according to claim 134 wherein the solvent comprises a mixture of water,

toluene, and ethanol.

136. The process according to claim 135 wherein the solvent comprises a mixture of water,

toluene, and ethanol in a ratio of about 1:3:1 by volume.

137. The process according to any one of claims 7 0-136, wherein the process is carried out at

a temperature between about 20 °C and about 100 °C.

138.  The process according to any one of claims 70-136, wherein the process is carried out at

the reflux temperature of the solvent.
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