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COMPOUNDS AND METHODS FOR TREATING BACTERIAL INFECTIONS

GOVERNMENTAL RIGHTS
[0001] This invention was made with government support under RO1A1029549,
P50DK064540 and RO1BK051406-12 awarded by the NIH. The government has certain

rights in the invention.

CROSS REFERENCE TO RELATED APPLICATIONS
[0002] This application claims the priority of US provisional application number
61/828,954, filed May 30, 2013, which is hereby incorporated by reference in its

entirety.

FIELD OF THE INVENTION

[0003] The present invention encompasses compounds and methods for

inhibiting the adhesin protein FimH and treating and preventing urinary tract infections

and inflammatory bowel disease (e.g. Crohn’s disease and ulcerative colitis).

BACKGROUND OF THE INVENTION

[0004] Urinary tract infection (UTI) caused by uropathogenic Escherichia coli

(UPEC) is one of the most common infectious diseases in women. The morbidity and
economic impact are enormous, with over $2.5 billion spent annually on treatment.
Further, recurrent infections are a significant problem despite appropriate antibiotic
therapy of the index case. The high rates of recurrence, and the large numbers of
women that end up in urology clinics due to their chronic recurrent UTlIs highlights the
need for a better understanding of the pathogenic mechanisms involved in this disease
and the development of new and better therapies.

[0005] Gram-negative bacteria are the causative agents of a wide variety of
acute and chronic infectious diseases. Many of these infections are initiated by a critical
interaction between host ligands (frequently polysaccharide moieties) and bacterial
adhesins (frequently expressed at the distal tip of polymeric pilus fibers assembled by
the chaperone/usher pathway). The mannose binding FimH adhesin of type 1 pili is

critical for the colonization and invasion into the bladder epithelium. After invasion,

SUBSTITUTE SHEET (RULE 26)
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UPEC are able to rapidly multiply inside superficial umbrella cells of the bladder
forming biofilm-like intracellular bacterial communities (IBCs). Upon maturation, bacteria
disperse from the IBC, spread to neighboring cells, and form next generation IBCs. This
is the mechanism by which UPEC rapidly amplify in numbers in the urinary tract and
cause disease.

[0006] The X-ray crystal structure of FimH bound to mannose showed that
mannose is bound in a negatively charged pocket on FimH. The mannose binding site
is highly conserved as it is invariant in 300 fimH genes sequenced from clinical UPEC
strains. Thus, FimH is the critical node of the entire UPEC pathogenic cascade.

[0007] Recurrence is a serious problem for many women. Women who present
with an initial episode of acute UTI have a 25-44% chance of developing a second and
a 3% chance of experiencing three episodes within six months of the initial UTI.
Recurrence occurs despite appropriate antibiotic treatment and clearance of the initial
infection from the urine. A large percentage of recurrent UTI are caused by the same
strain of bacteria as the initial infection. One study followed 58 women and found that
68% of recurrences were caused by the same initial index strain of UPEC as
determined by restriction fragment length polymorphism (RFLP) analysis. In a separate
study, 50% of recurrent strains isolated from female college students appeared
genotypically identical to the bacterial strain corresponding to the initial UTI. Another
long-term prospective study demonstrated that the same strain of UPEC can cause a
recurrent UTI up to 3 years later. The high frequency of same-strain recurrences
supports the notion that a UPEC reservoir can exist in the affected individual. The
inventors have shown that a quiescent intracellular reservoir (QIR) can form in the
bladder tissue itself after acute infection and persist even after antibiotic therapy and
urine cultures become sterile. Thus, reactivation of bacteria in QIRs may also be a
contributing factor in recurrent UTIs.

[0008] Inflammatory bowel disease (IBD) mainly consists of two disorders,
ulcerative colitis and Crohn's disease (CD), with a combined prevalence of ~150-200
cases per 100,000 in Western countries. The abnormal inflammatory response
observed in IBD requires interplay between host genetic factors and the intestinal

microbiota. Adherent-invasive Escherichia coli (AIEC) have previously been shown to
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induce gut inflammation in patients with Crohn’s disease (CD). Mannosides have been
shown to prevent AIEC attachment to the gut by blocking the FimH bacterial adhesin.
Given the key role of AIEC in the chronic intestinal inflammation of CD patients, these
results suggest a potential anti-adhesive treatment with the FimH inhibitors developed.
[0009] Therefore, there is a need for effective treatments that can cure urinary
tract infections and prevent the formation of quiescent intracellular reservoir that are the
source of so many recurrent infections. As well as effective treatments that can cure,

prevent or reduce symptoms associated with Crohn’s disease.

SUMMARY OF THE INVENTION
[0010] One aspect of the present invention encompasses a compound

comprising formula (1):
X

R! (1
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR?), CO(NRsRs), CO(CH2).NR°R®, hydrocarbyl and
substituted hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;
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R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of formula (1A) and formula (IB):

A—A  (IA)
(R%,
g
\A/A (1B)

A is independently selected from the group consisting of CR®and N;

G is independently selected from the group consisting of S, NR® and O;

a is an integer from 1 to 4;

R* is selected from the group consisting of CONHCH3, COOCH3, COOH,
CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO,R®, halogen, CN,
NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR’, SO;NR°R®, and
NHSO.R’, or when a is greater than or equal to 2, R* may optionally form an
optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted

alkyl, cycolalkyl, aryl, and heterocycle.

[0011] Another aspect of the present invention encompasses a compound

comprising Formula (11):
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R’ R (1)

wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

A is independently selected from the group consisting of CR®and N;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® R R' and R'" are independently selected from the group consisting of
CONHCHj3;, COOCH3, COOH, CONH(heterocycle), heterocycle, H, alkyl,
cyclopropyl, aryl, OR’, NR°R®, NR’*COR®, NR>*COOR®, NR*CONR®,
NR’SO,R®, COR?®, SO,R®, halogen, CN, NO,, COOR®, CONR’R®, NCOR/,
NCONR’, NCOOR’, SO,NR°R®, NHSO,R’, and R® and R® together can
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring; and R® and R'° together can optionally form an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;
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R® and R’ is selected from the group consisting of an optionally substituted alkyl,
cycolalkyl, aryl and heterocycle.
[0012] Still another aspect of the present invention encompasses a compound
comprising Formula (111):

Ry ()
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,

6
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OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R’;

R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CH2:R", CH,COR", CH,CONHR'®, CH,CONHR"R™,
CH.CONH(CH2)2R™, (CH2).NR", (CH2)sNR"®, CH,COOH,
CH,CONH(CH3)2NH3, and (CH32)oN(CHs);

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0013] Yet still another aspect of the present invention encompasses a

compound comprising Formula (IV):

X
0 R12
X /
RS N
R1 R11 (IV)

wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR?®), CHNR°R?,
CHa, S, and NR?;
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R’ is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, |,
OH, NH2, NR°R®, OCH3;, CO.CHs, CONHCHj, alkyl, cyclopropyl, OR®,
CO,R®, CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H and an optionally substituted
alkyl, aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R"! are independently selected from the group consisting of
CONHCHj3;, COOCH3, COOH, CONH(heterocycle), heterocycle, H, alkyl,
cyclopropyl, aryl, OR’, NR°R®, NR’*COR®, NR>*COOR®, NR*CONR®,
NR’SO;R®, COR?®, SO;R®, halogen, CN, NO,, COOR®, CONR’R®, NCOR/,
NCONR’, NCOOR’, SO,NR°R®, and NHSO,R’;

R is selected from the group consisting of H, alkyl, CH,R"®, CH,COR",
CH.CONHR", CH,CONHR™R", CH,CONH(CH.):R™, (CH2):NR",
(CH2).NR"™, CH,COOH, CH2CONH(CH.)2NH2, and (CH2)2N(CHs)s;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0014] Yet still another aspect of the present invention encompasses a
compound comprising Formula (V):

R15

R16
R’ (V)
wherein:

X is selected from the group consisting of hydrogen and OR?;
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R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH;, COOCHj3;, and CONHCH3;, CONHCH3;, COOCH3, COOH,
CONH(heterocycle), heterocycle, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO2R®, halogen, CN,
NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR’, SO,NR°R®, and
NHSO.R’ or R"™ and R'® can optionally form a cycloalkyl, aryl or heterocyclo
ring.

[0015] Yet still another aspect of the present invention encompasses a

compound comprising Formula (VI):
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R20 (V1)
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

L is independently selected from the group consisting of no atom, N, NH, O and
S;

R, R™®, R" and R? are selected from the group consisting of H and an

optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring, 5-6

10
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fused ring or 6-6 fused ring including but not limited to the following examples,
wherein the example is attached via any available CH position:

o H s s s o B
o L L LD @

H H N
N 7O N = o s rf\,NH " NH
DD D R R R

o0 ¢ R O o a0

[0016] The invention also encompasses a method of treating a urinary tract
infection. The method comprises administering a compound of the invention to a subject
in need thereof.

[0017] Further, the invention encompasses a method of preventing a urinary
tract infection. The method comprises administering a compound of the invention to a
subject in need thereof.

[0018] In another aspect, the invention encompasses a method of reducing the
resistance of a bacterium to a bactericidal compound. The method comprises
administering a compound of the invention a subject in need thereof.

[0019] In yet another aspect, the invention encompasses a method of treating
inflammatory bowel disease. The method comprises administering a compound of the
invention to a subject in need thereof.

[0020] In still yet another aspect, the invention encompasses a method of
inhibiting FimH binding to mannose. The method comprises contacting a compound of

11



WO 2014/194270 PCT/US2014/040355

the invention with FimH, wherein the compound binds FimH and inhibits binding to
mannose.

[0021] In still yet another aspect, the invention encompasses a method of
treating a catheter-associated urinary tract infection. The method comprises

administering a compound of the invention to a subject in need thereof.

BRIEF DESCRIPTION OF THE FIGURES

[0022] The application file contains at least one drawing executed in color.

Copies of this patent application publication with color drawing(s) will be provided by the
Office upon request and payment of the necessary fee.

[0023] Fig. 1 depicts the effect of mannoside compounds on preventing UTl in a
mouse model of infection. The structures of compounds (A) ZFH-4269, (B) ZFH-5254
(Example 7) and (C) ZFH-5240 (Examle 18A) are depicted. (D) Shows that 50 mg/kg of
269, 254 and 240 reduced bacterial titers in the bladder relative to DMSO and PBS.

[0024] Fig. 2 depicts the effects of mannoside compounds that are analogs of
ZFH-5254 on preventing UTI in a mouse model of infection. The structures of compounds
(A) ZFH-4269, (B) 1CJ68 (Example 16) and (C) 1CJ70 (Example 14) are depicted. (D)
Shows that 25 mg/kg of compound ZFH269 most efficiently reduced bacterial titers in the
bladder.

[0025] Fig. 3 depicts the structures of the mannoside compounds evaluated for
rat PK.

[0026] Fig. 4 depicts a graph of the pharamacokinetics of the IV dose of the
mannoside compounds in rats. FIM-5240 (Example 18A) showed the best PK.

[0027] Fig. 5 depicts a graph of the pharamacokinetics of the oral (PO) dose of
the mannoside compounds in rats.

[0028] Fig. 6 depicts the pharmacokinetics of mannoside compounds in the
mouse urine. The structures of compounds (A) ZFH-4269, (B) ZFH-5254 (Example 7),
(C) ZFH-5240 (Example 18A) are depicted. (D) Shows the pharmacokinetics of 269, 254,
Prodrug and 240.

[0029] Fig. 7 depicts the efficacy of various mannoside prodrugs in the mouse
model of acute UT]I infection. (A) Shows that 25 mg/kg of ZFH269 and 25 mg/kg of ZFH-

12
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4269 prodrug significantly reduced bacterial titers in the bladder in a mouse model of
acute infection. (B) showed that all prodrug compounds reduced bacterial titers in the
bladder in a mouse model of acute infection.

[0030] Fig. 8 depicts the structure of the 3 prodrugs: (A) FIM-1231 (Example 20),
(B) FIM-1233 (Example 21) and (C) FIM-6123 (Example 22).

[0031] Fig. 9 depicts the plasma stability and metabolism of various mannoside
compounds. The structures of compounds (A) 4ZFH269, (B) 5ZFH240 (Example 18A),
(C) 5ZFH61 and (D) 1CJ87 (Example 4) are depicted. Compounds 5ZFH61 and 1CJ87
had more than twice the half life (t12) relative to 4ZFH269 and 5ZFH240. (E)
Demonstrates the metabolism of 4ZFH269 in the presence of plasma protease.

[0032] Fig. 10 depicts illustrations of bacterial surface lectins and pili. (A) depicts
the structure of gram positive and gram negative bacteria. (B) depicts carbohydrates
expressed by the host and the bacterium that bind via a bacterial lectin. A carbohydrate
drug can inhibit binding to the host carbohydrate. (C) depicts the structure of the
glycosylation found on host cells.

[0033] Fig. 11 depicts illustrations and images of FimH-mediated adhesion to the
bladder. (A) Uropathogenic E. coli (UPEC) infect the bladder epithelium via the FimH
adhesin on the Type 1 pilus depicted in (B). (C) FimH of UPEC specifically binds
uroplakin on superficial umbrella cells.

[0034] Fig. 12 depicts illustrations and graphs showing the FimH lectin domain
and D-mannose binding. (A) Shows the FimH adhesin at the tip of the type 1 pilus.
Mannose fits tightly in the FimH mannose binding pocket with numerous interactions with
the surrounding amino acid residues. (B) shows that mutations to residues within the
binding pocket abolish binding to mannose.

[0035] Fig. 13 depicts the history of mannosides as UTI virulence inhibitors. 1987
to present the focus was on multivalent mannosides to increase avidity, low potency of
monomeric mannosides was observed and there was a lack of target and structural
information. Importantly, no oral bioavailability or in vivo studies were reported.

[0036] Fig. 14 depicts a ribbon diagram of butyl mannose bound to FimH. The
shape of the binding pocket and orientation of the mannose ring are similar to the D-
mannose-FimH structure. There are new hydrophobic interactions between the butyl

13
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group and Tyr48, Try137 and lle52.

[0037] Fig. 15 depicts the hemagglutination assay (HA) used to assess the
compounds’ ability to block FimH mediated binding. The HAI titer quantitatively measure
the effect of inhibitors on blocking the FimH-mediated hemagglutination (HA) of guinea
pig red blood cell infected with E. coli. HAI titer is defined as the effective concentration of
compound which inhibits >90% hemagglutination of the red blood cells.

[0038] Fig. 16 depicts the initial structure activity relationship (SAR) of phenyl
mannosides. (A) shows the additional of substituents onto the phenyl ring and how this
affects the HAI titer. (B) Based on HA titer, the ortho substituent is preferred. (C) A
reverse trend is observed with amides.

[0039] Fig. 17 depicts images showing the rational designed behind multi-ring
mannosides. Multi-ring mannosides can target hydrophobic or -1 stacking interactions
with Tyr48 and Try137.

[0040] Fig. 18 depicts a graph showing compound 6 potentiates TMP-SMZ
treatment. (A) depicts the structure of SMZ and (B) depicts the structure of TMP
antibiotics. (C) depicts the structure of 2ZFH56 mannoside. (D) Total bacterial CFU
were quantified 6 hours after infection. UTI89 colonization was reduced in mice treated
with 6 (100 mg/kg), TMP-SMZ (54 and 270 ug/ml, respectively), and TMP-SMZ + 6.
Horizontal lines indicate geometric mean. *P < 0.05; **P < 0.01; ***P < 0.0001, Mann-
Whitney U test. (E) A growth curve was performed with and without ZFH-2056 in the
presence of various concentrations of TMP-SMZ on PBC-1 which is a strain of UPEC
that is clinically resistant to TMP-SMZ. Antibiotic with or without mannoside did not
affect growth of PBC-1.

[0041] Fig. 19 depicts A-ring ortho group compounds. A-ring ortho groups
significantly enhance potency.

[0042] Fig. 20 depicts the FimH structure in the presence of ortho-mannosides.
The structure of mannoside compounds (A) FIM-4284 and (B) FIM-4269 are depicted.
(C) The ortho methyl substitution binds in the small pocket to Asn138.

[0043] Fig. 21 depicts compounds 7 to 10 show enhanced pharmacokinetics
and potency at treating infection. (A) Optimized ortho-substituted biphenyl compounds 7
to 10. Cellular HAI titers (EC>90) are shown in parentheses. (B) Compounds7 to 10

14
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show improved pharmacokinetics. Compounds 8and 10 at 50 mg/kg yielded
concentrations in the urine 6 hours after treatment equivalent to compound 6 at 100
mg/kg. Numbers in the graph show the PAMPA predicted permeability of mannosides
correlates with in vivo pharmacokinetics.

[0044] Fig. 22 depicts the efficacy of biphenyl mannosides in chronic cystitis.
(A) depicts the structure of mannoside 8. (B) depicts the structure of mannoside 10. (C)
Chronically infected mice were treated with PBS or compound 6, 8, or 10 (orally, 50
mg/kg) or TMP-SMZ. Six hours after treatment, there was a significant drop in bacterial
load in mannoside-treated mice relative to PBS-treated mice. The optimized compound
8 showed increased efficacy over 6. (D) Chronically infected mice were treated with
PBS or compound 8 at one or three doses every 8 hours. Twenty-four hours after the
initial treatment, both compound 8—treated groups showed a significant drop in bacterial
counts over the PBS-treated animals. (C and D) Horizontal bars indicate geometric
mean. *P < 0.05; **P < 0.01; ***P < 0.0001, Mann-Whitney U test.

[0045] Fig. 23 depicts B ring heterocycles. The physical properties of B ring
heterocycles are shown with HAI titer.

[0046] Fig. 24 depicts the metabolism to D-mannose after PO dosing. (A)
depicts the degradation products of FIM-2056. (B) The degradation product “R” was
evaluated after oral dosing.

[0047] Fig. 25 depicts various derviatives substituted at the glycoside bond.
The substitution was evaluated to improve metabolic stability. (A) 2ZFH56, (B)
4ZFH123, (C) 4ZFH89, (D) 4ZFH131, (E) 4ZFH105, (F) 4ZFH44, (G) 4ZFH55, (H)
5ZFH049, (1) 5ZFH038, and (J) 5ZFH048.

[0048] Fig. 26 depicts the mouse pharmacokinetics of lead compounds (A)
FIM-4269, (B) FIM-5254 (Example 7), and (C) FIM-5240 (Example 18A). (D) depicts a
graph of the concentration of mannoside in mouse urine out to 8h.

[0049] Fig. 27 depicts the lead compounds in an acute UTI model. The
structure of mannoside compounds (A) FIM-4269, (B) FIM-5254 (Example 7), and (C)
FIM-5240 (Example 18A) are depicted. (D) ZFH269 and the prodrug of 269 significantly
reduce bladder titers in an acute UTI model. (E) Kidney titers were not significantly
different.
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[0050] Fig. 28 depicts the lead optimization pharmacokinetics scheme.

[0051] Fig. 29 depicts the structure of mammalian glycoproteins. (A) depicts
how glycoproteins are expressed on the mammalian cell surface. (B) depicts the
structures of the various glycoproteins.

[0052] Fig. 30 depicts the structure and assembly of type 1 pili.

[0053] Fig. 31 depicts a schematic of the synthesis of S- and N-glycosides.

[0054] Fig. 32 depicts a schematic of the synthesis of C-linked glycosides.

[0055] Fig. 33 depicts a schematic of the synthesis of N-linked heterocycles.

[0056] Fig. 34 depicts a schematic of the synthesis of a biaryl mannoside SAR
library.

[0057] Fig. 35 depicts a schematic of the synthesis of a biphenyl mannoside
Suzuki library.

[0058] Fig. 36 depicts a schematic and the physical properties of heterocycles.
(A, B) shows two structures with ~2 uM in HA assay but had poor solubility. (C) shows
the schematic of the synthesis of the heterocycles.

DETAILED DESCRIPTION OF THE INVENTION
[0059] Compounds that inhibit the function of type 1 pili of bacteria have been

developed. The compounds may be useful for the treatment of urinary tract infections
and Crohn’s Disease. Significantly, the compounds may prevent bacterial colonization
and invasion of the bladder tissue to prevent infection and the establishment of
reservoirs that can serve as a source of recurrent infections. The invention also

encompasses methods of use of a compound of the invention.

I. COMPOUNDS
[0060] One aspect of the invention is a compound of Formula (l):

16
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R! (1
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR?), CO(NRsRs), CO(CH,),NR°R®, hydrocarbyl and
substituted hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of formula (1A) and formula (IB):

(R)a

A is independently selected from the group consisting of CR®and N;

17
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G is independently selected from the group consisting of S, NR® and O;

a is an integer from 1 to 4;

R* is selected from the group consisting of CONHCH3, COOCH3, COOH,
CONRs CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl, OR®,
NR°R®, NR°COR®, NR’COOR®, NR°CONR®, NR*SO;R°®, COR®, SO;R’,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R’, or when a is greater than or equal to 2, R* may
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle.

[0061] In one embodiment, a compound of the invention comprises Formula (1),

wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 4;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CFs, halogen, OCHs, CO,CHs,
and CONHCHs;

R® is selected from the group consisting of formula (1A) and formula (IB):

(RY)a

=
/)
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A is independently selected from the group consisting of CR®and N;

G is independently selected from the group consisting of S, NR® and O;

a is an integer from 1 to 3;

R* is selected from the group consisting of CONHCH3, COOCH3, COOH,
CONRs, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl, OR?,
NR°R®, NR°COR®, NR’COOR®, NR°CONR®, NR*SO,R°®, COR®, SO,R’,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO:NR°R®, and NHSO.R’, or when a is greater than or equal to 2, R* may
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle.

[0062] In another embodiment, a compound of the invention comprises Formula

(1), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHe, -
PO(OH)z, -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

R® is selected from the group consisting of formula (1A) and formula (IB):
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(R%)q
A= :A\
—<\ A
A—A  (IA)
(R%)a
1
\__A
AT (1B)
A is independently selected from the group consisting of CR®and N;

GisS;

a is an integer from 1 to 4;

R* is selected from the group consisting of hydrogen, CONHCH3, COOCHS,
COOH, CONH(heterocycle), NHCONH-, and heterocycle, or when a is
greater than or equal to 2, R* may optionally form an optionally substituted
cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl.

[0063] In an exemplary alternative of each of the foregoing embodiments, a
compound comprising formula (1) is a compound comprising any of the Formulas in
Table 1.

[0064] In a further exemplary alternative of each of the foregoing embodiments,
a compound of the invention is Examples 1-23 and 25 from Table 1.

[0065] Another aspect of the invention is a compound of Formula (11):
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R1 R11 (”)
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

A is independently selected from the group consisting of CR®and N;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® R R' and R'" are independently selected from the group consisting of
CONHCHj3;, COOCH3, COOH, CONH(heterocycle), heterocycle, H, alkyl,
cyclopropyl, aryl, OR’, NR°R®, NR’*COR®, NR>*COOR®, NR*CONR®,
NR’SO,R®, COR?®, SO,R®, halogen, CN, NO,, COOR®, CONR’R®, NCOR/,
NCONR’, NCOOR’, SO,NR°R®, NHSO,R’, and R® and R® together can
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring; and R® and R'° together can optionally form an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,

aryl, heterocycle, and cycloalkyl;
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R® and R’ is selected from the group consisting of an optionally substituted alkyl,
cycolalkyl, aryl and heterocycle.

[0066] In one embodiment, a compound of the invention comprises Formula (ll),

wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

A is independently selected from the group consisting of CR®and N;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® R R' and R'" are independently selected from the group consisting of
hydrogen, CONHCH3;, COOCH3, COOH, CONH(heterocycle), and
heterocycle, or R® and R® together may optionally form an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring, and R® and
R™ together may optionally form an optionally substituted cycloalkyl, aryl or
heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl and heterocycle.

[0067] In another embodiment, a compound of the invention comprises Formula

(1), wherein:
X is selected from the group consisting of hydrogen and OR?;

22



WO 2014/194270 PCT/US2014/040355

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,

S, and NR®;

A is independently selected from the group consisting of CR®and N;

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHjs;

R® R R' and R'" are independently selected from the group consisting of
hydrogen, CONHCH3;, COOCH3, COOH, CONH(heterocycle), and
heterocycle, or R® and R® together may optionally form an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring, and R® and
R™ together may optionally form an optionally substituted cycloalkyl, aryl or
heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl.

[0068] In another embodiment, a compound of the invention comprises Formula

(1), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,

S, and NR®;

A is independently selected from the group consisting of CR®and N;

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHjs;
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R® R and R" are hydrogen;

R? is selected from the group consisting of CONHCH3, COOCH3, COOH,
CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO,R®, halogen, CN,
NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR’, SO,NR°R®, NHSO:R’,
and R® and R® together can optionally form an optionally substituted
cycloalkyl, aryl or heterocyclo 5 or 6 membered ring; and R® and R'® together
can optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5
or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle.

[0069] In another embodiment, a compound of the invention comprises Formula

(1), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® R R' and R'" are independently selected from the group consisting of
CONHCH3, COOCHj3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, aryl,
cyclopropyl, OR®, NR°R®, NR°COR®, NR°*COOR?, NR°CONR®, NR>SO,R®,
COR?®, SO,R®, halogen, CN, NO,, COOR®, CONR®R®, NCOR’, NCONR’,
NCOOR’, SO;NR°R®, NHSO2R’, and R® and R? together can optionally form

an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;
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and R® and R'° together can optionally form an optionally substituted
cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle.

[0070] In still another embodiment, a compound of the invention comprises

Formula (Il), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

A is independently selected from the group consisting of CR®and N;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® R R' and R'" are independently selected from the group consisting of
CONHCHj;, COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl,
cyclopropyl, aryl, OR’, NR°R®, NR’*COR®, NR>*COOR®, NR*CONR®,
NR’SO,R®, COR?®, SO,R®, halogen, CN, NO,, COOR®, CONR’R®, NCOR/,
NCONR’, NCOOR’, SO.NR°R®, NHSO.R’, and R® and R® together can
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring; and R® and R'° together can optionally form an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl and heterocycle.

[0071] In still another embodiment, a compound of the invention comprises

Formula (Il), wherein:
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X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH),, and -COCH3;N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

A is independently selected from the group consisting of CR®and N;

R'is CHs;

R® R R' and R'" are independently selected from the group consisting of
CONHCHj;, COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl,
cyclopropyl, aryl, OR’, NR°R®, NR’*COR®, NR>*COOR®, NR*CONR®,
NR’SO;R®, COR?®, SO;R®, halogen, CN, NO,, COOR®, CONR’R®, NCOR/,
NCONR’, NCOOR’, SO,NR°R®, and NHSO,R’, and R® and R® together can
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring; and R® and R'° together can optionally form an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl and heterocycle.

[0072] In still another embodiment, a compound of the invention comprises

Formula (Il), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH),, and -COCH3;N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

A is independently selected from the group consisting of CR®and N;

R'is CHs;

R® R R' and R'" are independently selected from the group consisting of
hydrogen, CONHCH3;, COOCH3, COOH, CONH(heterocycle), and
heterocycle, or R® and R® together may optionally form an optionally
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substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring, and R® and
R™ together may optionally form an optionally substituted cycloalkyl, aryl or
heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl.

[0073] In still yet another embodiment, a compound of the invention comprises

Formula (Il), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

A is independently selected from the group consisting of CR®and N;

R'is CHs;

R® R and R" are hydrogen;

R? is selected from the group consisting of CONHCH3, COOCH3, COOH,
CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO2R®, halogen, CN,
NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR’, SO,NR°R®, and
NHSO.R’, or R® and R? together can optionally form an optionally substituted
cycloalkyl, aryl or heterocyclo 5 or 6 membered ring; and R® and R'® together
can optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5
or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl and heterocycle.

[0074] In still yet another embodiment, a compound of the invention comprises

Formula (Il), wherein:

X is selected from the group consisting of hydrogen and OR?;
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R? is independently selected from the group consisting of hydrogen, -COCHs, -

PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

A is independently selected from the group consisting of CR®and N;

R'is CHs;

R® R and R" are hydrogen;

R? is selected from the group consisting of hydrogen, CONHCH3, COOCHS,

COOH, CONH(heterocycle), and heterocycle;

R® is selected from the group consisting of H and an optionally substituted alkyl,

aryl, heterocycle, and cycloalkyl.

[0075] In an exemplary alternative of each of the foregoing embodiments, a
compound comprising formula (I1) is a compound comprising any of the Formulas in
Table 1.

[0076] In a further exemplary alternative of each of the foregoing embodiments,
a compound of the invention is Example 1-16, 18-23 and 25 from Table 1.

[0077] Another aspect of the invention is a compound of Formula (l11):

Ry ()
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;
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Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;

R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CH2:R", CH,COR", CH,CONHR'®, CH,CONHR"R™,
CH.CONH(CH2)2R™, (CH2).NR", (CH2)sNR"®, CH,COOH,
CH,CONH(CH3)2NH>, and (CH2)oN(CHj3);

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0078] In one embodiment, a compound of the invention comprises Formula

(IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;
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Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl and heterocycle;

R® and R are independently selected from the group consisting of CONHCH,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO,R®,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO;R;

R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CHy(heterocycle), (CH2)N(CHs;),, CH,COOH, CH,CONH(heterocycle),
CH2CONH(CH2)2NH2 and CH2CO(heterocycle).

[0079] In another embodiment, a compound of the invention comprises Formula

(IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CFs, halogen, OCHs, CO,CHs,
and CONHCHjs;

A is independently selected from the group consisting of CR®and N;
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R® and R are independently selected from the group consisting of CONHCH,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO,R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO;R;

R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CHy(heterocycle), (CH2)N(CHs;),, CH,COOH, CH,CONH(heterocycle),
CH,CONH(CH;)2NH; and CH,CO(heterocycle);

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle.

[0080] In still another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHs;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are hydrogen;
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R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CH2:R", CH,COR", CH,CONHR'®, CH,CONHR"R™,
CH,CONH(CH,):R™, (CH2),NR", (CH2),NR", CH,COOH,
CH,CONH(CH3)2:NH>, and (CH32)2N(CHs);

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH..

[0081] In still another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting hydrogen, PO(OH)a,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;

R is substituted at the O or N and is selected from the group consisting of H,
CH.R"™, CH,COR', CH,CONHR", CH,CONHR"R", CH,CONH(CH2).R",
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(CH2)2NR'™, (CH2),NR", CH,COOH, CH2CONH(CH2)2NH;, and
(CH2)2N(CH3)z;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0082] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;

R'2 is substituted at the O or N and is independently selected from the group
consisting of H, alkyl, CH-R", CH,COR'?, CH,CONHR"®, CH,CONHR"’R",
CH,CONH(CH,):R™, (CH2),NR", (CH2),NR", CH,COOH,
CH,CONH(CH3)2:NH>, and (CH3);N(CHs);

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;
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R™ is selected from the group consisting of alkyl and NH,.
[0083] In still yet another embodiment, a compound of the invention comprises
Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

A is independently selected from the group consisting of CR®and N;

R® and R are independently selected from the group consisting of CONHCH,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO,R®,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO;R;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CH,R", CH,COR", CH,CONHR'®, CH,CONHR"R™,
CH.CONH(CH2)2R™, (CH2).NR", (CH2)sNR"®, CH,COOH,
CH2CONH(CH2)2NH2, and (CH2)2N(CHs)y;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0084] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, and -COCH2N(CH3)y;
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Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

A is independently selected from the group consisting of CR®and N;

R® and R are independently selected from the group consisting of CONHCH,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO,R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO;R;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R is substituted at the O or N and is selected from the group consisting of H,
CHa(heterocycle), (CH2)2N(CHs)2, CH.COOH, CH,CONH(heterocycle),
CH,CONH(CH;)2NH; and CH,CO(heterocycle).

[0085] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHe, -
PO(OH),, and -COCH3;N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are hydrogen;
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R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CH2:R", CH,COR", CH,CONHR'®, CH,CONHR"R™,
CH,CONH(CH,),R™, (CH,):NR"™, (CH,),NR", CH,COOH,
CH,CONH(CH3)2:NH>, and (CH32)2N(CHs);

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0086] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH),, and -COCH3;N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are hydrogen;

R is substituted at the O or N and is selected from the group consisting of H,
CHa(heterocycle), (CH2)2N(CHs)2, CH.COOH, CH,CONH(heterocycle),
CH,CONH(CH;)2NH; and CH,CO(heterocycle).

[0087] In an exemplary alternative of each of the foregoing embodiments, a
compound comprising formula (1V) is a compound comprising any of the Formulas in
Table 1.

[0088] In a further exemplary alternative of each of the foregoing embodiments,
a compound of the invention is Example 7-16 from Table 1.

[0089] Another aspect of the invention is a compound of Formula (1V):
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R1 R11 (V)
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;
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R is selected from the group consisting of H, alkyl, CH2R'?, CH.COR",
CH.CONHR", CH,CONHR™R", CH,CONH(CH.):R™, (CH2):NR",
(CH2),NR', CH,COOH, CH,CONH(CH:):NH., and (CH2),N(CHs),;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0090] In one embodiment, a compound of the invention comprises Formula

(IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,

S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;

R is selected from the group consisting of H, alkyl, CH,(heterocycle),
(CHz2)2N(CHs)2, CH,COOH, CH2CONH(heterocycle), CH;CONH(CH2)2NH,
and CH2CO(heterocycle).
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[0091] In another embodiment, a compound of the invention comprises Formula
(IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHs;

R® and R are independently selected from the group consisting of CONHCH:,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;

R is selected from the group consisting of H, alkyl, CHx(heterocycle),
(CH2)2N(CH3)2, CH.COOH, CH,CONH(heterocycle), CH,CONH(CH2)2NH>
and CH,CO(heterocycle);

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle.

[0092] In still another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;
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Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R is selected from the group consisting of CHs, CFs, halogen, OCHs, CO,CHs,
and CONHCHjs;

R® and R are hydrogen;

R is selected from the group consisting of H, alkyl, CH2R'?, CH.COR",
CH,CONHR", CH,CONHR™R", CH,CONH(CH,),R™, (CH,),NR",
(CH2),NR', CH,COOH, CH,CONH(CH:):NH., and (CH2),N(CHs),;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0093] In still another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H and an optionally substituted alkyl,

aryl, heterocycle, and cycloalkyl;
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R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;

R is selected from the group consisting of H, CH,R'?, CH,COR",
CH.CONHR", CH,CONHR™R", CH,CONH(CH.):R™, (CH2):NR",
(CH2).NR"™, CH,COOH, CH2CONH(CH.)2NH2, and (CH2)2N(CHs)s;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH..

[0094] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHe, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCH;3;, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
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halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO;R;

R'2 are independently selected from the group consisting of H, alkyl, CH,R",
CH,COR", CH,CONHR'"®, CH,CONHR"R™, CH,CONH(CH,),R",
(CH2)2NR"™, (CH2).NR", CH,COOH, CH2CONH(CH3):NH>, and
(CH2)2N(CH3)z;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0095] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHe, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

R® and R are independently selected from the group consisting of CONHCH,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO,R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO;R;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R is selected from the group consisting of H, alkyl, CH2R'?, CH.COR",
CH,CONHR", CH,CONHR™R", CH,CONH(CH,),R™, (CH,),NR",
(CH2),NR', CH,COOH, CH,CONH(CH:):NH., and (CH2),N(CHs),;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;
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R™ is selected from the group consisting of alkyl and NH,.
[0096] In still yet another embodiment, a compound of the invention comprises
Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

R® and R are independently selected from the group consisting of CONHCH,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO,R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO;R;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R is selected from the group consisting of H, CHa(heterocycle), (CH2)aN(CHs)z,
CH,COOH, CH,CONH(heterocycle), CH,CONH(CH);NH, and
CH,CO(heterocycle).

[0097] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHe, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

R® and R are hydrogen;
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R is selected from the group consisting of H, alkyl, CH2R'?, CH.COR",
CH.CONHR", CH,CONHR™R", CH,CONH(CH.):R™, (CH2):NR",
(CH2),NR', CH,COOH, CH,CONH(CH:):NH., and (CH2),N(CHs),;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

[0098] In still yet another embodiment, a compound of the invention comprises

Formula (IV), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

R® and R are hydrogen;

R is selected from the group consisting of H, CHyx(heterocycle), (CH2).N(CHs),,
CH,COOH, CH,CONH(heterocycle), CH,CONH(CH);NH, and
CH2CO(heterocycle).

[0099] In an exemplary alternative of each of the foregoing embodiments, a
compound comprising formula (1V) is a compound comprising any of the Formulas in
Table 1.

[0100] In a further exemplary alternative of each of the foregoing embodiments,
a compound of the invention is Example 7-16 from Table 1.

[0101] Yet another aspect of the invention is a compound of Formula (V):
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R16
R (V)
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH;, COOCHj3;, and CONHCH3;, CONHCH3;, COOCH3, COOH,
CONH(heterocycle), heterocycle, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO2R®, halogen, CN,
NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR’, SO;NR°R®, and
NHSO.R’ or R"™ and R'® can optionally form a cycloalkyl, aryl or heterocyclo
ring.
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[0102] In one embodiment, a compound of the invention comprises Formula
(V), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHs;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH,, COOCH3s, and CONHCH3, CONHCH3, COOCH3, COOH,
CONH(heterocycle), heterocycle, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO,R®, halogen, CN,
NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR’, SO;NR°R®, and
NHSO.R’ or R" and R'® can optionally form a cycloalkyl, aryl or heterocyclo
ring.

[0103] In another embodiment, a compound of the invention comprises Formula

(V), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;
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Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH,, COOCHj3, and CONHCHjs, and R' and R'® can optionally form an
optionally substituted cycloalkyl or heterocyclo 5 or 6 membered ring.

[0104] In yet another embodiment, a compound of the invention comprises

Formula (V), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHs;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH,, COOCHj3, and CONHCHjs, and R' and R'® can optionally form an
optionally substituted cycloalkyl or heterocyclo 5 or 6 membered ring.

47



WO 2014/194270 PCT/US2014/040355

[0105] In another embodiment, a compound of the invention comprises Formula
(V), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H, or an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R' and R are independently selected from the group consisting of hydrogen,
NHCONH,, COOCH3;, and CONHCH3;, CONHCH3, COOCH3, COOH,
CONH(heterocycle), heterocycle, alkyl, cyclopropyl, aryl, OR®, NR°R®, NR*COR®,
NR®COOR®, NR*CONR®, NR’SO,R®, COR?®, SO,R®, halogen, CN, NO,, COOR?,
CONR’R®, NCOR’, NCONR’, NCOOR’, SO,NR°R®, and NHSO,R’ or R" and R
can optionally form a cycloalkyl, aryl or heterocyclo ring.

[0106] In still another embodiment, a compound of the invention comprises

Formula (V), wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

48



WO 2014/194270 PCT/US2014/040355

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHjs;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH,, COOCHs, and CONHCHs, and R' and R'® can optionally form an
optionally substituted cycloalkyl or heterocyclo 5 or 6 membered ring.

[0107] In still yet another embodiment, a compound of the invention comprises

Formula (V), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH(OH) and CHoy;

R is selected from the group consisting of CHs, CF3, halogen, OCHs, CO-CHs,
and CONHCHjs;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH,, COOCH3;, and CONHCH3;, CONHCH3;, COOCH3;, COOH,
CONH(heterocycle), heterocycle, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO2R®, halogen, CN,
NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR’, SO;NR°R®, and
NHSO.R’ or R"™ and R'® can optionally form a cycloalkyl, aryl or heterocyclo
ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle.

[0108] In still yet another embodiment, a compound of the invention comprises

Formula (V), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHs, -
PO(OH)z, -COCH2N(CH3)y;

Zis O;
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Y is selected from the group consisting of O, CH(OH) and CHoy;

R'is CHs;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH,, COOCHs, and CONHCHs, and R' and R'® can optionally form an
optionally substituted cycloalkyl or heterocyclo 5 or 6 membered ring.

[0109] In an exemplary alternative of each of the foregoing embodiments, a

compound comprising formula (V) is a compound comprising any of the Formulas in

Table 1.

[0110] In a further exemplary alternative of each of the foregoing embodiments,
a compound of the invention is Example 17 from Table 1.

[0111] Yet still another aspect of the invention is a compound of Formula (VI):

R20 (V1)
wherein:
X is selected from the group consisting of hydrogen and OR?;
R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

50



WO 2014/194270 PCT/US2014/040355

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

L is independently selected from the group consisting of no atom, N, O and S;

R, R™®, R" and R? are selected from the group consisting of H and an
optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring
including but not limited to the following examples, wherein the example is
attached via any available CH position:

0 N S S S 0 m
o L O L DL oM

H H N
N © N = o s K\INH = NH
Nl\/) N\/> E/) NN NN N NN

OO ¢ @ QG
H B B Hh DD

[0112] In one embodiment, a compound of the invention comprises Formula

(VI), wherein:

X is selected from the group consisting of hydrogen and OR?;
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R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CFs, halogen, OCHs, CO,CHs,
and CONHCHs;

A is independently selected from the group consisting of CR®and N;

L is independently selected from the group consisting of no atom, N, O and S;

R, R™®, R" and R? are selected from the group consisting of H and an
optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring
including but not limited to the following examples, wherein the example is
attached via any CH position:
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[0113] In another embodiment, a compound of the invention comprises Formula
(VI), wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, -COCHe, -
PO(OH)z, and -COCH2N(CH3)y;

Zis O;

Y is selected from the group consisting of O, CH,O and CHjy;

R'is CHs;

A is independently selected from the group consisting of CR®and N;

L is independently selected from the group consisting of no atom, N, O and S;

R' and R? are H;

R'™ and R" are selected from the group consisting of H and an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring including but
not limited to the following examples, wherein the example is attached via any
CH position:
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[0114] In an exemplary alternative of each of the foregoing embodiments, a
compound comprising formula (V1) is a compound comprising any of the Formulas in
Table 1.

[0115] In a further exemplary alternative of each of the foregoing embodiments,
a compound of the invention is Examples 5-6 from Table 1.

[0116] In certain embodiments, the sugar residue of the above compounds may
encompass a stereoisomer of mannose. In other embodiments, the sugar residue of the
above compounds may encompass any stereocisomer of mannose other than glucose.
In an exemplary embodiment, the sugar residue of the above compounds is alpha D
mannose.

[0117] Exemplary methods of synthesizing a compound of the invention are
detailed in the Examples.

[0118] A compound of the invention may also be an intermediate in the synthesis
of a compound of formula (1) — (IV). For instance, in one embodiment, a compound of
the invention may be an ester intermediate in the synthesis of a compound of formula (I)
— (V). In another embodiment, a compound of the invention may be a boronate ester of
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a mannoside or a boronic acid ester of a mannoside. In still another embodiment, a
compound of the invention may be a compound illustrated in Schemes I-XIlI in the
Examples below.

[0119] A compound of the invention may also comprise an imaging agent, such
as a fluorescent moiety. In an embodiment, the imaging agent is bound to the sugar
portion of a compound of the invention, either directly, or via a linker.

[0120] Compounds of the invention may block the function of FimH of the type 1
pili of pathogenic bacteria and prevent bacterial adherence and invasion and thus
prevent bacterial amplification in the IBC and subsequent spreading and repeated
rounds of amplification via new generation IBCs.

[0121] FimH functional assays used to measure activity of the compounds are
known to individuals skilled in the art. Non-limiting examples of functional assays
include hemmagglutination titer using guinea pig red blood cells, affinity of binding to
FimH, and the ability of the compounds to prevent biofilm formation.

[0122] In some embodiments, activity of the compound is measured using
hemmagglutination titer of guinea pig red blood cells. Hemagglutination of guinea pig
red blood cells by type1 piliated UPEC is dependent upon FimH mannose binding ability
and serial dilutions allow a quantitative analysis. Hemagglutination titer may generally
be defined as the amount of compound required for decreasing hemagglutination by
75%. In some embodiments, the hemmagglutination titer of the compound of the
invention may be less than about 5, 4, 3, 2, or 1 uM. In a preferred alternative of the
embodiments, the hemmagglutination titer of the compound of the invention may be less
than about 1, 0.5, 0.4, 0.3, 0.2, or 0.1 uM. In another preferred alternative of the
embodiments, the hemmagglutiantion titer of the compound of the invention may be
less than about 0.1, 0.05, 0.04, 0.03, 0.02, 0.01 uM. In yet another preferred alternative
of the embodiments, the hemmagglutination titer of the compound of the invention may
less than about 0.01 uM.

[0123] In yet other embodiments, activity of the compound may be measured
using the ability of the compound to prevent or disrupt biofilm formation. In general,
titration curves measuring the ability of a compound inhibit biofilm formation may be

performed to determine the 1Cs. In some embodiments, the 1Cso of the compound may
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be less than about 700, 600, 500, 400, 300, 200 or 100uM. In other embodiments, the
ICso of the compound may be less than about 500, 400, 300, 200, 100, 50, 40, 30, 20
10,9, 8,7, 6, or 5uM. In preferred embodiments, the 1C5, of the compound may be less
than about 20uM. In other preferred embodiments, the ICsy of the compound may be

less than about 9uM.

Il. COMBINATIONS
[0124] Another aspect of the present invention encompasses a combination of

a compound of the invention (described in Section | above) with one or more
bactericidal compounds. In some embodiments, a compound of the invention may
comprise a combination with 1, 2, 3, 4, or 5 bactericidal compounds. In one
embodiment, the bactericidal compound is an antibiotic. Suitable antibiotics are known
in the art, and may include Amikacin, Gentamicin, Kanamycin, Neomycin, Netilmicin,
Tobramycin, Paromomycin, Geldanamycin, Herbimycin, Carbacephem, Loracarbef,
Ertapenem, Doripenem, Imipenem/Cilastatin, Meropenem, Cefadroxil, Cefazolin,
Cefalotin, Cefalexin, Cephalosporins, Cefaclor, Cefamandole, Cefoxitin, Cefprozil,
Cefuroxime, Cefixime, Cefdinir, Cefditoren, Cefoperazone, Cefotaxime, Cefpodoxime,
Ceftazidime, Ceftibuten, Ceftizoxime, Ceftriaxone, Cefepime, Ceftobiprole, Teicoplanin,
Vancomycin, Telavancin, Clindamycin, Lincomycin, Azithromycin, Clarithromycin,
Dirithromycin, Erythromycin, Roxithromycin, Troleandomycin, Telithromycin,
Spectinomycin, Aztreonam, Furazolidone, Nitrofurantoin, Amoxicillin, Ampicillin,
Azlocillin, Carbenicillin, Cloxacillin, Dicloxacillin, Flucloxacillin, Mezlocillin, Methicillin,
Nafcillin, Oxacillin, Penicillin G, Penicillin V, Piperacillin, Temocillin, Ticarcillin,
Bacitracin, Colistin, Polymyxin B, Ciprofloxacin, Enoxacin, Gatifloxacin, Levofloxacin,
Lomefloxacin, Moxifloxacin, Nalidixic acid, Norfloxacin, Ofloxacin, Trovafloxacin,
Grepafloxacin, Sparfloxacin, Temafloxacin, Mafenide, Sulfonamidochrysoidine,
Sulfacetamide, Sulfadiazine, Silver sulfadiazine, Sulfamethizole, Sulfamethoxazole
(SMZ), Sulfanilimide, Sulfasalazine, Sulfisoxazole, Trimethoprim (TMP), Trimethoprim-
Sulfamethoxazole (such as Bactrim, Septra), Demeclocycline, Doxycycline,
Minocycline, Oxytetracycline, Tetracycline, Clofazimine, Dapsone, Capreomycin,
Cycloserine, Ethambutol, Ethionamide, Isoniazid, Pyrazinamide, Rifampicin, Rifabutin,
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Rifapentine, Streptomycin, Arsphenamine, Chloramphenicol, Fosfomycin, Fusidic acid,
Linezolid, Metronidazole, Mupirocin, Platensimycin, Quinupristin/Dalfopristin, Rifaximin,
Thiamphenicol, or Tinidazole. In an exemplary embodiment, the antibiotic is TMP, SMZ,

or a combination thereof.

lll. PHARMACEUTICAL COMPOSITIONS
[0125] Yet another aspect of the invention encompasses a pharmaceutical

composition. A compound of the invention described in Section | above may exist in
tautomeric, geometric or stereoisomeric forms. The present invention contemplates all
such compounds, including cis- and trans-geometric isomers, E- and Z-geometric
isomers, R- and S-enantiomers, diastereomers, d-isomers, l-isomers, the racemic
mixtures thereof and other mixtures thereof. Pharmaceutically acceptable salts of such
tautomeric, geometric or stereoisomeric forms are also included within the invention.
The terms "cis" and "trans", as used herein, denote a form of geometric isomerism in
which two carbon atoms connected by a double bond will each have a hydrogen atom
on the same side of the double bond ("cis") or on opposite sides of the double bond
("trans"). Some of the compounds described contain alkenyl groups, and are meant to
include both cis and trans or "E" and "Z" geometric forms. Furthermore, some of the
compounds described contain one or more stereocenters and are meant to include R,
S, and mixtures of R and S forms for each stereocenter present.

[0126] In a further embodiment, the inhibitors of the present invention may be in
the form of free bases or pharmaceutically acceptable acid addition salts thereof. The
term "pharmaceutically-acceptable salts" are salts commonly used to form alkali metal
salts and to form addition salts of free acids or free bases. The nature of the salt may
vary, provided that it is pharmaceutically acceptable. Suitable pharmaceutically
acceptable acid addition salts of compounds for use in the present methods may be
prepared from an inorganic acid or from an organic acid. Examples of such inorganic
acids are hydrochloric, hydrobromic, hydroiodic, nitric, carbonic, sulfuric and phosphoric
acid. Appropriate organic acids may be selected from aliphatic, cycloaliphatic, aromatic,
araliphatic, heterocyclic, carboxylic and sulfonic classes of organic acids, examples of

which are formic, acetic, propionic, succinic, glycolic, gluconic, lactic, malic, tartaric,
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citric, ascorbic, glucuronic, maleic, fumaric, pyruvic, aspartic, glutamic, benzoic,
anthranilic, mesylic, 4-hydroxybenzoic, phenylacetic, mandelic, embonic (pamoic),
methanesulfonic, ethanesulfonic, benzenesulfonic, pantothenic, stearic, algenic,
algenic, hydroxybutyric, salicylic, galactaric and galacturonic acid. Suitable
pharmaceutically-acceptable base addition salts of compounds of use in the present
methods include metallic salts made from aluminum, calcium, lithium, magnesium,
potassium, sodium and zinc or organic salts made from N, N'-dibenzylethylenediamine,
chloroprocaine, choline, diethanolamine, ethylenediamine, meglumine- (N-
methylglucamine) and procaine. All of these salts may be prepared by conventional
means from the corresponding compound by reacting, for example, the appropriate acid
or base with any of the compounds of the invention.

[0127] Injectable preparations, for example, sterile injectable aqueous or
oleaginous suspensions, may be formulated according to the known art using suitable
dispersing or wetting agents and suspending agents. The sterile injectable preparation
may also be a sterile injectable solution or suspension in a nontoxic parenterally
acceptable diluent or solvent. Among the acceptable vehicles and solvents that may be
employed are water, Ringer's solution, and isotonic sodium chloride solution. In
addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose, any bland fixed oil may be employed, including synthetic
mono- or diglycerides. In addition, fatty acids such as oleic acid are useful in the
preparation of injectables. Dimethyl acetamide, surfactants including ionic and non-ionic
detergents, and polyethylene glycols can be used. Mixtures of solvents and wetting
agents such as those discussed above are also useful.

[0128] Solid dosage forms for oral administration may include capsules, tablets,
pills, powders, and granules. In such solid dosage forms, the compound is ordinarily
combined with one or more adjuvants appropriate to the indicated route of
administration. If administered per os, the compound can be admixed with lactose,
sucrose, starch powder, cellulose esters of alkanoic acids, cellulose alkyl esters, talc,
stearic acid, magnesium stearate, magnesium oxide, sodium and calcium salts of
phosphoric and sulfuric acids, gelatin, acacia gum, sodium alginate,
polyvinylpyrrolidone, and/or polyvinyl alcohol, and then tableted or encapsulated for
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convenient administration. Such capsules or tablets can contain a controlled-release
formulation as can be provided in a dispersion of active compound in
hydroxypropylmethyl cellulose. In the case of capsules, tablets, and pills, the dosage
forms can also comprise buffering agents such as sodium citrate, or magnesium or
calcium carbonate or bicarbonate. Tablets and pills can additionally be prepared with
enteric coatings.

[0129] For therapeutic purposes, formulations for parenteral administration may
be in the form of aqueous or non-aqueous isotonic sterile injection solutions or
suspensions. These solutions and suspensions may be prepared from sterile powders
or granules having one or more of the carriers or diluents mentioned for use in the
formulations for oral administration. The compounds may be dissolved in water,
polyethylene glycol, propylene glycol, ethanol, corn oil, cottonseed oil, peanut oil,
sesame oil, benzyl alcohol, sodium chloride, and/or various buffers. Other adjuvants
and modes of administration are well and widely known in the pharmaceutical art. For
instance, a compound of the invention may be administered with a carrier. Non-limiting
examples of such a carrier include protein carriers and lipid carriers.

[0130] Liquid dosage forms for oral administration may include
pharmaceutically acceptable emulsions, solutions, suspensions, syrups, and elixirs
containing inert diluents commonly used in the art, such as water. Such compositions
may also comprise adjuvants, such as wetting agents, emulsifying and suspending
agents, and sweetening, flavoring, and perfuming agents.

[0131] The amount of the compound of the invention that may be combined
with the carrier materials to produce a single dosage of the composition will vary
depending upon the subject and the particular mode of administration. Those skilled in
the art will appreciate that dosages may also be determined with guidance from
Goodman & Goldman's The Pharmacological Basis of Therapeutics, Ninth Edition
(1996), Appendix Il, pp. 1707-1711 and from Goodman & Goldman's The
Pharmacological Basis of Therapeutics, Tenth Edition (2001), Appendix Il, pp. 475-493.

[0132] A compound of the invention may also be formulated as a prodrug. Such
a prodrug formulation may increase the bioavailability of a compound of the invention. In

one embodiment, the sugar portion of a compound of the invention may encompass a
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prodrug. In another embodiment Rs may comprise a prodrug. Non-limiting examples of a
compound of the invention formulated as a prodrug include the compounds below:
OH OH
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IV. METHODS OF THE INVENTION
[0133] Compounds of the invention may be used in methods of treating a

bacterial infection and methods of reducing resistance to a bactericidal compound in a

bacterium.

(a) methods of treating a bacterial infection
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[0134] One embodiment of the invention encompasses a method for treating
bacterial infections. Or, more specifically, the invention encompasses a method for
treating a urinary tract infection. As used herein, “treating” refers to preventing infection
in a subject not currently infected, and reducing or eliminating infection in a subject that
is currently infected. As such, the invention also encompasses a method for preventing
UTI. Generally, such a method comprises administering a pharmaceutical composition
comprising a compound of the invention to a subject. As used herein, “subject” includes
any mammal prone to urinary tract infections by E. coli. In one embodiment, a subject is
prone to recurring UTls. In some embodiments, a subject may not have clinical
symptoms of a UTI. In such embodiments, the subject may have a latent infection. In
other embodiments, a subject may have clinical symptoms of a UTI.

[0135] In some embodiments, a compound of the invention may be
administered to a subject in combination with a bactericidal compound as described in
Section Il above. When administered in a combination, a compound of the invention
may be administered before, simultaneously, or after administration of a bactericidal
compound. When administered before or after a bactericidal compound, the time
between administration of a compound of the invention and a bactericidal compound
may be about 1, 2, 3,4,5,6,7,8,9, 10, 11,12, 13, 14,15, 16, 17, 18, 19, 20, 21, 22,
23,24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45,
46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, or 60 min. In another embodiment,
the time between administration of a compound of the invention and a bactericidal
compound may be about 1, 2, 3, 4, 5,6,7,8, 9,10, 11, 12, 13, 14, 15, 16, 17, 18, 19,
20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42,
43,44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65,
66, 67, 68, 69, 70, 71, or 72 hours.

[0136] A compound or pharmaceutical composition of the invention may be
administered by several different means that will deliver a therapeutically effective dose.
Such compositions may be administered orally, parenterally, by inhalation spray,
rectally, intradermally, intracisternally, intraperitoneally, transdermally, bucally, as an
oral or nasal spray, topically (i.e. powders, ointments or drops), or via a urinary cathetar

in dosage unit formulations containing conventional nontoxic pharmaceutically
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acceptable carriers, adjuvants, and vehicles as desired. Topical administration may also
involve the use of transdermal administration such as transdermal patches or
iontophoresis devices. The term parenteral as used herein includes subcutaneous,
intravenous, intramuscular, or intrasternal injection, or infusion techniques. In an
exemplary embodiment, the pharmaceutical composition will be administered in an oral
dosage form. Formulation of drugs is discussed in, for example, Hoover, John E.,
Remington's Pharmaceutical Sciences, Mack Publishing Co., Easton, Pa. (1975), and
Liberman, H. A. and Lachman, L., Eds., Pharmaceutical Dosage Forms, Marcel Decker,
New York, N.Y. (1980).

[0137] The amount of a compound of the invention that constitutes an “effective
amount” can and will vary. The amount will depend upon a variety of factors, including
whether the administration is in single or multiple doses, and individual subject
parameters including age, physical condition, size, and weight. Those skilled in the art
will appreciate that dosages may also be determined with guidance from Goodman &
Goldman's The Pharmacological Basis of Therapeutics, Ninth Edition (1996), Appendix
I, pp. 1707-1711 and from Goodman & Goldman's The Pharmacological Basis of
Therapeutics, Tenth Edition (2001), Appendix Il, pp. 475-493.

[0138] In order to selectively control the release of an inhibitor to a particular
region of the gastrointestinal tract for release, the pharmaceutical compositions of the
invention may be manufactured into one or several dosage forms for the controlled,
sustained or timed release of one or more of the ingredients. In this context, typically
one or more of the ingredients forming the pharmaceutical composition is
microencapsulated or dry coated prior to being formulated into one of the above forms.
By varying the amount and type of coating and its thickness, the timing and location of
release of a given ingredient or several ingredients (in either the same dosage form,
such as a multi-layered capsule, or different dosage forms) may be varied.

[0139] In an exemplary embodiment, the coating may be an enteric coating.
The enteric coating generally will provide for controlled release of the ingredient, such
that drug release can be accomplished at some generally predictable location in the
lower intestinal tract below the point at which drug release would occur without the
enteric coating. In certain embodiments, multiple enteric coatings may be utilized.
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Multiple enteric coatings, in certain embodiments, may be selected to release the
ingredient or combination of ingredients at various regions in the lower gastrointestinal
tract and at various times.

[0140] As will be appreciated by a skilled artisan, the encapsulation or coating
method can and will vary depending upon the ingredients used to form the
pharmaceutical composition and coating, and the desired physical characteristics of the
microcapsules themselves. Additionally, more than one encapsulation method may be
employed so as to create a multi-layered microcapsule, or the same encapsulation
method may be employed sequentially so as to create a multi-layered microcapsule.
Suitable methods of microencapsulation may include spray drying, spinning disk
encapsulation (also known as rotational suspension separation encapsulation),
supercritical fluid encapsulation, air suspension microencapsulation, fluidized bed
encapsulation, spray cooling/chilling (including matrix encapsulation), extrusion
encapsulation, centrifugal extrusion, coacervation, alginate beads, liposome
encapsulation, inclusion encapsulation, colloidosome encapsulation, sol-gel
microencapsulation, and other methods of microencapsulation known in the art.
Detailed information concerning materials, equipment and processes for preparing
coated dosage forms may be found in Pharmaceutical Dosage Forms: Tablets, eds.
Lieberman et al. (New York: Marcel Dekker, Inc., 1989), and in Ansel et al.,
Pharmaceutical Dosage Forms and Drug Delivery Systems, 6th Ed. (Media, Pa.:
Williams & Wilkins, 1995).

[0141] A bacterium may be contacted with a compound of the invention in vivo,
in vitro, in situ, or ex vivo. In some embodiments, a bacterium may be directly contacted
with the compound of the invention. In other embodiments, an intracellular bacterium
may be contacted with a compound of the invention. Suitable cells comprising one or
more bacteria may be grown, sub-cultured, stored and manipulated using standard
techniques known to individuals skilled in the art. Cell culture and microbiological
techniques for growing, culturing, storing, and manipulating cells comprising one or

more bacteria are commonly known in the art.

(b) methods of reducing bactericidal resistance
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[0142] Another method of the invention comprises reducing the resistance of a
bacterium to a bactericidal compound. Such a method comprises contacting a
bacterium resistant to a bactericidal compound with a compound of the invention. For
instance, a subject infected with a bacterium resistant to a bactericidal compound may
be administered a compound of the invention, as described in Section IV(a) above. In
an exemplary embodiment, a method comprises contacting a bacterium resistant to an
antibiotic with a compound of the invention. In a further exemplary embodiment, a
method comprises contacting a bacterium resistant to TMP or SMZ with a compound of
the invention.

[0143] Methods of measuring resistance of a bacterium to an antibiotic are
known in the art. For more details, see the examples.

(c) methods of treating catheter-associated urinary tract infections

[0144] In a further embodiment, a method of the invention encompasses a
method for treating catheter-associated urinary tract infections. As used herein,
“treating” refers to preventing infection in a subject not currently infected, and reducing
or eliminating infection in a subject that is currently infected. Generally, such a method
comprises administering a pharmaceutical composition comprising a compound of the
invention to a subject. For this embodiment, “subject” refers to any mammal with an
indwelling urinary catheter. In one embodiment, a subject with a urinary catheter is
prone to recurring UTIs. In some embodiments, a subject with a urinary catheter may
not have clinical symptoms of a UTI. In such embodiments, the subject may have a
latent infection. In other embodiments, a subject with a urinary catheter may have
clinical symptoms of a UTI.

[0145] In some embodiments, a compound of the invention may be
administered to a subject in combination with a bactericidal compound as described in

Section Il and Section IV(a) above.

(d) methods of treating inflammatory bowel disease
[0146] In a further embodiment, a method of the invention encompasses a
method for treating inflammatory bowel disease. Inflammatory bowel disease (IBD)
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involves chronic inflammation of all or part of the digestive tract. IBD may include
ulcerative colitits, Crohn’s disease, collagenous colitis, lymphocytic colitis, ischaemic
colitis, diversion colitis, Behcet's disease and indeterminate colitis. As used herein,
“treating” refers to reducing symptoms associated with inflammatory bowel disease.
Alternatively, a method of the invention encompasses a method for reducing symptoms
associated with inflammatory bowel disease. Symptoms may include ulcers, reduced
appetite, rectal bleeding, rectal pain, a feeling of urgency or frequent, small bowel
movements, bloody diarrhea, abdominal cramps and pain, inability to move the bowels
in spite of the urge to do so (tenesmus), pain on the left side, unintended weight loss,
fatigue, significant weight loss, profuse diarrhea, dehydration, shock, fever, fatigue,
arthritis, eye inflammation, skin disorders, and inflammation of the liver or bile ducts.
[0147] Generally, such a method comprises administering a pharmaceutical
composition comprising a compound of the invention to a subject. For this embodiment,

“subject” refers to any mammal with inflammatory bowel disease.

V. COATINGS

[0148] An additional aspect of the present invention encompasses coatings
comprising a compound of the invention. Such a coating may be used on a medical
device to prevent bacterial adherence or infection of the host. Suitable means of coating
medical devices are known in the art. In one embodiment, a catheter may be coated
with a compound of the invention. In another embodiment, a urinary catheter may be
coated with a compound of the invention.

VI. NUTRITIONAL SUPPLEMENT
[0149] An alternative aspect of the present invention encompasses a nutritional

supplement that comprises a compound of the invention. Such a supplement may be

used to treat a bacterial infection as described in section IV above.

DEFINITIONS

[0150] The term "acyl," as used herein alone or as part of another group,
denotes the moiety formed by removal of the hydroxyl group from the group --COOH of
an organic carboxylic acid, e.g., RC(O)--, wherein R is R', R10--, R'R2 N--, or R1S--, R1
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is hydrocarbyl, heterosubstituted hydrocarbyl, or heterocyclo and R2 is hydrogen,
hydrocarbyl or substituted hydrocarbyl.

[0151] The term "acyloxy," as used herein alone or as part of another group,
denotes an acyl group as described above bonded through an oxygen linkage (-- O--),
e.g., RC(O)O-- wherein R is as defined in connection with the term "acyl."

[0152] Unless otherwise indicated, the alkyl groups described herein are
preferably lower alkyl containing from one to eight carbon atoms in the principal chain
and up to 20 carbon atoms. They may be straight or branched chain or cyclic, also
known as a cycloalkyl, and include methyl, ethyl, propyl, isopropyl, butyl, hexyl and the
like.

[0153] Unless otherwise indicated, the alkenyl groups described herein are
preferably lower alkenyl containing from two to eight carbon atoms in the principal chain
and up to 20 carbon atoms. They may be straight or branched chain or cyclic and
include ethenyl, propenyl, isopropenyl, butenyl, isobutenyl, hexenyl, and the like.

[0154] Unless otherwise indicated, the alkynyl groups described herein are
preferably lower alkynyl containing from two to eight carbon atoms in the principal chain
and up to 20 carbon atoms. They may be straight or branched chain and include
ethynyl, propynyl, butynyl, isobutynyl, hexynyl, and the like.

[0155] The terms "aryl" or "ar" as used herein alone or as part of another group
denote optionally substituted homocyclic aromatic groups, preferably monocyclic or
bicyclic groups containing from 6 to 12 carbons in the ring portion, such as phenyl,
biphenyl, naphthyl, substituted phenyl, substituted biphenyl or substituted naphthyl.
Phenyl and substituted phenyl are the more preferred aryl.

[0156] As used herein, the term “functional group” includes a group of atoms
within a molecule that is responsible for certain properties of the molecule and/or
reactions in which it takes part. Non-limiting examples of functional groups include,
alkyl, carboxyl, hydroxyl, amino, sulfonate, phosphate, phosphonate, thiol, alkyne,
azide, halogen, and the like.

[0157] The terms "halogen” or "halo" as used herein alone or as part of another

group refer to chlorine, bromine, fluorine, and iodine.
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[0158] The terms "heterocyclo” or "heterocyclic" as used herein alone or as part
of another group denote optionally substituted, fully saturated or unsaturated,
monocyclic or bicyclic, aromatic or nonaromatic groups having at least one heteroatom
in at least one ring, and preferably 5 or 6 atoms in each ring. The heterocyclo group
preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms, and/or 1 to 4 nitrogen atoms in
the ring, and may be bonded to the remainder of the molecule through a carbon or
heteroatom. Exemplary heterocyclo include heteroaromatics such as furyl, thienyl,
pyridyl, oxazolyl, pyrrolyl, indolyl, quinolinyl, or isoquinolinyl and the like. Exemplary
substituents include one or more of the following groups: hydrocarbyl, substituted
hydrocarbyl, keto, hydroxy, protected hydroxy, acyl, acyloxy, alkoxy, alkenoxy,
alkynoxy, aryloxy, halogen, amido, amino, nitro, cyano, thiol, ketals, acetals, esters and
ethers.

[0159] The term "heteroaromatic" as used herein alone or as part of another
group denote optionally substituted aromatic groups having at least one heteroatom in
at least one ring, and preferably 5 or 6 atoms in each ring. The heteroaromatic group
preferably has 1 or 2 oxygen atoms, 1 or 2 sulfur atoms, and/or 1 to 4 nitrogen atoms in
the ring, and may be bonded to the remainder of the molecule through a carbon or
heteroatom. Exemplary heteroaromatics include furyl, thienyl, pyridyl, oxazolyl, pyrrolyl,
indolyl, quinolinyl, or isoquinolinyl and the like. Exemplary substituents include one or
more of the following groups: hydrocarbyl, substituted hydrocarbyl, keto, hydroxy,
protected hydroxy, acyl, acyloxy, alkoxy, alkenoxy, alkynoxy, aryloxy, halogen, amido,
amino, nitro, cyano, thiol, ketals, acetals, esters and ethers.

[0160] The terms "hydrocarbon" and "hydrocarbyl" as used herein describe
organic compounds or radicals consisting exclusively of the elements carbon and
hydrogen. These moieties include alkyl, alkenyl, alkynyl, and aryl moieties. These
moieties also include alkyl, alkenyl, alkynyl, and aryl moieties substituted with other
aliphatic or cyclic hydrocarbon groups, such as alkaryl, alkenaryl and alkynaryl. Unless
otherwise indicated, these moieties preferably comprise 1 to 20 carbon atoms.

[0161] The "substituted hydrocarbyl" moieties described herein are hydrocarbyl
moieties which are substituted with at least one atom other than carbon, including
moieties in which a carbon chain atom is substituted (i.e. replaced) with a hetero atom
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such as nitrogen, oxygen, silicon, phosphorous, boron, sulfur, or a halogen atom. These
moieties may include halogen, carbocycle, aryl, heterocyclo, alkoxy, alkenoxy, alkynoxy,
aryloxy, hydroxy, protected hydroxy, keto, acyl, acyloxy, nitro, amino, amido, nitro,
cyano, thiol, ketals, acetals, esters and ethers.

EXAMPLES
[0162] The following examples are included to demonstrate preferred

embodiments of the invention. It should be appreciated by those of skill in the art that
the techniques disclosed in the examples that follow represent techniques discovered
by the inventors to function well in the practice of the invention. Those of skill in the art
should, however, in light of the present disclosure, appreciate that many changes can
be made in the specific embodiments that are disclosed and still obtain a like or similar
result without departing from the spirit and scope of the invention, therefore all matter
set forth or shown in the accompanying drawings is to be interpreted as illustrative and

not in a limiting sense.

Introduction to Examples: General synthesis, purification, and analytical
chemistry procedures.

[0163] Certain compounds may exist as mixtures of isomers in equilibrium as
described for isoquinolone isomer A in the scheme below which is in equilibrium with

the hydroxyquinoline isomer B:
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OH OH

OH OH
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[0164] Therefore, it is understood that compounds containing isoquinolones
may exist in the hydroxyisoquinoline form and the synthesis of analogs thereof may lead
to the production of either one isomer A1 or B1 exclusively or a mixture. It is not always
possible to confirm the identity of each individual isomer (e.g. A1 or B1).Thus, all
possible isomers are claimed as the final product in examples which contain the
isoquinolone ring.

[0165] Starting materials, reagents, and solvents were purchased from
commercial vendors unless otherwise noted. In general anhydrous solvents are used for
carrying out all reactions. '"H NMR spectra were measured on a Varian 400 MHz NMR
instrument equipped with an auto sampler. The chemical shifts were reported as & ppm
relative to TMS using residual solvent peak as the reference unless otherwise noted.
The following abbreviations were used to express the peak multiplicities: s = singlet; d =
doublet; t = triplet; q = quartet; m = multiplet; br = broad. High-performance liquid
chromatography (HPLC) was carried out on GILSON GX-281 using Waters C18 5uM,
4.6*50mm and Waters Prep C18 5uM, 19*150mm reverse phase columns, eluted with a
gradient system of 5:95 to 95:5 acetonitrile:water with a buffer consisting of 0.05-0.1%
TFA. Mass spectroscopy (MS) was performed on HPLC/MSD using a gradient system
of 5:95 to 95:5 acetonitrile:water with a buffer consisting of 0.05-0.1% TFA on a C18 or
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C8 reversed phased column and electrospray ionization (ESI) for detection. All
reactions were monitored by thin layer chromatography (TLC) carried out on Merck
silica gel plates (0.25 mm thick, 60F254), visualized by using UV (254 nm) or dyes such
as KMnQg, p-Anisaldehyde and CAM (Hannesian’s Stain). Silica gel chromatography
was carried out on a Teledyne ISCO CombiFlash purification system using pre-packed
silica gel columns (12 g~330 g sizes). All compounds used for biological assays are
greater than 95% purity based on NMR and HPLC by absorbance at 220 nm and 254

nm wavelengths.
o)

OAc o/ OH
Oéc (HO),B OH
A%O HﬂO e}
O 1. Pd(Ph3)4, 052003 (6] O/
Br dioxane/water
2. NaOMe, MeOH

(Scheme I)

Example 1. methyl 3-[3-methyl-4-[(2R,3R.48.,5S5.6S)-3.4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyllbenzoate (Han et. al., J. Med.
Chem. 2012, 55, 3945-3959).

[0166] To a round-bottomed flask equipped with a reflux condenser and N line
was added [(2R,3R,4S,5R,6S3)-4,5-diacetoxy-6-(acetoxymethyl)-2-(4-bromo-2-methyl-
phenoxy)tetrahydropyran-3-yl] acetate (0.52 g, 1.0 mmol), (3-

methoxycarbonylphenyl)boronic acid (0.22 g, 1.2 mmol), Cs,CO; (0.98 g, 3 mmol) and
Pd(Phs)s (0.12 g, 0.1 mmol) followed by 5:1 mixture of 1,4-dioxane/water (30 mL). The
reaction flask was placed under high vacuum and then repressurized with N> repeated 3
times. The reaction was heated to 80 °C under a N, atmosphere for 1 h. The solvent
was removed in vacuo and the residue was dissolved in CHCI3 and filtered. The filtrate
was purified by silica gel chromatography (ISCO MPLC, MeOH/CHCl,, 0-10%
gradient). Pure fractions as determined by TLC and LCMS were combined and then
concentrated in vacuo. The residue was dissolved in MeOH (10 mL) and then charged
with 0.002 M NaOMe/MeOH (5 mL). After the reaction was complete determined by
LCMS, DOWEX 50WX4-100 ion exchange resin was added. After 15 minutes, the resin
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was filtered, washed with MeOH and then the filtrate was concentrated in vacuo. The
residue was purified by silica gel chromatography (0-25% MeOH/CHCI,) to yield the

titte compound (0.222 g, 55%) as a white solid. LCMS (ESI, M + Na* = 427.3),
OH

Hg'o/écg Q , NaoH Hﬂg?% o
OO MeOH OOH

(Scheme Il)

Example 2. 3-[3-methyl-4-[(2R,3R,4S,5S,6S)-3.4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-yllJoxy-phenyllbenzoic acid.

[0167] To a solution of methyl 3-[3-methyl-4-[(2R,3R,4S,5S,6S)-3,4,5-
trinydroxy-6-(hydroxymethyl)tetrahydropyran-2-yljoxy-phenyl]benzoate (0.222 g, 0.55
mmol) in MeOH (70 mL) was added 0.2 M NaOH (30 mL). The reaction was stirred
overnight at RT. DOWEX 50WX4-100 ion exchange resin was added. After 15 minutes,
the resin was filtered, washed with MeOH and then the filtrate was concentrated in
vacuo to yield the title compound (0.2025 g, 94%) as a white solid. LCMS (ESI, M + Na*
=413.3); '"H NMR & ppm (d3-MeOD; 2.31 (s, 3 H) 3.61 (ddd, J=9.78, 5.09, 2.74 Hz, 1
H) 3.69 - 3.84 (m, 3 H) 3.97 (dd, J=9.39, 3.52 Hz, 1 H) 4.08 (dd, J=3.33, 1.76 Hz, 1 H)
5.56 (d, J=1.96 Hz, 1 H) 7.31 (d, J=8.22 Hz, 1 H) 7.39 - 7.48 (m, 2 H) 7.51 (t, J=7.83 Hz,
1H)7.76 -7.84 (m, 1 H) 7.95 (dt, J=7.83, 1.37 Hz, 1 H) 8.21 (t, J=1.76 Hz, 1 H)).

o 7 OH
\
OH
0 = OH
H o] N
Plo o} H,N HRS o 4 \
o) _— =
O OH DMF, HATU o N
D DIPEA O H
(Scheme lIl)

Example 3. 3-[3-methyl-4-[(2R,3R,4S,5S,6S)-3.4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyl]-N-(4-pyridyl)benzamide.
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[0168] To a stirred solution of 3-[3-methyl-4-[(2R,3R,4S,5S,6S)-3,4,5-trihydroxy-
6-(hydroxymethyl)tetrahydropyran-2-ylJoxy-phenyl]benzoic acid (0.039 g, 0.1 mmol) and
HATU (0.046 g, 0.12 mmol) in DMF (5 mL) under a N2 atmosphere and cooled to 0 °C
was added 4-aminopyridine (0.011 g, 0.12 mmol), and DIPEA (0.054 mL, 0.3 mmol).
The reaction was allowed to warm to RT and then stirred overnight. The solvent was
removed in vacuo and the residue purified by reversed phase HPLC (5-85%
acetonitrile/water/0.05% TFA). Pure fractions were combined and lyophilized to give the
title compound as a white powder (0.047 g, 100%). LCMS (ESI, M + H* = 467.3); 'H
NMR & ppm (d3-MeOD; 2.34 (s, 3 H) 3.60 (ddd, J=9.78, 5.28, 2.54 Hz, 1 H) 3.68 - 3.85
(m, 3 H) 3.98 (dd, J=9.59, 3.33 Hz, 1 H) 4.09 (dd, J=3.33, 1.76 Hz, 1 H) 5.58 (d, J=1.57
Hz, 1 H)7.34 (d, J=8.61 Hz, 1 H)7.44 -7.58 (m, 2 H) 7.63 (t, J=7.63 Hz, 1 H) 7.84 -
8.00(m,2H)8.19-8.27 (m, 1 H)8.37-845(m, 2H) 8.62 - 8.72 (m, 2 H)).

Example 4. 3-[3-methyl-4-[(2R,3R,4S.,5S,6S)-3.4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyl]-N-(3-pyridyl)benzamide.

[0169] Synthesized in a similar manner to Example 3 using 3-aminopyridine to
give (0.043 g, 94%). LCMS (ESI, M + H* = 467.3); '"H NMR & ppm (ds-MeOD; 2.33 (s, 3
H) 3.61 (m, 1 H) 3.76 (m, 3 H) 3.97 (d, J=9.39 Hz, 1 H) 4.08 (m, 1 H) 5.57 (d, 1 H) 7.33
(d,J=6.26 Hz, 1H) 7.43-7.56 (m,2H)7.61 (m,1 H) 7.85(m, 1 H) 7.94 (m, 2 H) 8.22
(m, 1 H)8.55(m, 1H)8.66 (d, J=6.26 Hz, 1 H) 9.47 (m, 1 H)).

R oH
OAc B o
O OB
Qac Q :
0 Po
AQT N—N
0
O 1. Pd(Ph3)4, 032003
Br dioxane/water O (o)
2. NaOMe, MeOH -
N—N

(Scheme V)

Example 5. (28,3S,4S,5R,6R)-2-(hydroxymethyl)-6-[2-methyl-4-[4-(5-methyl-1,3.4-
oxadiazol-2-yl)phenyllphenoxyltetrahydropyran-3,4,5-triol.

[0170] Synthesized in a similar manner to Example 1 using 2-methyl-5-[4-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyl]-1,3,4-oxadiazole (purchased from
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Boron Molecular). LCMS (ESI, M + H* = 429.3); '"HNMR & ppm (ds-MeOD; 2.28 (s, 3
H) 2.63 (s, 3H) 3.53-3.65(m, 1 H) 3.70 - 3.88 (m, 3 H) 3.98 (dd, J=9.59, 3.33 Hz, 1 H)
4.09 (dd, J=3.13, 1.96 Hz, 1 H) 5.57 (d, J=1.17 Hz, 1 H) 7.24 (d, J=8.22 Hz, 1 H) 7.38 -
7.45(m,2H)7.48 (s,1H)7.69 (m, J=8.61 Hz, 1.5 H) 8.02 (m, J=8.22 Hz, 1.5 H)).

Example 6. (28,3S.4S,5R,6R)-2-(hydroxymethyl)-6-[2-methyl-4-[3-(5-methyl-1,3.4-
oxadiazol-2-yl)phenyllphenoxyltetrahydropyran-3,4,5-triol.

[0171] Synthesized in a similar manner to Example 1 using [3-(5-methyl-1,3,4-
oxadiazol-2-yl)phenyl]boronic acid (purchased from Apollo Scientific). LCMS (ESI, M +
H* = 429.3); "H NMR & ppm (d3-MeOD:; 2.08 (s, 1.5 H) 2.32 (s, 1.5 H) 2.33 (s, 1.5 H)
2.65(s,1.5H)3.55-3.65(m, 1 H)3.69-3.83 (m, 3 H)3.98 (dt, J=9.49, 2.69 Hz, 1 H)
4.06-4.12(m,1H)554-560(m,1H)7.27-7.38(m,1H) 7.44-7.65(m,3H)7.75 -
7.98 (m, 2 H) 8.07 - 8.25 (m, 1 H)).

Example 7. 7-[3-methyl-4-[(2R,3R.,4S.,5S,6S)-3.4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyl]-2H-isoquinolin-1-one.

[0172] Synthesized in a similar manner to Example 1 using [4,5-diacetoxy-6-
(acetoxymethyl)-2-[2-methyl-4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-
yl)phenoxyltetrahydropyran-3-yl] acetate (Han et. al., J. Med. Chem. 2012, 55,
3945-3959) and 7-bromo-2H-isoquinolin-1-one (purchased from AstaTech). LCMS
(ESI, M + H* = 414.3); '"H NMR & ppm (d3-MeOD; 2.32 (s, 3 H) 3.57 - 3.67 (m, 1 H)
3.70-3.85(M,3H)3.94-402(m,1H)4.05-4.13 (m, 1 H)5.57 (d, J=1.57 Hz, 1 H)
6.70 (d, J=7.00 Hz, 1 H) 7.17 (d, J=7.04 Hz, 1 H) 7.33 (d, J=8.22 Hz, 1 H) 7.54 (s, 2 H)
7.70 (d, J=8.61 Hz, 1 H) 7.89 - 8.04 (m, 1 H) 8.49 (d, J=1.96 Hz, 1 H)).

OAc

OH
OAc (0]
6) ~ 0

AR o T wgell \
o} o o) o)

o NH —_— /\\(

O 1. DMF, NaH 0 N
O J 2. NaOMe, MeOH O R

(Scheme V)
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Example 8. methyl 2-[7-[3-methyl-4-[(2R,3R.4S,5S.,6S)-3.4,5-trihydroxy-6
(hydroxymethyl) tetrahydropyran-2-ylloxy-phenyl]-1-ox0-2-isoquinolyl]acetate.

[0173] To a solution of [4,5-diacetoxy-6-(acetoxymethyl)-2-[2-methyl-4-(1-0xo0-
2H-isoquinolin-7-yl)phenoxy]tetrahydropyran-3-yl] acetate (0.116 g, 0.2 mmol) in DMF
(5 mL) cooled to 0 °C under a N2 atmosphere was slowly added NaH (0.024 g, 0.6
mmol, 60% dispersion in mineral oil). After 10 min, methyl 2-bromoacetate (0.018 mL,
0.19 mmol) was added and the reaction was stirred for 1 h at 0 °C under a Ny
atmosphere. The solvent was removed under high vacuum and the residue was
dissolved in MeOH (5 mL) followed by the addition of 0.02 M NaOMe/MeOH (3 mL) and
the reaction was stirred overnight at RT. DOWEX 50WX4-100 ion exchange resin was
added. After 15 minutes, the resin was filtered, washed with MeOH and then the filtrate
was concentrated in vacuo. The residue was purified by slica gel chromatography (0-
20% MeOH/CH.CI.) to give the title product (0.0558 g, 57%) as a white solid. LCMS
(ESI, M + H" = 486.3); "H NMR 3 ppm (d3-MeOD; 2.32 (s, 3 H) 3.61 (ddd, J=9.68, 4.99,
2.54 Hz, 1 H) 3.68 - 3.85 (m, 3 H) 3.78 (s, 3H) 3.98 (dd, J=9.59, 3.33 Hz, 1 H) 4.04 -
414 (m,1H)4.82(s,2H)5.53-562(m,1H)6.72 (d, J=7.04 Hz, 1 H) 7.32 (dd,
J=7.83,3.91Hz,2H)7.44 -7.58 (m, 2 H) 7.70 (d, J=8.22 Hz, 1 H) 7.97 (dd, J=8.22,
1.96 Hz, 1 H) 8.43 - 8.49 (m, 1 H)).

OH OH
18 \ %
HEo 0 O NaoH "o 0 OH
o) O N/\\g MeOH O/\\(
()~ (O °
(Scheme VI)

Example 9. 2-[7-[3-methyl-4-[(2R,3R.4S,5S8,6S5)-3.4.5-trihydroxy-6-
(hydroxymethylitetrahydropyran-2-ylloxy-phenyl]-1-oxo-2-isoquinolyllacetic acid.

[0174] Following a similar procedure to Example 2 using methyl 2-[7-[3-methyl-
4-[(2R,3R,45,5S,6S)-3,4,5-trihydroxy-6 (hydroxymethyl) tetrahydropyran-2-ylloxy-
phenyl]-1-oxo-2-isoquinolyl]acetate (0.050 g, 0.1 mmol) the title product was obtained
as a white solid (0.045 g, 96%). LCMS (ESI, M + H" = 472.3); "H NMR 3 ppm (ds-
MeOD; 2.32 (s, 3 H) 3.61 (ddd, J=9.59, 5.28, 2.35 Hz, 1 H) 3.67 - 3.86 (m, 3 H) 3.98
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(dd, J=9.59, 3.33 Hz, 1 H) 4.08 (dd, J=3.33, 1.76 Hz, 1 H) 4.79 (s, 2 H) 5.50 - 5.62 (m, 1
H) 6.72 (d, J=7.43 Hz, 1 H) 7.32 (dd, J=8.02, 2.93 Hz, 2 H) 7.44 - 7.59 (m, 2 H) 7.70 (d,
J=8.22 Hz, 1 H) 7.97 (dd, J=8.22, 1.96 Hz, 1 H) 8.44 - 8.55 (m, 1 H)).

OH

R0 1 o) /\\<OH C Hﬁé@, | 1H
o o Bm,FE AHATU

(Scheme VII)

Example 10. 2-[7-[3-methyl-4-[(2R,3R.4S.,5S.68)-3.4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylJoxy-phenyl]-1-0x0-2-isoquinolyl]-N-(3-

pyridyllacetamide.

[0175] Following a similar procedure to Example 3 using 2-[7-[3-methyl-4-
[(2R,3R,4S,5S,6S)-3,4,5-trinydroxy-6-(hydroxymethyl)tetrahydropyran-2-ylJoxy-phenyl]-
1-0x0-2-isoquinolyl]lacetic acid (0.024 g, 0.05 mmol) and 3-aminopyridine the title
compound was obtained (22 mg, 81%) as a white solid. LCMS (ESI, M + H" = 548 4);
'"HNMR & ppm (ds-MeOD; 2.32 (s, 3 H) 3.55 - 3.66 (m, 1 H) 3.66 - 3.85 (m, 3 H) 3.97
(dd, J=9.59, 3.33 Hz, 1 H) 4.08 (dd, J=3.13, 1.96 Hz, 1 H) 4.96 (s, 2 H) 5.46 - 5.63 (m, 1
H) 6.77 (d, J=7.04 Hz, 1 H) 7.27 - 7.44 (m, 2H) 7.46 - 7.58 (m, 2 H) 7.73 (d, J=8.22 Hz,
1 H) 7.88 (dd, J=8.61, 5.48 Hz, 1 H) 8.00 (dd, J=8.22, 1.96 Hz, 1 H) 8.42 (dd, J=8.61,
1.17 Hz, 1 H)8.49 (s, 2 H) 9.18 - 9.29 (m, 1 H)).

Example 11. 2-[7-[3-methyl-4-[(2R,3R.4S.5S.6S)-3.4.5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylJoxy-phenyl]-1-0x0-2-isoquinolyl]-N-(4-

pyridyllacetamide.

[0176] Following a similar procedure to Example 10 using 4-aminopyridine the
titte compound was obtained (13.3 mg, 52%). LCMS (ESI, M + H* = 548.4); '"H NMR &
ppm (d3-MeOD; 2.32 (s, 3 H) 3.60 (ddd, J=9.78, 5.09, 2.74 Hz, 1 H) 3.67 - 3.84 (m, 3 H)
3.97 (dd, J=9.59, 3.33 Hz, 1 H) 4.08 (dd, J=3.33, 1.76 Hz, 1 H) 5.00 (s, 2 H) 5.57 (d,
J=1.57Hz, 1 H)6.78 (d, J=7.43 Hz, 1 H) 7.38 (d, J=7.43 Hz, 2 H) 7.33 (d, J=8.61 Hz, 1
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H) 7.49 - 7.58 (m, 2 H) 7.75 (d, J=8.22 Hz, 1 H) 8.01 (dd, J=8.41, 2.15 Hz, 1 H) 8.18 (m,
J=7.04 Hz, 2 H) 8.49 (d, J=1.96 Hz, 1 H) 8.64 (m, J=7.43 Hz, 2 H)).

Example 12. 2-[2-(4-methylpiperazin-1-yl)-2-oxo-ethyl]-7-[3-methyl-4-
[(2R,3R.4S,5S,6S5)-3.4.5-trihydroxy-6-(hydroxymethyl)tetrahydropyran-2-ylJoxy-

phenyllisoquinolin-1-one.

[0177] Following a similar procedure to Example 10 using 1-methylpiperazine
the title compound was obtained (25.9 mg, 88%). LCMS (ESI, M + H" = 554 4); "H NMR
b ppm (d3-MeOD; 2.33 (s, 3 H) 2.99 (s, 3 H) 3.26 (dt, J=3.23,1.71 Hz, 1 H) 3.34 - 3.42
(m, 1 H) 3.49 (dd, J=3.52, 1.57 Hz, 1 H) 3.61 (ddd, J=9.78, 5.28, 2.54 Hz, 3 H) 3.70 -
3.86 (m, 4 H) 3.97 (dd, J=9.59, 3.33 Hz, 2 H) 4.08 (dd, J=3.52, 1.96 Hz, 2 H) 4.81 (s, 1
H) 5.57 (d, J=1.96 Hz, 1 H) 6.75 (d, J=7.43 Hz, 1 H) 7.20-7.40 (m,3H) 7.45-7.59 (m,
2H)7.72 (d, J=8.22 Hz, 1 H) 7.99 (dd, J=8.22, 1.96 Hz, 1 H) 8.49 (d, J=1.96 Hz, 1 H)).

Example 13. N-(2-aminoethyl)-2-[7-[3-methyl-4-[(2R,3R.,4S,5S.,6S)-3.4,5-trihydroxy-
6-(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyl]-1-oxo-2-

isoquinolyllacetamide.

[0178] Following a similar procedure to Example 10 using 1,2-diaminoethane
the title compound was obtained (11.2 mg, 55%). LCMS (ESI, M + H" = 514.4); "H NMR
0 ppm (d3-MeOD; 2.33 (s, 3 H) 3.11 (t, J=5.67 Hz, 2 H) 3.54 (t, J=5.67 Hz, 2 H) 3.56 -
3.67 (m, 1 H) 3.68 - 3.84 (m, 3 H) 3.97 (dd, J=9.59, 3.33 Hz, 1 H) 4.08 (dd, J=3.33, 1.76
Hz,1H)4.73(s,2H)5.48-5.64 (m,1H)6.78 (d, J=7.43 Hz, 1 H) 7.34 (d, J=7.83 Hz, 2
H)7.46 -7.59 (m, 2 H) 7.74 (d, J=8.22 Hz, 1 H) 8.00 (dd, J=8.22, 1.96 Hz, 1 H) 8.50 (s,
1 H)).

OAc
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OAc |
e} OH
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1. DMF, NaH
O ) 2. NaOMe, MeOH O P
(Scheme VIII)

Example 14. 2-(2-dimethylaminoethyl)-7-[3-methyl-4-[(2R,3R.4S.5S5.,6S)-3.4.5-
trihydroxy-6-(hydroxymethylltetrahydropyran-2-ylJoxy-phenyllisoquinolin-1-one.
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[0179] Following a similar procedure to Example 8 using [4,5-diacetoxy-6-
(acetoxymethyl)-2-[2-methyl-4-(1-o0x0-2H-isoquinolin-7-yl)phenoxy]tetrahydropyran-3-yl]
acetate (0.1 mmol) and 2-bromo-N,N-dimethyl-ethanamine (0.1 mmol), the title
compound was obtained (0.0426 g, 88%). LCMS (ESI, M + H* = 485.4); '"H NMR & ppm
(d3-MeOD; 2.33 (s, 3 H) 3.05 (s, 6 H) 3.52 - 3.67 (m, 3 H) 3.68 - 3.84 (m, 3 H) 3.97 (dd,
J=9.39, 3.52 Hz, 1 H) 4.08 (dd, J=3.33, 1.76 Hz, 1 H) 4.46 (t, J=5.87 Hz, 2 H) 5.47 -
5.64 (m,1 H)6.80 (d, J=7.43 Hz, 1 H) 7.38 (d, J=7.43 Hz, 1 H) 7.34 (d, J=8.61 Hz, 1 H)
747 -7.59 (m,2H)7.73 (d, J=8.61 Hz, 1 H) 8.01 (dd, J=8.41, 1.76 Hz, 1 H) 8.49 - 8.60
(m, 1 H)).

Example 15. 7-[3-methyl-4-[(2R,3R.4S,58,6S)-3.4.5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylJoxy-phenyl]-2-(4-pyridylmethyl)isoguinolin-

1-one.

[0180] Following a similar procedure to Example 14 using 4-
(bromomethyl)pyridine, the title compound was obtained (0.046 g, 92%). LCMS (ESI, M
+ H* = 505.4); "H NMR & ppm (d3-MeOD; 2.32 (s, 3 H) 3.53 - 3.66 (m, 1 H) 3.67 - 3.83
(m, 3 H) 3.96 (dd, J=9.59, 3.33 Hz, 1 H) 4.07 (dd, J=3.13, 1.96 Hz, 1 H) 5.52 (s, 2 H)
5.56 (s, 1 H)6.84 (d, J=7.43 Hz, 1 H) 7.33 (d, J=8.61 Hz, 1 H) 7.44 - 7.57 (m, 3 H) 7.70

-7.86 (m, 3 H) 8.02 (dd, J=8.22, 1.96 Hz, 1 H) 8.49 (s, 1 H) 8.73 (d, J=6.65 Hz, 2 H)).

Example 16. 7-[3-methyl-4-[(2R,3R.4S,58,6S)-3.4.5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylJoxy-phenyl]-2-(3-pyridylmethyl)isoguinolin-

1-one.

[0181] Following a similar procedure to Example 14 using 3-
(bromomethyl)pyridine, the title compound was obtained (0.046 g, 92%). LCMS (ESI, M
+ H* = 505.4); "H NMR & ppm (ds-MeOD; 2.32 (s, 3 H) 3.51 - 3.66 (m, 1 H) 3.66 - 3.85
(m, 3 H) 3.97 (dd, J=9.59, 3.33 Hz, 1 H) 4.08 (dd, J=3.13, 1.57 Hz, 1 H) 5.42 (s, 2 H)
5.56 (s, 1 H)6.80 (d, J=7.43 Hz, 1 H) 7.33 (d, J=8.22 Hz, 1 H) 7.43 - 7.61 (m, 3 H) 7.72
(d, J=8.22 Hz, 1 H) 7.89 (dd, J=8.02, 5.67 Hz, 1 H) 7.99 (dd, J=8.41, 1.76 Hz, 1 H) 8.42

(d, J=8.22 Hz,1 H) 8.46 - 8.54 (m, 1 H) 8.71 (d, J=5.48 Hz, 1 H) 8.86 (s, 1 H)).
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(Scheme IX)

Example 17-SM. 5-bromo-N-methyl-3-ureido-thiophene-2-carboxamide.
[0182] Methyl 5-bromo-3-ureido-thiophene-2-carboxylate (Han et. al., J. Med.
Chem. 2012, 55, 3945-3959) (0.5 g) was stirred with 40 mL of 33% methylamine in

EtOH overnight at RT. The solvent was removed in vacuo and the residue was triturated

in CHCl,. The precipitate was filtered and dried to yield the title product as a white solid
(0.26 g). LCMS (ESI, M + Na* = 300.1).

Example 17. N-methyl-5-[3-methyl-4-[(2R,3R.4S,5S,68)-3.4.5-trihydroxy-6-
(hydroxymethyl) tetrahydropyran-2-ylloxy-phenyl]-3-ureido-thiophene-2-

carboxamide.

[0183] Synthesized in a similar manner to Example 7 using 5-bromo-N-methyl-
3-ureido-thiophene-2-carboxamide to give the title compound as a white powder (19
mg). LCMS (ESI, M + H* = 468.3); "H NMR & ppm (d3-MeOD; 2.27 (s, 3H) 2.87 (s, 3
H) 3.52 - 3.61 (m, 1 H) 3.76 (d, J=1.17 Hz, 3 H) 3.91 - 3.99 (m, 1 H) 4.03 - 4.09 (m, 1 H)
5.56 (d, J=1.17 Hz, 1 H) 7.27 (m, 1 H) 7.47 (m, 2 H) 8.06 (s, 1 H)).
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Introduction for Examples 18-19.

[0184] Under a N, atmosphere, to a solution of [(2R,3R,4S,5R,6S)-3,4,5-
tribenzyloxy-6-(benzyloxymethyl)tetrahydropyran-2-yl] acetate (1.164 g, 2 mmol) in
acetonitrile (20 mL) was added BF3.0OEt, (0.05 mL, 0.4 mmol) at 0 °C. The mixture was
stirred at RT until completion confirmed by TLC. The solvent was removed in vacuo and
the resulting residue was partitioned between dichloromethane and water. The organic
layer was collected, dried with Na>SO4 and concentrated. The residue was purified by
silica gel chromatography using a EtOAc/Hexane gradient to give (2R,3S,4R,5R,6S)-
3,4,5-tribenzyloxy-6-(benzyloxymethyl)tetrahydropyran-2-carbonitrile (0.560 g) in 51%
yield. MS (ESI): found [M + Na+], 572.2.

[0185] At-78 °C, DIBAL/Hexanes (1.0 M, 0.52 mL) was added dropwise into
the solution of (2R,3S,4R,5R,6S)-3,4,5-tribenzyloxy-6-
(benzyloxymethyl)tetrahydropyran-2-carbonitrile (0.258 g, 0.47 mmol) in CH2Cl2 (5 mL).
Then the mixture was warmed slowly to -40 °C over 1 h. 0.5 N HCI aqueous was used
to quench the reaction and EtOAc was used for extraction. The organic layer was
collected, dried with NaxSO4 and concentrated to give (2S,3R,4S,5R,6S)-3,4,5-
tribenzyloxy-6-(benzyloxymethyl)tetrahydropyran-2-carbaldehyde (0.235 g) as crude
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product for the next step without further purification. Into another flask containing 5-
bromo-2-iodotoluene (0.42 mL, 3.0 mmol) in ether (5 mL) was added BuLi/Hexanes (2.5
M, 1.0 mL) at -78 °C. One hour later, (2S,3R,4S,5R,6S)-3,4,5-tribenzyloxy-6-
(benzyloxymethyl)tetrahydropyran-2-carbaldehyde (0.235 g) was added. The mixture
was warmed slowly to -20 °C over 1 h 40 min. 0.5 N HCI aqueous was used to quench
the reaction and EtOAc was use for extraction. The organic layer was collected, dried
with Na,SO4 and concentrated. The resulting residue was purified by silica gel
chromatography with a EtOAct/Hexane gradient as eluent to give (4-bromo-2-methyl-
phenyl)-[(2R,3R,4S,5R,6S)-3,4,5-tribenzyloxy-6-(benzyloxymethyl) tetrahydropyran-2-
yllmethanol (A), (0.130 g) in 38% yield. MS (ESI): found [M + Na+], 745.4.

[0186] Under nitrogen atmosphere, the mixture of A (0.130 g, 0.18 mmol), N-
methyl-3-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-benzamide (0.071g, 0.27 mmol),
cesium carbonate (0.176 g, 0.54 mmol) and tetrakis(triphenylphosphine)palladium
(0.021 g, 0.018 mmol) in dioxane/water (5 mL/1 mL) was heated at 80 °C with stirring
for 1 h. The solvent was removed and the resulting residue was purified by silica gel
chromatography to give 3-[4-[(R)-hydroxy-[(2R,3R,4S,5R,6S)-3,4,5-tribenzyloxy-6-
(benzyloxymethyl) tetrahydropyran-2-ylJmethyl]-3-methyl-phenyl]-N-methyl-benzamide
(B), (0.046 g) and 3-[4-[(S)-hydroxy-[(2R,3R,4S,5R,6S)-3,4,5-tribenzyloxy-6-
(benzyloxymethyl )tetrahydropyran-2-ylimethyl]-3-methyl-phenyl]-N-methyl-benzamide
(C), (0.055 g). MS (ESI): found [M + Na+], 800.6.

A mixture of intermediate B (0.046 g, 0.059 mmol) and Pd/C (10 wt%) (0.050 g, 0.024
mmol) in MeOH (5 mL) was stirred under H2 atmosphere overnight. Pd/C was filtered
off and the filtrate was concentrated in vacuo. The resulting residue was purified by
purified by HPLC (C18, 15*150 mm column; eluent: acetonitrile/water (0.05% TFA) to
give Example 18A (0.020 g) in 81% vyield. Example 19 was also isolated as a product
(0.0030 g). Following the same procedure for Intermediate B, Intermediate C was
converted to Example 18B and 19 in the same fashion.

Example 18A*. 3-[4-[(R)-hydroxy-[(2R.3R.48.5S.6S)-3.4.5-trihydroxy-6-
(hydroxymethyl) tetrahydropyran-2-yllmethyl]-3-methyl-phenyl]-N-methyl-

benzamide.
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[0187] LCMS (ESI, M + Na* = 440.3); "H NMR & ppm (d5-MeOD; 2.51 (s, 3 H)
2.95 (s, 3 H) 3.57 - 3.78 (m, 4 H) 4.00 - 4.07 (m, 1 H) 4.10 (dd, J=6.85, 2.54 Hz, 1 H)
4.25 (t, J=2.93 Hz, 1 H) 5.24 (d, J=6.65 Hz, 1 H) 7.45 - 7.57 (m, 3 H) 7.62 (d, J=8.22 Hz,
1 H)7.71 -7.83 (m, 2 H) 8.07 (t, J=1.56 Hz, 1 H)).

Example 18B*. 3-[4(S)-hydroxy-[(2R.3R.4S,5S.6S)-3.4.5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylimethyl]-3-methyl-phenyl]-N-methyl-

benzamide.

[0188] LCMS (ESI, M + Na* = 440.3); '"H NMR 3 ppm (ds-MeOD; 2.51 (s, 3 H)
2.95 (s, 3 H) 3.56 (dd, J=1.00 Hz, 1 H) 3.67 (m, 1 H) 3.70 - 3.82 (m, 3 H) 3.91 (m, 1 H)
4.10 (dd, J=9.00, 1.96 Hz, 1 H) 5.28 (d, J=8.61 Hz, 1 H) 7.34 - 7.63 (m, 4 H) 7.69 - 7.90
(m, 2 H) 8.07 (s, 1 H)).

[0189] *Note: the assignment of the R stereochemistry for 18A and S
stereochemistry for 18B is only arbitrary and tentatively assigned by but not confirmed.

Example 19. N-methyl-3-[3-methyl-4-[[(2R,3R,4R.5S,68)-3.4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-yllmethyllphenyllbenzamide.

[0190] LCMS (ESI, M + H* = 402.3); '"H NMR & ppm (ds-MeOD; 2.44 (s, 3 H)
2.95(s,3H)3.04 (d,J=7.43 Hz,2H)3.69 (m,3H)3.83(m,2H)3.86-3.92(m, 1H)
4.04-421(m,1H)7.31(d,J=7.83Hz,1H)7.42-7.47 (m, 1 H)7.50 (m, 2 H) 7.75 (m,
2 H) 8.05 (s, 1 H)).

Example 20. [(2S.3R.4S.5R,6R)-3.4,5-triacetoxy-6-[2-methyl-4-[3-
(methylcarbamoyl)phenyllphenoxy]tetrahydropyran-2-ylimethyl acetate.

[0191] N-methyl-3-[3-methyl-4-[(2R,3R,4S,5S,6S)-3,4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyllbenzamide (Han et. al., J. Med. Chem.
2012, 55, 3945-3959), (0.072 g, 0.178 mmol) was dissolved in anhydrous pyridine (1
mL) and acetic anhydride (1 mL). The solvent was removed in vacuo and the residue
purified by reversed phase HPLC (5-95% acetonitrile/water/0.05% TFA). Pure fractions
were combined and lyophilized to give the title compound as a white powder (0.063 g).
LCMS (ESI, M + Na* = 594.3); '"H NMR & ppm (ds-DMSO; 1.94 (s, 3 H) 2.00 (s, 3 H)
2.05(s,3H)2.16(s,3H)2.32(s,3H)2.81(d,J=4.30Hz,3H)3.93-4.11 (m, 2 H)
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4.19 (dd, J=12.13, 5.09 Hz, 1 H) 5.22 (t, J=9.98 Hz, 1 H) 5.33 - 5.45 (m, 2 H) 5.80 (s, 1
H) 7.23 (d, J=8.61 Hz, 1 H) 7.46 - 7.65 (m, 3 H) 7.77 (d, J=7.83 Hz, 2 H) 8.07 (s, 1 H)
8.54 (d, J=4.30 Hz, 1 H)).

OH \

e, 0
“Qoéﬂ POC, HQ&Q
PO(OM
s O CONHVe _POOMe)s o CONHMe
O H,0 O
Me' Me

(Scheme XI)

Example 21. [(2S.3S.4S,5R,6R)-3.4.5-trihydroxy-6-[2-methyl-4-[3-
(methylcarbamoyl)phenyl]phenoxy]tetrahydropyran-2-ylimethyl dihydrogen
phosphate.

[0192] N-methyl-3-[3-methyl-4-[(2R,3R,4S,5S,6S)-3,4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyllbenzamide (Han et. al., J. Med. Chem.
2012, 55, 3945-3959), (0.20 g, 0.5 mmol) was dissolved in trimethyl phosphate (5 mL)
and water (9 uL, 0.5 mmol). The reaction was cooled to 0 °C and then phosphoryl
trichloride (142 uL, 1.5 mmol) was slowly added and then stirred for 3 h at 0 °C. The
reaction was neutralized by adding crushed ice and then conc. ammonia. The solvent

was removed in vacuo and the residue purified by reversed phase HPLC (5-95%
acetonitrile/water/0.05% TFA). Pure fractions were combined and lyophilized to give the
title compound as a white powder (0.070 g). LCMS (ESI, M + H* = 484.3); '"HNMR &
ppm (ds-DMSO; 2.26 (s, 3 H) 2.81 (d, J=4.70 Hz, 3 H) 3.42 - 3.68 (m, 3 H) 3.75 (dd,
J=9.00, 3.13 Hz, 1 H) 3.86 - 3.97 (m, 2 H) 4.03 (dd, J=9.78, 5.87 Hz, 1 H) 5.45 (d,
J=1.96 Hz, 1 H) 7.24 (d, J=8.61 Hz, 1 H) 7.43 - 7.60 (m, 3 H) 7.76 (dd, J=7.43, 1.57 Hz,
2 H)8.06 (s, 1 H) 8.56 (d, J=4.30 Hz, 1 H)).
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Example 22. [(2S.3S,4S,5R,6R)-3.4,5-trihydroxy-6-[2-methyl-4-[3-
(methylcarbamoyllphenyllphenoxyltetrahydropyran-2-yljmethyl 2-

(Scheme XII)

dimethylaminoacetate.

[0193] At 0°C TMSCI (0.35 mL, 2.75 mmol) was added slowly into the solution
of N-methyl-3-[3-methyl-4-[(2R,3R,4S,5S,6S)-3,4,5-trihydroxy-6-
(hydroxymethyl)tetrahydropyran-2-ylloxy-phenyllbenzamide (Han et. al., J. Med. Chem.
2012, 55, 3945-3959), (0.202 g, 0.5 mmol) and EtsN (0.38 mL, 2.75 mmol) in DMF (2
mL). The mixture was stirred at RT for 3.5 h, then partitioned between EtOAc and water.

The organic layer was collected, dried with NaxSO4 and concentrated. To the resulting
residue, acetone (1 mL) and MeOH (1.5 mL) was added. Then the mixture was cooled
at 0 °C while AcOH (0.055 mL, 0.96 mmol) was added. The mixture was stirred at RT
for 9 h, then NaHCO3 (0.16 g, 1.9 mmol) was added. The solvents were removed. The
resulting residue was purified by silica gel chromatography with a EtOAc/Hexanes
gradient as eluent to give 3-[4-[(2R,3R,4S,5R,6S)-6-(hydroxymethyl)-3,4,5-
tris(trimethylsilyloxy)tetrahydropyran-2-yljoxy-3-methyl-phenyl]-N-methyl-benzamide
(D), (0.190 g) in 61% vyield. Into the mixture of N,N'-dimethylglycine hydrochloride
(0.0154, 0.11 mmol), DMAP (0.0024 g, 0.02 mmol), 'ProNEt (0.035 mL, 0.2 mmol) and
intermediate D (0.062 g, 0.1 mmol) in dichloromethane (2 mL) was added N,N*-
diisopropylcarbodiimide (0.02 mL, 0.13 mmol). The mixture was stirred overnight at RT.

The solvent was removed and the resulting residue was dissolved in acetonitrile (3 mL).

83



WO 2014/194270

PCT/US2014/040355

Then trifluoroacetic acid (0.08 mL) was added at 0 °C. The mixture was stirred for 2 h at

0 °C. The solvent was removed and the resulting residue was purified by HPLC (C18,

15*150 mm column; eluent: acetonitrile/water (0.05% TFA) to give the title compound
(0.015 g) in 31% vyield. LCMS (ESI, M + H* = 489.4); '"H NMR & ppm (d3-MeOD; 2.32
(s,3H)2.89(s,6 H)2.95(s,3H)3.71-3.85(m,2H) 3.94 -4.00 (m, 1 H) 4.06 (d,
J=5.48 Hz, 2 H) 4.11 (t, J=2.54 Hz, 1 H) 4.42 (m, 1 H) 4.61 (dd, J=11.74, 1.56 Hz, 1 H)
5.57 (d,J=1.57Hz, 1 H) 7.23 (d, J=8.61 Hz,1H)7.34 - 761 (m,3H) 7.66 - 7.88 (m, 2
H) 7.99 - 8.17 (m, 1 H)).

TABLE 1. Structural, analytical and biological data for Examples 1-22.

HAI MS
Cmpnd Titer| Molecular (ESI, | 'HNMR & ppm (ds-MeOD
Ex. Name Structure IUPAC Name ECsg0 Formula M+ | unless otherwise noted)
(uM) HY)
8.20 (t, J =151 Hz, TH),
7.94 (td, J = 1.41, 7.90 Hz,
methyl 3-[3-methyl- 1H), 7.77-7.87 (m, 1H),
4- 7.52 (t, J = 7.55 Hz, 1H),
[(2R,3R 45,5S,65)- a7 3 [7:39-7.48 (m, 2H), 7.27-
3,4,5-trihydroxy-6- 3 17.38 (m, 1H), 5.56 (d, J =
1| 1cJ84 (hydroxymethyitetr| 12| C2TH2408 -\ (Y 4 65 bz, 14), 4.08 (dd, J =
ahydropyran-2- 1.92, 3.30 Hz, 1H), 3.94-
yiloxy- 4.01' (m, 1H), 3.90-3.94 (m,
phenyllbenzoate 3H), 3.68-3.83 (m, 3H),
3.55-3.65 (m, TH), 2.31 (s,
3H).
2.31 (s, 3 H) 3.61 (ddd,
J=0.78, 5.09, 2.74 Hz, 1 H)
3.69 - 3.84 (M, 3 H) 3.97
[(Zg'g’é”fsthgg‘gs)_ (dd, J=9.39, 3.52 Hz, 1 H)
3R,4S,5S, 4.08 (dd, J=3.33, 1.76 Hz,
3,4,5-trihydroxy-6- 413.3 1H) 5.56 (d, J=1.96 Hz, 1
2 | 1cJ85 (hydroxymethyl)tetr C20H2208 | (M+ | S e 1 )
ahydrl‘]’g){r"_"”'z' Na') 1739 -7.48 (m, 2 H) 7.51 (.
yioxy- J=7.83 Hz, 1 H) 7.76 - 7.84
phenyl]benzoic acid (m, 1 H) 7.95 (dt, J=7.83
1.37 Hz, 1 H) 8.21 (t,
J=1.76 Hz, 1 H)
2.34 (s, 3 H) 3.60 (ddd,
J=0.78, 5.28, 2.54 Hz, 1 H)
3.68 - 3.85 (M, 3 H) 3.98
[(Zg[g’é"fsthgg‘gs)_ (dd, J=9.59, 3.33 Hz, 1 H)
5.4 5.ty 6. 4.00 (dd, J=3.33, 1.76 Hz,
3 | 1cuse " | (hydroxymethylytetr|0.064| C25H26N207 | 467.3 || H) 5:58 (d, J=1.57 Hz, 1

ahydropyran-2-
ylloxy-phenyl]-N-(4-
pyridyl)benzamide

H) 7.34 (d, J=8.61 Hz, 1 H)
7.44 -7.58 (m, 2 H) 7.63 (t,
J=7.63 Hz, 1 H) 7.84 - 8.00
(m, 2 H)8.19-8.27 (m, 1

H) 8.37 - 8.45 (m, 2 H) 8.62

-8.72 (m, 2 H)
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2.33 (s, 3H)3.61 (m, 1 H)
3.76 (m, 3 H) 3.97 (d,
[(Zg[g’é"fsthgg‘gs)_ J=9.39 Hz, 1 H) 4.08 (m, 1
3 SRAS,5S, H) 5.57 (d, 1 H) 7.33 (d,
| 34, S-Arhydroxy-6- J=6.26 Hz, 1 H) 7.43 - 7.56
4 | 1cJ87 (hydroxymethyl)tetr 0.032| C25H26N207 | 467.3 [~ *2% 5 800 TTE 2o
ahydropyran-2- (m. 1 H)7.94 (m_ 2 H)8.22
ylloxy-phenyl}-N-(3- (m, 1 H)8.55 (m, 1 H) 8.66
pyridyl)benzamide (d, J=6.26 Hz, 1 H) 9.47
m, 1H)
2.28 (s, 3 H) 2.63 (s, 3 H)
3.53-3.65 (m, 1 H) 3.70 -
ézﬁ]fijziztﬁ;; 3.88 (m, 3 H) 3.98 (dd,
B2 meth A [4 (5. J=9.59, 3.33 Hz, 1 H) 4.0
othy 1 360 (dd, J=3.13, 1.96 Hz, 1 H)
5 [1JwJ245 B o [0.062| C22H24N207 | 429.3 |5.57 (d, J=1.17 Hz, 1 H)
7.24 (d, J=8.22 Hz, 1 H)
ylphenyllphenoxy]t 7.38 - 7.45 (m, 2 H) 7.48 (s
etrahydropyran- 1H) 7.69 (m, J=8.61 Hz,
3,4,5-triol 1.5 H) 8.02 (m, J=8.22 Hz,
1.5 H)
2.08 (s, 1.5 H) 2.32 (s, 1.5
(25,35,4S,5R,6R)- H) 2.33 (s, 1.5 H) 2.65 (s,
2-(hydroxymethyl)- 1.5 H) 3.55 - 3.65 (m, 1 H)
6-[2-methyl-4-[3-(5- 3.69 - 3.83 (m, 3 H) 3.98
methyl-1,3,4- (dt, J=9.49, 2.69 Hz, 1 H)
6 |1JWJ244 oattazoly.  |0-062| C22H24N207 | 4203 [ ™0 L AR )
yl)phenyl]phenoxy]t 5.60 (m,1H)7.27-7.38
etrahydropyran- (m,1H) 7.44-7.65(m, 3
3,4, 5-triol H) 7.75 - 7.98 (m, 2 H) 8.07
-8.25 (m, 1 H)
2.32 (s, 3 H) 3.57 - 3.67 (m,
1H)3.70 - 3.85 (m, 3 H)
7-[3-methyl-4- 3.94-4.02 (m, 1 H) 4.05 -
[(2R,3R 45,55 65)- 413 (m, 1 H) 5.57 (d,
| 3,4,5-trihydroxy-6- J=1.57 Hz, 1 H) 6.70 (d,
7 | 5zFH254 (hydroxymethyi)tetr|0.030| C22H23NO7 |414.3 |J=7.00 Hz, 1 H) 7.17 (d,
& ahydropyran-2- J=7.04 Hz, 1 H) 7.33 (d,
ylloxy-phenyl]-2H- J=8.22 Hz, 1 H) 7.54 (s, 2
isoquinolin-1-one H) 7.70 (d, J=8.61 Hz, 1 H)
7.89-8.04 (m, 1 H) 8.49
(d, J=1.96 Hz, 1 H)
2.32 (s, 3 H) 3.61 (ddd,
J=9.68, 4.99, 2.54 Hz, 1 H)
methyl 2-[7-[3- 3.68-3.85(m, 3H)3.78 (s,
methyl-4- 3H) 3.98 (dd, J=9.59, 3.33
. |[(2R 3R 4S 58 6S)- Hz, 1 H) 4.04 - 4.14 (m, 1
; & | 3,4,5-trihydroxy-6- H) 4.82 (s, 2 H) 5.53 - 5.62
8 | 1cJ74 < |(hydroxymethyl)tetr|0.006| C25H27NO9 |486.3 (m, 1 H)6.72 (d, J=7.04
& ahydropyran-2- Hz, 1 H) 7.32 (dd, J=7.83,
& | yiloxy-phenyi]-1- 3.91 Hz, 2 H) 7.44 - 7.58
0X0-2- (m, 2 H) 7.70 (d, J=8.22
isoquinolyl]acetate Hz, 1 H) 7.97 (dd, J=8.22,
1.96 Hz, 1 H) 8.43 - 8.49
(m, 1H)
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2-[7-[3-methyl-4-
[(2R,3R,48,5S,68)-
3,4,5-trihydroxy-6-
(hydroxymethyl)tetr

2.32 (s, 3 H) 8.61 (ddd,
J=0.59, 5.28, 2.35 Hz, 1 H)
3.67 - 3.86 (m, 3 H) 3.98
(dd, J=9.59, 3.33 Hz, 1 H)
4.08 (dd, J=3.33, 1.76 Hz,
1 H)4.79 (s, 2 H) 5.50 -

9 | 1cu72B ahydropyran-2- |0.016| C24H25NO9 |472.3 [5.62 (m, 1 H) 6.72 (d,
AN ylJoxy-phenyl]-1- J=7.43 Hz, 1 H) 7.32 (dd,
0x0-2- J=8.02, 2.93 Hz, 2 H) 7.44 -
isoquinolyl]acetic 759 (m,2H)7.70 (d,
acid J=8.22 Hz, 1 H) 7.97 (dd,
J=8.22,1.96 Hz, 1 H) 8.44 -
8.55 (m, 1 H)
2.32 (s, 3 H) 355 - 3.66 (m,
1H) 3.66 - 3.85 (m, 3 H)
3.97 (dd, J=9.59, 3.33 Hz,
[égé[s;"“seghsy'gg)_ 1 H) 4.08 (dd, J=3.13, 1.96
3R4S,55, Hz, 1 H) 4.96 (s, 2 H) 5.46 -
3,4,5-trihydroxy-6- 5.63 (m, 1 H) 6.77 (d
(hydroxymethyltetr J=7.04 Hz, 1 H) 7.27 - 7.44
10| 1cJ75 ahydropyran-2- ~(0.001| C29H20N308 | 548.4 f )Y, 2 BH) .27 - 7
ylloxy-phenyl]-1- H)7.73 (d, J=8.22 Hz, 1 H)
0x0-2-isoquinolyl}- 7.88 (dd, J=8.61, 5.48 Hz
N 1'H) 8.00 (dd, J=8.22, 1.96
pyridyljacetamide Hz, 1 H) 8.42 (dd, J=8.61
117 Hz, 1 H)8.49 (s, 2 H)
9.18-9.29 (m, 1 H)
232 (s, 3 H) 3.60 (ddd,
J=9.78. 5.09, 2.74 Hz, 1 H)
3.67 - 3.84 (m, 3 H) 3.97
ia N (dd, J=9.59, 3.33 Hz, 1 H)
. Ay [éF[:?)[STSe?SV';S)_ 4.08 (dd, J=3.33, 1.76 Hz,
4 R 3R:4S,58, 1H)5.00 (s, 2 H) 5.57 (d,
sy | 3,4, 5-trihydroxy-6- J=1.57 Hz, 1 H) 6.78 (d
(hydroxymethyl)tetr =7 43 Hz‘ 1H)7.38 (d‘
11| 1cJ81 ) ahydropyran-2- ~(0.001| C29H20N308 | 548.4 (2772 11> ) 1) 730 1€
ylloxy-phenyl]-1- J=8.61 Hz, 1 H) 7.49 - 7.58
2 0x0-2-isoquinolyl]- (m, 2 H) 7.75 (d, J=8.22
N4 Hz, 1 H) 8.01 (dd, J=8.41,
pyridyl)acetamide 2.15 Hz, 1 H) 8.18 (m
J=7.04 Hz, 2 H) 8.49 (d,
J=1.96 Hz, 1 H) 8.64 (m,
J=7.43 Hz, 2 H)
233 (s, 3H)2.99 (5, 3 H)
3.26 (dt, J=3.23, 1.71 Hz, 1
224 H) 3.34 - 3.42 (m, 1 H) 3.49
2-(4- (dd, J=3.52, 1.57 Hz, 1 H)
methylpiperazin-1- 3.61 (ddd, J=9.78, 5.28
e V')'[Z?"_‘r’%‘gt'ﬁ;:‘_f]'7' 2.54 Hz, 3 H) 3.70 - 3.86
OO0 (m, 4 H) 3.97 (dd, J=9.59,
o S [(2R,3R,4S,55,65)- 3.33 Hz, 2 H) 4.08 (dd
12| 1cJ82 9 P | 3.4 5etrihydroxy-6- (0.008| C20H35N308 | 5544 L0 0 SN,
(hydroxymethyltetr (s, 1 H)5.57 (d, J=1.96 Hz
ahydrl‘]’g){r"_"”'z' 1H) 6.75 (d, J=7 43 Hz, 1
yioxy- H) 7.20 - 7.40 (m, 3 H) 7.45
phenyllisoquinolin- - 7.50 (m, 2 H) 7.72 (d
1-one . ; : ’

J=8.22 Hz, 1 H) 7.99 (dd,
J=8.22,1.96 Hz, 1 H) 8.49

(d, J=1.96 Hz, 1 H)
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2.33 (s, 3 H) 311 (t, J=5.67
. Hz, 2 H) 3.54 (t, J=5.67 Hz,
Ngf‘smrg‘:tﬁ”}y"‘ﬂ 2 H)3.56 - 3.67 (m, 1 H)
(2R 5R4S A oy 3.68-3.84 (m, 3 H) 3.97
5.4 5.ty 6. (dd, J=9.59, 3.33 Hz, 1 H)
(hydroxymethyiitetr 4.08 (dd, J=3.33, 1.76 Hz,
13 | 1cJ76 o 5T 10.016| C26H31N308 | 514.4 [1 H) 4.73 (s, 2 H) 5.48 -
anyaropy 564 (m, 1 H) 6.78 (d,
ylloxy-phenyl}-1- J=7.43 Hz, 1 H) 7.34 (d,
isoquir?(ﬁzlé cotami J=7.83 Hz, 2 H) 7.46 - 7.59
ik (M, 2 H) 7.74 (d, J=8.22
Hz, 1 H) 8.00 (dd, J=8.22,
1.96 Hz, 1 H) 8.50 (s, 1 H)
2.33 (s, 3 H) 3.05 (s, 6 H)
3.52-3.67 (m, 3 H) 3.68 -
2-(2- 3.84 (m, 3 H) 3.97 (dd,
dimethylaminoethyl J=9.39, 3.52 Hz, 1 H) 4.08
)-7-[3-methyl-4- (dd, J=3.33, 1.76 Hz, 1 H)
[(2R,3R 45,55 65)- 4.46 (t, J=5.87 Hz, 2 H)
3,4,5-trihydroxy-6- 5.47 - 5.64 (m, 1 H) 6.80
141 1€J70 (hydroxymethyijtetr|-012| C2BH32N207 14854 | 1" |7 4a'i; "1 Hy 7.38 (d,
ahydropyran-2- J=7.43 Hz, 1 H) 7.34 (d,
ylloxy- J=8.61 Hz, 1 H) 7.47 - 7.59
phenyllisoquinolin- (m,2H)7.73 (d, J=8.61
1-one Hz, 1 H) 8.01 (dd, J=8.41,
1.76 Hz, 1 H) 8.49 - 8.60
(m, 1H)
2.32 (s, 3 H) 3.53 - 3.66 (m,
1H)3.67 -3.83 (m, 3 H)
7-[3-methyl-4- 3.96 (dd, J=9.59, 3.33 Hz,
[(2R,3R 45,55 65)- 1 H) 4.07 (dd, J=3.13, 1.96
3,4,5-trihydroxy-6- Hz, 1 H) 5.52 (s, 2 H) 5.56
(hydroxymethyl)tetr (s, 1 H) 6.84 (d, J=7.43 Hz,
15 | 1cJe6 S hyehopyrano. - |0-004| C28H28N207 | 505.4 1 1 & Lo
ylloxy-phenyl]-2-(4- H) 7.44 - 7.57 (m, 3 H) 7.70
pyridylmethyl)isoqui - 7.86 (m, 3 H) 8.02 (dd,
nolin-1-one J=8.22, 1.96 Hz, 1 H) 8.49
(s, 1 H) 8.73 (d, J=6.65 Hz,
2 H)
2.32 (s, 3 H) 3.51 - 3.66 (m,
1 H) 3.66 - 3.85 (m, 3 H)
3.97 (dd, J=9.59, 3.33 Hz,
1 H) 4.08 (dd, J=3.13, 1.57
[(Zg'g’é”lesthgg‘gs)_ Hz, 1 H) 5.42 (s, 2 H) 5.56
5.4 5. trinydrony 6. (s, 1 H) 6.80 (d, J=7.43 Hz,
(hydroxymethyiitetr 1H) 7.33 (d, J=8.22 Hz, 1
16 | 1cJes S hyetopyran-. |0-008| C28H2BN207 | 505.4 H) 7.43 - 7.61(m, 3 H) 7.72
Jloxy-phomyll.2-(3- (d, J=8.22 Hz, 1 H) 7.89
. -2+(3- (dd, J=8.02, 5.67 Hz, 1 H)
pyridylmethyl)isoqui 7.99 (dd, J=8.41, 1.76 Hz,
nolin-1-one 1 H) 8.42 (d, J=8.22 Hz, 1
H) 8.46 - 8.54 (m, 1 H) 8.71
(d, J=5.48 Hz, 1 H) 8.86 (s,
1H)
N-methyl-5-[3-
methyl-4- 2.27 (s, 3 H) 2.87 (s, 3 H)
[(2R 3R 43,55 6S)- 3.52-3.61(m, 1H)3.76
3,4,5-trihydroxy-6- (d, J=1.17 Hz, 3 H) 3.91 -
17 | 52ZFH302 (hydroxymethyl)tetr |0.024|C20H25N308S | 468.3 [3.99 (m, 1 H) 4.03 - 4.09
ahydropyran-2- (m, 1 H)5.56 (d, J=1.17
ylloxy-phenyi]-3- Hz, 1 H) 7.27 (m, 1 H) 7.47
ureido-thiophene-2- (m,2H)8.06 (s, 1 H)
carboxamide
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3[4 [(R)-hydroxy- 32;5571 (g, 738H) 2.95 (s, 3 H)
57-3.78 (M, 4 H) 4.00 -
[(2R,3R 4S,55,65)-
5.4 5. hydron.6. 4.07 (m, 1 H) 4.10 (dd,
(roxymethyitol 440.3 |J=6.85, 2.54 Hz, 1 H) 4.25
18A| 52ZFH240 O ) "10.031| C21H26NO7 ((M+Na|(t, J=2.93 Hz, 1 H)5.24 (d,
I]mé’th I]%-meth ) ') |=6.65Hz, 1 H)7.45-7.57
y Y Y (m, 3 H)7.62 (d, J=8.22
phenyl]-N-methyl- Hz, 1 H)7.71 - 7.83 (m, 2
benzamide H) 8.07 (t, J=1.56 Hz, 1 H)
3-[4-[(S)-hydroxy- 251 (s, 3 H) 2.95 (s, 3 H)
[(2R,3R 45,55 65)- 3.56 (dd, J=1.00 Hz, 1 H)
3,4,5-trihydroxy-6- 2403 [367 (M, 1H)3.70-3.82
(hydroxymethyl)tetr o |(m, 3H)3.91 (m, 1 H)4.10
18B| 52ZFH244 S hydronyrancd.  |6-000| C21H2BNO7 |(M+Naft T L R LMD
yimethyl]-3-methyl- ) |5.28 (d, J=8.61 Hz, 1 H)
phenyl]-N-methyl- 7.34-7.63(m, 4 H) 7.69 -
benzamide 7.90 (m, 2 H)8.07 (s, 1H)
N-methyl-3-[3- 2.44 (s, 3 H) 2.95 (s, 3 H)
methyl-4- 3.04 (d, J=7.43 Hz, 2 H)
[[(2R,3R,4R,55,6S) 3.69 (m, 3 H) 3.83 (m, 2 H)
-3,4,5-trihydroxy-6- 3.86-3.92 (M, 1 H) 4.04 -
19 | 5ZFH247 (yroxymotyiio|2000| C22H27NOB | 4023 [0 5T L
ahydropyran-2- J=7.83 Hz, 1 H) 7.42-7.47
yimethyllphenyllbe (M, 1 H) 7.50 (m, 2 H) 7.75
nzamide (m,2H)8.05(s, 1 H)
[d-DMS0] 1.94 (s, 3 H)
2.00 (s, 3 H) 2.05 (s, 3 H)
216 (s, 3 H) 2.32 (s, 3 H)
[(2S,3R,4S,5R 6R)- 2.81 (d, J=4.30 Hz, 3 H)
3,4,5-triacetoxy-6- 3.93-4.11 (m, 2 H) 4.19
[2-methyl-4-[3- 594.3 |(dd, J=12.13, 5.09 Hz, 1 H)
20 | 1JwJ231 (methylcarbamoyl)p C29H33NO11 | (M+ [5.22 (t, J=9.98 Hz, 1 H)
henyl]phenoxy]tetra Na') |5.33-5.45(m, 2 H)5.80 (s,
hydropyran-2- 1H)7.23 (d, J=8.61 Hz, 1
yllmethyl acetate H)7.46-765(m,3H)7.77
(d, J=7.83 Hz, 2 H) 8.07 (s,
1 H) 8.54 (d, J=4.30 Hz, 1
H)
[d-DMS0] 2.26 (s, 3 H)
2.81 (d, J=4.70 Hz, 3 H)
[(25,35,4S,5R,6R)- 3.42-3.68 (m, 3 H) 3.75
3,4,5-trihydroxy-6- (dd, J=9.00, 313 Hz, 1 H)
[2-methyl-4-[3- 3.86-3.97 (m, 2 H) 4.03
(methylcarbamoyl)p (dd, J=9.78, 5.87 Hz, 1 H)
21 [ 1JwJ232 henylJphenoxy]tetra C21H26NOT0P| 484.3 |5 45" 4" =1 06 Hz. 1 H)
hydropyran-2- 7.24 (d, J=8.61 Hz, 1 H)
dYr']]’zethy' 7.43-7.60 (m, 3 H) 7.76
ihydrogen (dd, J=7.43, 1.57 Hz, 2 H)
phosphate 8.06 (s, 1 H) 8.56 (d,
J=4.30 Hz, 1 H)
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[(2S,38,48,5R,6R)-
3,4,5-trihydroxy-6-
[2-methyl-4-[3-
(methylcarbamoyl)p

2.32 (s, 3 H) 2.89 (s, 6 H)
2.95 (s, 3 H) 3.71 - 3.85 (m,
2 H) 3.94 - 4.00 (m, 1 H)
4.06 (d, J=5.48 Hz, 2 H)
4.11 (t, J=2.54 Hz, 1 H)

22 | 6ZFH123 henyl]phenoxy]tetra C25H32N208 | 489.4 |4.42 (m, 1 H) 4.61 (dd,
hydropyran-2- J=11.74, 1.56 Hz, 1 H) 5.57
ylmethyl 2- (d, J=1.57 Hz, 1 H) 7.23 (d,
dimethylaminoacet J=8.61 Hz, 1 H) 7.34 - 7.61
ate (m, 3H)7.66-7.88(m, 2
H)7.99-817 (m, 1 H)
23
24
) (/)
N/
O H
OH
%8
HRS /N
26 \
o]
OH
HEE 10
° OYNHZ
27 0 g NH
J
S
0
0]
N\
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Example 23. Biological and in vivo activity of compounds of Examples 1-22.

[0194] The inventors set out to develop and optimize orally active mannoside
small-molecule antagonists of FimH bacterial adhesion for treatment and prevention of
recurring urinary tract infection (UTI). The endpoint desired to determine orally active
compounds was drug unchanged in the urine and/or bladder. First, the inventors
rationally designed biaryl mannosides with potency and desirable properties. To do this,
structure activity relationships (SAR) of substituents was determined. Ortho substitution
on the biaryl ring was evaluated for FimH activity. Solubility, LogD and pKa was
improved with heterocycles. It was further discovered that replacements to the
glycosidic bond could improve metabolic stability and bioavailability. Alternate linkers of
mannose to the biaryl ring were identified. N-, S- and C- mannosides were synthesized.
Murine animal models of both acute and chronic UTI were used to further evaluate
compound efficacy.

[0195] The inventors have developed compounds with a 2000-fold increase in
cellular potency by X-ray structure-based design. Mannosides show good oral
compound exposure for 6h at 100 mg/kg dose and prophylactically prevent IBC
formation of UTI89 bacteria in vivo. Some metabolism/hydrolysis products (phenol)
detected in the urine. Importantly, mannosides reverse antibiotic TMP-SMZ resistant
strains of UTI in vivo. Ongoing optimization for decreased Cl, increase ti2, Vgss (tissue
exposure), and improved bioavailability by compound PK screeining in plasma and
urine. Also, ongoing efficacy model development for demonstrating antibacterial effects
post-infection as monotherapy and in combination with antibiotics. Further, the inventors
are optimizing prodrugs and non-sugar mannoside mimetics.

[0196] The efficacy of in vivo mannoside treatment was evaluated after orally
dosing animals with 50 mg/kg of mannosides ZFH-4269 (Fig. 1A), ZFH-5254 (Fig. 1B)
and ZFH-5240 (Fig. 1C) or DMSO or PBS 30 min prior to infecting with UTI89. At 6
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hours post-infection (hpi) the bladders were removed and total bacterial CFUs were
quantitated. In all three of the mannoside-treated cohorts, there was a drop in bacterial
counts demonstrating the efficacy of these mannosides in reducing overall colonization
of the bladder (Fig. 1D). Next, analogs of 254 were evaluated in the same mouse model
of urinary tract infection. Animals were orally dosed with 25 mg/kg of mannosides ZFH-
4269 (Fig. 2A), 1CJ68 (Fig. 2B) and 1CJ70 (Fig. 2C) in 10% cyclodextrin or 10%
cyclodextrin 30 min prior to infecting with UTI89. In the ZFH269-treated cohort, there
was a drop in bacterial counts demonstrating the efficacy of this mannoside in reducing
overall colonization of the bladder (Fig. 2D).

[0197] Mannoside compounds FIM-4269, FIM-5240, FIM-5254, FIM-1CJ82 and
FIM-1CJ66 (Fig. 3) were evaluated for pharmacokinetics in the rat. Mannosides were
dose IV at 3 mg/kg and PO at 10 mg/kg. Urine and plasma were collected at 15 min, 30
min, 1 hour, 2 hours, 4 hours and 8 hours. Following IV dosing, the mean plasma
concentration of FIM-5240 was the highest relative to the other 4 mannosides and
remained above the limit of detection to 2.5 hours (Fig. 4). Following PO dosing, again
FIM-5240 exhibited the best pharmacokinetics relative to the other mannosides and feel
below the limit of dection at 2 hours post-treatment (Fig. 5).

[0198] Based on these results, oral PK studies were performed in mice.
Compounds ZFH-4269 (Fig. 6A), ZFH-5254 (Fig. 6B), ZFH5240 (Fig. 6C), and a
Prodrug were dosed at 50 mg/kg and plasma and urine samples were taken at 1, 3, 6
and 8 hours after dosing. As demonstrated in Fig. 6D, all compounds were detectable in
the urine out to 8 hours post-treatment. It was found that compounds 240 and the
prodrug consistently maintained a high level of concentration in the urine, which is well
above the predicted minimum effective concentration within a 6-hour period. Taken
together, the high oral bioavailability and in vivo efficacy obsereved in animal studies
support mannosides as promising therapeutic candidates for UTI treatment/prevention.

[0199] The efficacy of in vivo mannoside treatment was evaluated after orally
dosing animals with 25 mg/kg of mannosides ZFH269, Prodrug FIM-4269, ZFH-5254,
and ZFH-5240 in 10% cyclodextrin or 10% cyclodextrin 30 min prior to infecting with
UTI89. At 6 hours post-infection (hpi) the bladders were removed and total bacterial
CFUs were quantitated. In all of the mannoside-treated cohorts, there was a drop in
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bacterial counts demonstrating the efficacy of these mannosides in reducing overall
colonization of the bladder (Fig. 7A). Importantly, the prodrug of ZFH269 exhibited
significantly better activity than ZFH269. Next, several different prodrugs were
evaluated in the same mouse model of urinary tract infection. Animals were orally dosed
with 25 mg/kg of mannosides ZFH-4269, prodrug FIM-1233 (Fig. 8B), prodrug FIM-
6123 (Fig. 8C) and prodrug 269 in 10% cyclodextrin or 10% cyclodextrin 30 min prior
to infecting with UTI189. In all of the mannoside-treated cohorts, there was a drop in
bacterial counts demonstrating the efficacy of these mannosides in reducing overall
colonization of the bladder (Fig. 7B).

Example 24. Uropathogenic E. coli (UPEC) pathogenesis in the urinary tract.

[0200] Clinically, it has been presumed that UPEC infection consists of a
relatively simple extracellular colonization of the luminal surface after inoculation of fecal
flora into the bladder via the urethra. In contrast, using a murine model of UPEC infection
of the UT, the inventors have detailed an unexpectedly complex UPEC pathogenesis
cycle that involves both intracellular and extracellular niches. Using genetic, biochemical
and cell biological approaches together with a variety of imaging techniques including
transmission, quick freeze-deep etch and scanning electron microscopy, as well as
confocal and time lapse video microscopy, the inventors discovered that UPEC invade
bladder facet cells via a FimH-dependent mechanism (see below). After invasion,
cytoplasmic intracellular bacterial communities (IBCs) are formed. Rapid replication of the
initial invading bacteria results in the formation of an early IBC of loosely-packed rod-
shaped bacteria. The bacteria continue to replicate and progress to form a large densely
packed mid-stage IBC of morphologically coccoid bacteria, with biofilm-like characteristics
including positive periodic acid-Schiff (PAS) staining and differential gene expression
throughout the community. After the IBC matures, bacteria detach from the biomass,
often become filamentous, and spread to neighboring cells forming new generation IBCs.
Thus, the IBC pathway facilitates massive expansion of the invading bacteria in a niche
protected from host defenses. Translational studies have shown that the majority of
UPEC isolates form IBCs when introduced into the murine bladder and that IBCs and

filamentous bacteria occur in the urine of human UTI patients. Population dynamic
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studies conducted by the inventors using ex vivo gentamicin protection assays
demonstrated that ~10* UPEC of an initial 10" inoculum invaded the bladder tissue within
15 minutes after infection and that one percent of the invaded bacteria went on to form
IBCs, resulting in an average of 100 IBCs per infected mouse bladder. If this is
extrapolated to the human situation, innate defenses in the bladder most likely prevent
the majority of bacterial inoculation events into the bladder from leading to disease.
However, the ramifications of the IBC cascade are striking. Invasion of a single infecting
bacterium can lead to rapid expansion of the infection via IBC formation, replicating within
hours to 10* bacteria and even higher numbers followed by dispersal of the bacteria from
the biomass and spreading to neighboring cells to reinitiate the IBC cascade. This
process allows the bacteria to gain a critical foothold. Bacterial descendents of the acute
IBC cascade have been shown using a murine model, to be able to form a quiescent
intracellular reservoir (QIR) that can persist, protected from antibiotics and seemingly
undetected by the host immune system even after the acute infection is resolved and
bacteria are no longer detectable in the urine. Bacteria in the QIR can later seed a

recurrent infection, manifested by IBC formation, bacteruria and inflammation.

Example 25. FimH as a therapeutic target.

[0201] There are several key implications from understanding UPEC
pathogenesis. Mannosides and pilicides that block FimH function will prevent bacterial
adherence and invasion and thus prevent bacterial amplification in the IBC and
subsequent spreading and repeated rounds of amplification via new generation IBCs.
These compounds will have potent therapeutic activity by preventing bacterial expansion
which may also have the consequence of eliminating or significantly reducing the QIR
thus reducing predisposition to recurrent infection.

Type 1 pili / FimH are critical for UPEC pathogenesis in the UT.

[0202] Type 1 pili are essential cystitis virulence determinants. Using scanning
and high-resolution EM and the mouse cystitis model developed by the inventors, it was
shown that adhesive type 1 piliated bacteria are able to bind and invade host superficial
umbrella cells, while UPEC lacking type 1 pili are not. Colonization and invasion of the

bladder epithelium is dependent on the FimH adhesion located at the distal end of the
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pilus that binds mannose residues on bladder epithelial cells. High-resolution freeze-
dry/deep-etch EM revealed that FimH interacts directly with receptors on the luminal
surface of the bladder (Fig. 11). Standard gentamicin protection assays of infected tissue
culture cells and ex vivo gentamicin treatment of infected bladders demonstrated that
fimH" type 1 piliated clinical cystitis isolates, but not fimH" mutants, could invade bladder
epithelial cells. Using immunohistochemistry and Pfim-gfp transcriptional fusions it was
demonstrated that type 1 pili are expressed within IBCs. Using high-resolution EM, pilus-
like fibers radiating from bacteria and interacting with matrix material within the
intracellular IBC were also visualized. These results combined with work showing that
type 1 pili are required for biofilm formation in in vitro systems led to the hypothesis that
type 1 pili promote IBC formation and/or maintenance. Therefore, an anhydrotetracycline
(AHT) inducible fim strain was constructed which can be “pre-piliate” UTI89 in vitro by
growth in AHT before infecting mouse bladders, allowing the initial invasion event to
normally. However, once inoculated into the mouse, AHT is no longer present, fim
transcription ceases and piliation is diluted upon each bacterial division. Using this
system, the earliest events of colonization and invasion were identical between the wild
type and conditional strain. However, the inability of the conditional strain to produce type
1 pili intracellularly abolished its ability to form IBCs, as shown by confocal microscopy,
and thus dramatically attenuated virulence as determined by CFUs at later time points.
These results strongly suggest that type 1 pili are required for the survival and
proliferation of UPEC within superficial facet cells. Additionally, this conditional mutant is
significantly impaired in its ability to form QIRs, arguing that the bacteria in QIRs are
descendents and thus dependent on the acute IBC cascade.

Structural studies of FimH and its ligand.

[0203] Adhesive type 1 pili are prototypic structures of a family of adhesive fibers
produced by diverse Gram-negative bacteria via the chaperone/usher assembly pathway.
Using biochemistry, mutational studies, nuclear magnetic resonance, and x- ray
crystallography, the molecular basis of pili assembled by the chaperone/usher pathway in

gram-negative bacteria, including type 1 pili of UPEC, were delineated (Fig. 12) The three
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dimensional structure of FimH bound to its mannose receptor was solved in order to gain
a molecular snapshot of a critical initial event in UTI pathogenesis.

[0204] FimH is a two domain protein, with a receptor binding domain linked to a
typical pilin domain that joins the adhesin to the pilus fiber. The structure of the complex
of the FimC chaperone bound to FimH (which was bound to D-mannopyranoside) was
determined to 2.8A resolution. The mannose binding site of FimH is a deep negatively
charged pocket at the tip of its receptor-binding domain. The FimH pocket engages in
extensive hydrogen bonding to mannose (Fig. 14), which are abundant in the
oligosaccharide moieties of uroplakins that coat the lumenal surface of the bladder
epithelium. A hydrophobic ridge surrounds the mannose binding pocket in a manner that
may facilitate polar interactions within the FimH pocket. Mutational studies revealed that
each residue is critical in mannose binding and pathogenesis, emphasizing why the
pocket is invariant among UPEC isolates.

Devilopment of anti-adhesives.

[0205] The FimH-mannose interaction was further investigated in an effort to
develop potential ligand-based antagonists of UTIs. The chitobiose unit on oligomannose
was found to bridge various mannose derivatives to the asparagine in the Asn-X-Ser/Thr
motif of FimH resulting in higher affinity binding. Crystallization of FimH in complex with
oligomannose-3 revealed the mechanism of this higher affinity binding. The non-reducing
Man4 anchors into the mannose-binding pocket while the GIcNAc folds over Thr51
allowing specific interactions with a hydrophobic tyrosine gate. Heptyl mannoside mimics
the GIcNAc tail of oligomannose-3 and extends it further to increase interactions outside
the binding pocket resulting in high affinity binding (Kd = 5 nM). Based on the high affinity
of heptyl mannose for FimH, the ability of heptyl mannose to reduce bacterial infection in
our mouse model of UTI was tested. First, biofilm formation as a surrogate for IBCs
formed in the bladder was evaluated. Heptyl mannose at 1 mM inhibited UPEC biofilm
formation in vitro, suggesting that the mannose binding properties of the FimH adhesin is
required for biofilm formation. Thus, UPEC strain UTI89 was incubated with heptyl
mannose prior to inoculation into the bladders of mice. This resulted in a significant
attenuation of virulence at 6 hours post-infection at 5 mM heptyl mannose. The ability of
these compounds to significantly attenuate virulence establishes mannosides as a
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potential treatment for UTI. Therefore, more potent mannosides that mimic the natural
receptor for FimH but with increased affinity and avidity in order to ultimately block
bacterial colonization, invasion, IBC formation and disease were developed as described
below.

Example 26. Mannosides inhibit the invasion of UPEC into the bladder tissue and
potentiate the efficacy of TMP-SMZ.
[0206] The first-line treatment of choice for UTI has traditionally been a 3-day

course of TMP-SMZ. Women suffering from chronic/recurrent UTIs are often given
TMP-SMZ prophylactically to prevent recurrence. However, resistance to this TMP-SMZ
regimen is rapidly expanding. It was hypothesized that by preventing bacterial invasion
into the bladder tissue, a FimH inhibitor may result in anti-virulence synergism with
TMP-SMZ and may curtail or circumvent the problem of TMP-SMZ resistance. This
theory was evaluated in a preclinical animal model where mice given TMP-SMZ for 3
days were infected with either UTI89 or the TMP-SMZR strain, PBC-1. Mice were IP
treated with 6 30 min prior to inoculation with bacteria and compared to a control group
of untreated animals. After inoculation with UTI89 or PBC-1, bacterial CFUs were
quantified at 6 hpi. As expected, treatment with TMP-SMZ alone resulted in a significant
drop in bacterial load in the UTI89-infected mice but had no effect on PBC-1, since it is
resistant to TMP-SMZ. Upon treatment with 6 alone there was a significant drop in
bacterial load of both strains in the bladder. In the dual treatment group there was also a
significant drop in bacterial CFUs compared to mannoside alone or TMP-SMZ alone for
both strains which was most pronounced for PBC-1 (Fig. 18). It was determined that the
presence of mannoside had no effect on growth or killing efficiency of either strain
during growth in vitro in the presence or absence of TMP-SMZ. Therefore, the
observation that in combination with 6, the TMP-SMZR strain PBC-1 succumbed to
antibiotic treatment suggested that the mannoside potentiates the efficacy of TMP-SMZ
by a uniqgue mechanism. Based on growth curves in TMP-SMZ, PBC-1 was calculated
to have a Minimum Inhibition Concentration (MIC) of 256 and 1280 ug/ml for TMP and
SMZ, respectively and UTI89 was calculated to have an MIC of 0.05 pg/ml TMP and
0.25 yg/ml SMZ. The presence of mannoside had no effect on growth or killing
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efficiency of either strain. It is well established that TMP concentrates in the urine and
this serendipitous feature is a major reason TMP-SMZ has been the preferred antibiotic
for UTI over the last several decades. Using quantitative HPLC-MS, the concentration of
TMP-SMZ was measured in the urine of mice after 3 days of treatment with 54 ug/ml
and 270 pg/ml TMP and SMZ, respectively. TMP concentrations were determined to be
9.95 +/- 4.36 mg/ml and SMZ at 67.17 +/- 32.51 ug/ml. These results indicate that by
preventing bacterial invasion, 6 compartmentalizes the microbes to the bladder lumen
thus exposing them to TMP-SMZ concentrations above the MIC of PBC-1, resulting in
augmentation of bacterial cell killing. Presumably TMP-SMZ concentrations reach tissue
concentrations above the MIC needed for UTI89 killing but fail to reach tissue levels
needed for killing PBC-1. These results clearly highlight the importance of the
intracellular pathway in bacterial persistence. In addition to escaping the immune
system in their intracellular niche, bacteria are also able to evade exposure to antibiotics
as highlighted by the clinically TMP-SMZ resistant strain. In summary, mannosides
could benefit those women on suppressive antibiotic therapy by inhibiting the invasion
of UPEC into the bladder tissue and potentiating the efficacy of TMP-SMZ creating a
cost-effective treatment, which is predicted to lower the rate of treatment failures.

Example 27. Mannoside treatment reduces IBC formation in CAUTI.

[0207] Having established that FimH is required for UPEC virulence in
implanted bladders, we investigated this as a potential therapeutic target for CAUTI
using small molecules inhibitors designed to interfere with FimH binding to
mannosylated residues. This family of small molecules, called mannosides, has recently
been shown to prevent acute and chronic UPEC infections and potentiated the
effectiveness of antibiotics in combinatorial treatment.

[0208] To investigate the potential therapeutic effects of mannosides on CAUTI,
we first assessed the inhibitory effects of methyl-a-D-mannopyranoside (methyl
mannose), on UTI89 biofiim formation in urine under flow. Similar to the deletion of
fimH, UTI89 biofilms grown in presence of 1% methyl mannose had significantly
reduced biomass (p=0.0022) and biofiim-adherent cells (p=0.0012), compared to

untreated controls. Since methyl mannose is a FimH antagonist, these data confirm the
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critical role of type 1 pili to biofilm formation in urine as was previously described for
biofilms formed in LB media.

[0209] The effects of mannoside treatment were then assessed in vivo by using
IBC formation as well as implant and urinary tract colonization as benchmarks of
disease progression. Mice were treated intraperitoneally (i.p.) with saline or 5mg/kg of
mannoside 6, which is more potent than methyl mannose in vitro and in vivo, in PBS 30
min prior to urinary implantation. Catheter implantation was immediately followed by
transurethral inoculation of UTI89. IBC formation and bacterial colonization were
assayed by LacZ staining and CFU enumeration of implants, bladders, and kidneys at
6hpi and 24hpi, respectively. Mannoside treatment further reduced IBC formation
(p=0.0051) and bladder colonization (p=0.0114) in implanted animals at 6hpi,
suggesting that this treatment prevents intracellular infection. While eliminated from
their intracellular niche, data further indicated that UPEC were able to persist in the
extracellular milieu where they can colonize the surface of the implants to relatively
similar levels as saline-treated animals (p=0.0547). No statistical difference was
observed in kidney colonization in the presence or absence of mannosides. By 24hpi, a
time point at which the mannosides have been eliminated from the bladder, similar
bacterial loads were recovered from implants, bladders, and kidneys in implanted

animals in the presence or absence of mannoside treatment.

Example 28. Mannoside treatment increases the efficiency of TMP-SMZ in

preventing UPEC colonization.

[0210] In order to examine whether mannosides could prevent establishment of
CAUTI when used in combination with antibiotics, animals were treated with 54 and
270pg/ml of TMP-SMZ, respectively, in their drinking water for three days and then
treated with saline or mannoside (5mg/kg) i.p. 30 min prior to implantation and bacterial
inoculation. At 6hpi, UPEC colonized the implants and bladders at significantly lower
levels in animals that only received antibiotics compared to those who received water or
were only administered mannoside. Interestingly, mannoside treatment in addition to
TMP-SMZ further decreased UPEC colonization of implants, bladders, and kidneys
compared to treatment with antibiotic alone (p<0.0005 in all cases). Furthermore,
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treatment with mannosides alone did not reduce bacterial titers from a 24h old UPEC
infection and in combination with TMP-SMZ showed no additive effects on established
UPEC CAUTI 24hpi (data not shown). Together, these findings indicate that virulence-
targeted therapies in combination with established antibiotic treatment can help prevent
or delay the onset of CAUTI and that further research is warranted for enhancing
mannosides potential as therapeutics against CAUTIs.

Methods for the Examples

[0211] Biofilm Assay. UTI89 was grown in LB broth in wells of PVC microtiter
plates at 23°C in the presence of individual mannosides at varying concentrations. After
48 h of growth, wells were rinsed with water and stained with crystal violet for
quantification as described. For biofilm disruption activity in PVC plates, UTI89
was grown in LB broth in wells of PVC microtiter plates at 23°C. After 24 h of growth,
mannoside was added and biofilms were grown for an additional 16h. Wells were
then rinsed, stained with crystal violet and quantified. For biofilm disruption activity on
PVC coverslips, UTI89 was grown in LB broth in 50 mL conicals containing PBC
coverslips at 23°C. After 24 h of growth, 0.3 uM ZFH-2056 was added and biofiim was
grown for an additional 16 h. Coverslips were then rinsed, fixed with 2%
paraformaldehyde (v/v), stained with SYTO9 (1:1000 in PBS; Molecular Probes) and
observed with a Zeiss LSM410 confocal laser scanning microscope under a 63X
objective.

[0212] Animal infections. Bacteria were grown under type 1 pili-inducing
conditions (2x24 h at 37°C statically in LB). The bacteria were harvested and
resuspended to an ODggp 0f 0.5 in PBS. Eight-week-old C3H/HeN (Harlan) female
mice were anesthetized by inhalation of isoflurane and infected via
transurethral catheterization with 50 pl of the bacterial suspension, resulting in 1-2 x
10" inoculum. At 6 hpi, mice were sacrificed by cervical dislocation under anesthesia
and the bladders were immediately harvested and processed as described below.
All animal studies using mice were approved by the Animal Studies Committee of
Washington University (Animal Protocol Number 20100002).
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[0213] Pharamacokinetic analysis. For intraperitoneal dosing, 50 ul of a 2 mg/ml
(5 mg/kg) or 4 mg/ml (10 mg/kg) solution of ZFH-2056 in PBS was injected into the
peritoneal cavity of the mouse. For oral dosing, 100 ul of a 20 mg/ml (100 mg/kg)
solution of ZFH-2056 in 8% DMSO was inoculated with a gavage needle into the mouse
stomach. Urine was collected at 30 min, 1, 2, 3, 4, 6, and 8 h post-treatment. An equal
volume of 10 uM internal standard (ZFH-2050) was added to the urine. Mannosides
were extracted from the urine by loading on C18 columns (100 mg, Waters), washing
with 30% methanol, and eluting with 60% methanol. Vacuum-concentrated eluates were
analyzed using liquid chromatography-mass spectrometry system30 with a lower
heated capillary temperature of 190°C and a gradient as follows: Solvent B (80%
acetonitrile in 0.1 % formic acid) was held constant at 5% for 5 minutes, increased to
44% B by 45 minutes, and then to a 95% B by 65 minutes. SRM mode quantification
was performed with collision gas energy of 30% for the following MS/MS transitions
(precursor m/z/product m/z): compound ZFH-2056, 447/285; compound ZFH-2050,
390/228. Absolute quantification was achieved by comparison to a calibration curve.

[0214] Bladder tissue bacterial titer determination. Mannoside ZFH-2056 was
administered either IP (5 mg/kg) or orally (100 mg/kg) 30 min prior to inoculation with
UTI89. To enumerate the bacteria present, mice were sacrificed at 6 hpi and bladders
were aseptically removed and homogenized in 1 ml PBS, serially diluted and plated onto
LB agar plates. CFU was enumerated after 16 h of growth at 37 °C.

[0215] Gentamicin protection assay. To enumerate bacteria present in the
intracellular versus extracellular compartments, bladders were aseptically harvested at
6 hpi. The bladders were then bisected twice and washed three times in 500 pl of PBS
each. The wash fractions were pooled, lightly spun at 500 rpm for 5 min to pellet
exfoliated bladder cells, serially diluted, and plated onto LB agar to obtain the luminal
fraction. The bladders were treated with 100 ug of gentamicin/ml for 90 min at 37 °C.
After treatment, the bladders were washed twice with PBS to eliminate residual
gentamicin, homogenized in 1 ml of PBS, serially diluted, and plated onto LB agar to
enumberate the CFUs in the intracellular fraction.

[0216] Antibiotic treatment. Mice were given TMP-SMZ in the drinking water at a

concentration of 54 ug/ml and 270 ug/ml, respectively. Water was changed daily for 3
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days prior to inoculation with UTI89. Mice remained on TMP-SMZ during the infection.
To determine TMP-SMZ concentration in the urine, urine was collected after 3 days of
TMP-SMZ treatment and quantified by LC-MS following addition of sulfisoxazole as an
internal standard.

[0217] Growth curve. An overnight culture of PBC-1 was diluted 1:1000 in LB in
the absence or presence of TMP-SMZ and/or mannoside ZFH-2056. The highest
concentration of TMP-SMZ used was 512 yg/ml and 2560 ug/ml, respectively. Two-fold
dilutions of TMP-SMZ were performed. Mannoside ZFH-2056 was added at 100 uM.
Growth curves were performed in a 96-well plate at 37°C with A600 readings taken
every 30 min for 8 h.

[0218] Hemagglutination assay. PBC-1 was grown statically in LB in the absence
or presence of TMP-SMZ for 2x24 h at 37°C. The highest concentration of TMP-SMZ
used was 256 ug/ml and 1280 pg/ml, respectively. Two-fold dilutions of TMP-SMZ were
performed. Hemagglutination assays for mannose-sensitive agglutination of guinea pig
red blood cells were performed as previously described.

[0219] Statistical analysis. Observed differences in bacterial titers and IBC
numbers were analyzed for significance using the nonparametric Mann-Whitney U test
(Prizm; GraphPad Software).
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CLAIMS
What is claimed is:

1. A compound, the compound comprising Formula (1):

R3

RY (1
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR?), CO(NRsRs), CO(CH2).NR°R®, hydrocarbyl and
substituted hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of formula (1A) and formula (IB):

(R%)a

=
—\_/

A——A  (IA)
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A
(1B)

A is independently selected from the group consisting of CR®and N;

G is independently selected from the group consisting of S, NR® and O;

a is an integer from 1 to 4;

R* is selected from the group consisting of CONHCH3, COOCH3, COOH,
CONRs CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl, OR®,
NR°R®, NR°COR®, NR’COOR®, NR°CONR®, NR*SO;R°®, COR®, SO;R’,
halogen, CN, NO2, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R’, or when a is greater than or equal to 2, R* may
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted

alkyl, cycolalkyl, aryl, and heterocycle.

2. A compound, the compound comprising Formula (l1):

R1 R11 (”)
wherein:

X is selected from the group consisting of hydrogen and OR?;
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R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

A is independently selected from the group consisting of CR®and N;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® R R' and R'" are independently selected from the group consisting of
CONHCHj3;, COOCH3, COOH, CONH(heterocycle), heterocycle, H, alkyl,
cyclopropyl, aryl, OR’, NR°R®, NR’*COR®, NR>*COOR®, NR*CONR®,
NR’SO;R®, COR?®, SO;R®, halogen, CN, NO,, COOR®, CONR’R®, NCOR/,
NCONR’, NCOOR’, SO,NR°R®, NHSO,R’, and R® and R® together can
optionally form an optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6
membered ring; and R® and R'° together can optionally form an optionally
substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R’ is selected from the group consisting of an optionally substituted alkyl,
cycolalkyl, aryl and heterocycle.
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3. A compound, the compound comprising Formula (l11):

Ry ()
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R are independently selected from the group consisting of CONHCH:,
COOCHs3, COOH, CONH(heterocycle), heterocycle, H, alkyl, cyclopropyl, aryl,
OR?®, NR°R®, NR°COR?®, NR*COOR®, NR*CONR®, NR*SO,R®, COR®, SO;R®,
halogen, CN, NO,, COOR®, CONR’R®, NCOR’, NCONR’, NCOOR/,
SO,NR°R®, and NHSO,R;
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R is substituted at the O or N and is selected from the group consisting of H,
alkyl, CH2:R", CH,COR", CH,CONHR'®, CH,CONHR"R™,
CH,CONH(CH,):R™, (CH2),NR", (CH2),NR", CH,COOH,
CH,CONH(CH2),NH,, and (CH.),N(CH3)z;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

. A compound, the compound comprising Formula (IV):

X
9] R12
X /
R® N
R1 R11 (IV)

wherein:

X is selected from the group consisting of hydrogen and OR?;

R? is independently selected from the group consisting of hydrogen, PO(OH)2,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR?®), CHNR°R?,
CHa, S, and NR?;

R’ is selected from the group consisting of CHs, CFs, halogen, Cl, F, Br, |,
OH, NH2, NR°R®, OCH3;, CO.CHs, CONHCHj, alkyl, cyclopropyl, OR®,
CO2R®, CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R® is selected from the group consisting of H and an optionally substituted
alkyl, aryl, heterocycle, and cycloalkyl;
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R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

R® and R"! are independently selected from the group consisting of
CONHCHj3;, COOCH3, COOH, CONH(heterocycle), heterocycle, H, alkyl,
cyclopropyl, aryl, OR’, NR°R®, NR’*COR®, NR>*COOR®, NR*CONR®,
NR’SO;R®, COR?®, SO;R®, halogen, CN, NO,, COOR®, CONR’R®, NCOR/,
NCONR’, NCOOR’, SO,NR°R®, and NHSO,R’;

R is selected from the group consisting of H, alkyl, CH,R"®, CH,COR",
CH.CONHR", CH,CONHR™R", CH,CONH(CH.):R™, (CH2):NR",
(CHz)nNR13, CH>COOH, CH,CONH(CH2)2NH2, and (CH2)2N(CHs)2;

R™ is selected from the group consisting of —OH and an optionally substituted
heterocycle, hydrocarbyl, and substituted hydrocarbyl;

R™ is selected from the group consisting of alkyl and NH,.

5. A compound, the compound comprising Formula (V):

R16
R V)
wherein:

X is selected from the group consisting of hydrogen and OR?;

R?is independently selected from the group consisting of hydrogen, PO(OH)z,
acetyl, COR®, CO(OR®), CO(CH.),NR°R®, hydrocarbyl and substituted
hydrocarbyl;

n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;
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R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH,, NR°R®, OCHs;, CO,CH3, CONHCHj, alkyl, cyclopropyl, OR®, CO,R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

R™ and R'® are independently selected from the group consisting of hydrogen,
NHCONH;, COOCHj;, and CONHCH3;, CONHCH3;, COOCH3, COOH,
CONH(heterocycle), heterocycle, alkyl, cyclopropyl, aryl, OR®, NR°R®,
NR>COR®, NR’COOR®, NR’CONR?, NR’SO,R®, COR®, SO,R®, halogen, CN,
NO,, COOR?®, CONR°R®, NCOR’, NCONR’, NCOOR’, SO,NR°R?, and
NHSO.R’ or R" and R'® can optionally form a cycloalkyl, aryl or heterocyclo

ring.

6. A compound, the compound comprising Formula (VI):
X

y R\L L/R
\A—A/ R
Y N \A—L/
Nt
R’ \L
R (V1)

wherein:
X is selected from the group consisting of hydrogen and OR?;
R?is independently selected from the group consisting of hydrogen, PO(OH),,
acetyl, COR®, CO(OR®), CO(CH,),NR°R®, hydrocarbyl and substituted
hydrocarbyl;
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n is an integer from 1 to 10;

R® is selected from the group consisting of H and an optionally substituted alkyl,
aryl, heterocycle, and cycloalkyl;

R® and R are selected from the group consisting of an optionally substituted
alkyl, cycolalkyl, aryl, and heterocycle;

Zis O;

Y is selected from the group consisting of O, CH(OH), CH(OR®), CHNR®R®, CH.,,
S, and NR®;

R is selected from the group consisting of CHs, CF3, halogen, Cl, F, Br, I, OH,
NH2, NR°R®, OCH3, CO.CH3s, CONHCHj, alkyl, cyclopropyl, OR®, CO2R®,
CONR’R®, hydrocarbyl, and substituted hydrocarbyl;

A is independently selected from the group consisting of CR®and N;

L is independently selected from the group consisting of no atom, N, NH, O and
S;

R, R™®, R" and R? are selected from the group consisting of H and an
optionally substituted cycloalkyl, aryl or heterocyclo 5 or 6 membered ring, 5-6
fused ring or 6-6 fused ring including but not limited to the following examples,
wherein the example is attached via any available CH position:
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N N\
Do R DO R
N

N
o N o s ~NH ® NH

H
N
r\lll/\/) NS E/) NN N=y NSN N=y
N. > N N
y oo o L
O % N N NN

5 D D Do

7. A method of treating a urinary tract infection, the method comprising
administering a compound of any of the preceding claims to a subject in need
thereof.

8. The method of claim 7, wherein the subject is further administered a bactericidal

composition.

9. A method of preventing a urinary tract infection, the method comprising

administering a compound of any of claims 1-6 to a subject in need thereof.

10.The method of claim 9, wherein the subject is further administered a bactericidal

composition.

11.A method of reducing the resistance of a bacterium to a bactericidal compound,
the method comprising administering a compound of any of claims 1-6 to a
subject in need thereof.

12.A method of treating inflammatory bowel disease, the method comprising

administering a compound of any of claims 1-6 to a subject in need thereof.
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13.The method of claim 12, wherein the inflammatory bowel disease is Crohn’s
disease.

14.The method of claim 12, wherein treating comprises reducing symptoms
associated with inflammatory bowel disease.

15.A method of inhibiting FimH binding to mannose, the method comprising
contacting a compound of any of claims 1-6 with FimH, wherein the compound
binds FimH and inhibits binding to mannose.

16.The method of claim 15, wherein the mannose is exposed on a bladder cell.

17.The method of claim 15, wherein the mannose is exposed on an intestinal cell.

18.A method of treating a catheter-associated urinary tract infection, the method
comprising administering a compound of any of the preceding claims to a subject
in need thereof.

19.The compound of claim 1, wherein the compound is selected from the group
consisting of:

OH OH
oH OBI
$)
HPo o HRo o
. »
OH OH
OBI =N OH =
H(|2|O 0 H9|O Q \ /N
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OH
05 OH
HQ&A HQ& N
O v
Ovr g™
or v
5 N-N 6
OH OH
08 OH
- 0]
"o 9 "o 0 \o
0 O NH o) O N/\\g
() ()~
7. 8.
OH OH 7 '{'
OH OH ~
H%O R OH HﬂO R NH
oD~ (O~
v ve
9. 10.
N
OH 7\ on
y OH == of N/
Fo Q NHo HOo 0 N\)
O N (0] N/\(
(O o (O~
11. 12.
o H,N
OH
OH OH
HRo & o) i MHo R o \N\
oSO N O o
) o0
13. O 14.
OH OH
OH OH
Ak Ak

O O
D~y D~y L
() ()2
15. 16.
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FIG. 36C

(a) RPh-B(OR),, Pd(Ph,P),, dioxane/water (4:1), Cs,CO,, 80 °C (b) NaOMe, MeOH;
(c) Pd(OAc),, pinacolborane; (d) Pd(0), Het-Br.
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BT e AE 1t BRI L & MFT5 A
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A FR i

[0005] 7 HH R 55 FH T FRiPRGBE 25 88 (T FimHPA A2 v 97 RO TR JR i J8% % A 498 iE 44 i 9 (51
e B IR A 1 45 W 98 AL S AN TV

[0006] K AHE =

[0007]  f bR 1 K AT I (uropathogenic Escherichia coli,UPEC) 5|2 H) K 545 5%
e (UTT) A2 32 1 — Pl i WG M50 o RO 2R AN 5 52 mm 2 BRI, o e e a7
HIAE BB IL 254038 70 - B AN , RS Wi 7= i 491 e a4 i A 207V (B R R PRI AR 2 —
ANE R ) /o i 52 R R DA S T it AT ) P B R PR UT T A8 T JR 22 I R H I i e i R
0 H R AT B 75 T RRIX N TR P B AR ALER L T KRR B R AT

[0008]  H:== [ RHMEANEE ) V2 2 F S A P B G P 95 1) 0 i AR o IX e Jik L i 1) 1 2
FH 75 B O 5 2 20830 ) 5 aH iR P 2 O e i@ e £/ 51 2 E 3 %12 (chaperone/
usher pathway )30 K2R A B LF4E 128 i A i b 3k ) 2 (A1) SRS AR AR F 91 R . 1Y
B H B G P inHAE I R e U KR 22 R B R0 E B EREZ G,
UPECHE % 71 15 Dt %) 1 22 <pbR 200 Pt pAy 508 R Tl 0, A T T2 s A A A5 240 L P 4 o 7% (1BC) o
TE G , A0 TR A IBCH 8K, 1) AH AR A M A , 3 BB R —ARIBC. X & UPECHE JR % HH K &
PUEY 1 T B0 B KL

[0009] &5 T H S HE I F i mHIP) XSS 28 & A4 25 74 2 7 H B W 4k 45 5 7EF imH_E 19 77 570 HB, A 1
Arh o H Fe A A AL U R EEOR ST Y, B DN & AE A PRUPEC B8 AU 5 X 3004 mHA: [X] o 72
AR o K, FimH FEANUPECHS 5 4 6 0 9 B % A

[0010]  XJ T 2 kit , Bk & —AN P il . 2 A 2EUT TR 46 & AE B a2 A7)
RUTTII SN HIN B A 25-44% T geftk B I 58 — IR ORAE, LA R B 3% AT Be P& [l =ik KA o
R HATIE S PUAE R IGIT LA M IRIGER VG G AR RATIIR KA R A 7 L 2R 1 UTT
5540746 IR G b A [R) 20 B 1R PR 51 » — TR AR JB R 58 44 1 %2, F HLUR 68 %6 19 & K HH UPECHY
FHIFIHIAG TR 7~ B AR 51 , Gnod oo PR i v i B B 2 451 (RFLP) 23 A1 B i o o 72— SR B 52
i, MNP R A 43 B ) R MR B AR P 50 9% 8 35 R Y T TR 5 6 N T AT AR UT TR 41 B
B R AR ] o 55— B T E B 72 00E BRUPECI) AH [F] B AR 7] 75 214 34F 5 S B R EUTT  AH IR R
PR e 52 RO SCRFUPECHE o AT - AE T 52 8 AN (1) DL A - AR B3 ) BonAE SV i g 2.
J i S A N it R (QIR) I AE S IR AL R B & I R, F B B ARSI 9T 1R DL R R G 774
BRI Z JEAF R o R, QTRA ) 40 B 1) PR A BT 9 R PR UT TR B 52 PR 2%
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(00111 Z&EH 175 (1BD) 3=l W Bl e , BRIV J5t T2 14 45 1 28 Al v B SR 9 (CD) 2H B, Frp
TE VG 77 1E 5 B A 5100, 000 A H 2915020045195 451 1) & - 98 56 o £E TBD H WL %2 21 (1) 7 3 %%
i MR B 2 R 1 AR R - 5 AR ) N 2 18] A EAE L ST 2 BN R o R 2B M K AT
B (ATEC) 15 & 8 v 2 R 6 (CD) B S35 (R W 9% o 8 Y87~ H 5 0 1 38 ek L M F £ mH 24 B R P
FORFH IEATECH 35 T M o % T ATECAECD £ 35 B 1 14 1 28 Hh R S B8AE Y, IX e 45 SRR B
FimHA 574G 7] B8 AT HURSBRHVETT

(00121  [AIk, X ATy L PR B IR , I HLB 1E T AR ikt 22 100 5 1k I3 G 1) Sk 1) e S
2T B PN fis 22 10 B B80TR T A AE 7 o B BN YE L TR Bl v B TR e A S R R 1)
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(CHz)nNR°RO I 3 FEUAR ) f 2 5
[0019]  nj21 & 10754 ;
[0020] 7Z/Z0;
[0021] Y%k 5 |y B~ 2 Rt 4 : 0. CH(OH) .CH(OR®) \CHNR®R® . CH2 . SHIINR® ;
[0022]  R'i%&H HI LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
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[0036]  n/21ZE 10054

[0037]  Z/20;

[0038] Vi [ FH LA N ZH B 20 : 0. CH(OH) \CH(OR® ) \CHNR"R® CHz  SFINR;

[00391 A7 Mk F £h DA LA 4L - CROFIIN

[0040]  R'ik [ Hh LA N ALRHI4L : CH3\CF5 5 3 \C1.F \B:.1.0H.NH2\NR°R®.OCH3C02CHs

13



CN 105682665 A ﬁﬁ HH :I:; 4/64 71
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[0052]  R'i%&H H1 LA R4 I 4H : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
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Fre L PR 3L 55 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;
[0057]  R'*{EOBINAL B AR , IF Hik B B LA R4 i 4 - H. Be 36 LCH2R' LCH2COR'? |
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COOCH3COOHCONH( Z ¥ ) « 4230 e 2k PR P 36 L 95 2L LOR® \NR°R® \NR°COR® \NR°COOR®,
NR®CONR® \NR°SO2R®.COR®.S02R” . 5 2% CN.NO2.COOR®,CONR’R® .NCOR” \NCONR" .NCOOR" . SO2NR°R®
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[0095]  Z/20;

[0096] Vi [ LA 4 A4 : 0. CH(OH) \CH(OR®) \CHNR’R® CHz  SHINR’;

[0097]  R'itH eh LA NALEI4L : CHs \CF3 54 38 .C1\F \Br.I.0H.NHz \NR°R®.OCHz CO2CHs
CONHCHs  J5¢ 3 IR A 3 . OR? . CO2R® \ CONRR® , Ji& J2 FIERAR Fr) S 2 5
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(01001  R'.R'S.R¥AIR* % [ 1 LA N B 4L - HOA SAT S B 38 g 2 L 55 3 B 44 3R 5186
TCH 5-6 PR BL6 -6 HH A , R0 FEAHANPR - LA T s8], Hrb a2z S 4538 e A 77w FH (89 CHA. B A
Bz
H
0 N S S 2 0 m
o i W 1 L L %

H H — N
N o} N o ~s r\,NH ~ NH
Nlr\/) 'Lr\/) E/) N=n N=y N=pn N=y'

[0101] (j [ij Ej [;T [:j {:N li‘i
H
-N

4 & B Db
O 0 0 GO oo O

[0102] A KW 5 — FiR YT RGN T 2 NE AR A A /5 B 32 6 il A

&Y.
(01031 BbAh, A Wi — b TR PR B S AL (R 7V o 125 R B ) A i 20 52 0l 3 Tt
KRG

[0104] 7B —J71f , A K Wi 25 — FhBR AR B 0 2% B AL S W0 FL e 0 0732 . 1% 07 A3
) 5 ZE 0 52 i A R AL &)

[0105]  7E 55— J7 [, A K Wik a5 — PR I7 2 0EVE B i ) 07 V% o i 7 V3G 1) 6 77 1 %2
WA A K AL S .

[0106]  7E 57— 7 TH , A W I 5 — Fh 0 1) F i mH&S & 58 0 73k o %07 V3 35 1 A ki
W EYSFimHEfl, Kz &4 G Fint, 3 HiH| 5 H BN LS.

(01071 fE5—J7 10, A KW d5 — P I7 S B AR I PR R IR G I 7 1 2 T iR A dE A
T L 52 i A R S

[0108] Pt & fajid

[0109]  AHIE A& 2D —ALLR EHIERI B B AR A R ) AL R RS A A
AW AR RIE AT L% S LR Rt .

(01101 [&] 14 2 H 78 0 Ak & 400 Tl /N BRUBS G AR B Hh I UT T AR A Ak &4 (A)
ZFH-4269. (B)ZFH-5254 ( SZ a5 7 ) F1(C) ZFH-5240 (S it 5] 18A ) I 4544 o (D) f 7R 50mg /kg )
26925411240 8%+ T-DMSOAIPBS {1 J52 o o (1) 21 41 ¥ FEE P A1 o

[0111] 2R L/ N ZFH-5254 1 AL H 55 05 405 0o0f U7 /)N BB e AR 28 b (R UT T
/R iz &4 (A) ZFH-4269 . (B) 1CT68 (5L it 51 16 ) A1 (C) LCT 70 (S5 14) ) 4544 . (D)
7N 25mg/ kg I AL B P ZFH269 5 v R4 AL J FE H 40 400 1 ¥k o
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[0112] 3G M ITAL K R PKI H B HEE AL &I 454

[0113] B4Rk N 25 265 1) H 2 B E AL S0 KRR R I 2580 1122 B B FIM-5240 (5E
Jit 451 18A) i 7~ B A4 PK

[0114] &[54 1R (PO) 25 25 H B2 BT b & E KR P I 25830 1 Kl .

[0115] K64z H B b & MTE /N R IR 258380 715 A &9 (M) ZFH-4269 . (B)
ZFH-5254 (2517 ) « (C) ZFH-5240 (S i 5] 18A) B 4544 « (D) 5.7 269 . 254 L Hij 25 F1240F) 254X
NI

[0116] I THEL 5 FhH # M 0 25 75 /N R S EUT B G AE  rh i TH A8 (A) R TE/NR &
PERSGARAL , 25mg /kg Y] ZFH269M125mg / kg ) ZFH-426 9 iy 24 8 22 [ AR B I FH F) 4H T3 5
(B) SR TE/INER B It IR B 2R Hh , BTG T 244 5 AT 2R AR TS T o P 240 1 5 5

(01171 8L 3 PRI 24 : (A)FIM-1231 (5L f5120) « (B)FIM-1233 (Lt f521) A1 (C)FIM-
6123 (S f5122) ) £ 44 o

(0118] &9 L 25 Pl H &5 BE T4k A& W ) I ¢ Fe e M AR AR Y Fi 4k &9 (A) 4ZFH269. (B)
5ZFH240 (5251 18A) « (C)5ZFH61 A1 (D) 1CT8T (SLiiti 14 ) i) 45 #) o AL &5 ZFH6 1 F11CT8TAH X
T-47FH269F157FH240 EL A HE i A5 2 31 (t1/2) « (E) B BHAZFH2697E I 3% 25 H BE A7 7E T 1
gt

(01191 &1 10 2 4 1] 2 ThI #5642 25 A1 11 B 1 I M o (A) 625 5 22 P BH 1 R0 o =2 1K [ PR 40
(R 45K o (B) H 42 1 18 5 2 IA B BRAK AL & 1) TN 30 1ok 20 1 Pk B AT 45 6 o TRk AL B 2
W] 0 518 SRR LB P S5 G . (C) 32 LT 15 £ 4 R B IEAb R 2544

[0120] PR 1144 F imH Ay T 10 6T 15 JBE 1 Rk B 7 P £ R PR A5 (A) R % 6 Do P KW A R
(UPEC) @i #522 T (B) FR A 1 B 18 B L I F i mHKG B 22 G Jie kb 17 o (C) UPECHYF i mHAE S 14
SE AR RGN 1 JRBEEE 1 (uroplakin) o

[0121] 1244 BIRFimHEEEE 3R 45 M 3FID—H B2 B 45 G I B AR A1 . (A) B RTE 1LY 1R &
9 AR PP imHAG B 25 H B2 e DL 5 T 2 R IR AR I 1 o 2 A BAE B % & T FRinH H 5
PEZE A D489, (B) Tn 6 4 2 11 48 N IR BR JE 1 98 28 1 5 H S B 1 &5 65 T B

[0122] P 134 2 H S Wl A UT TR M 700 I3 58 . 1987 B 4, £ firE AR IR &
JIW 20 H BT b, WS ) AR H £ B I RO B, FF BBk = bR A2 A 45 2 LY
&, AHRIE 1 AR A=) F R sl R S A 7

[0123] [ 14¥22 T I H B & TRinHF AR 455 AR DL S H 52 B3R 52 1)
FRALTD-H B WE-FimHE5 1) o £ T 2 5 Tyr48. . Try137 M T 1e52 2 [ 47 785 A wi /K M AH B A
H

[0124] & 1544 F T 3P4 4L & VOB KT F i mH A 5 0 45 & 0 RS 7 A0 &R & (HA) JHA T &
S 5 P U0 ) 0 L DT 2 R A T 4 ) MK R 20 if 4 B A F i mH A 5 14 . % (CHA) B4
HAT 3 52 S AR -S40 ) 20 .28 ) > 90 %6 I ¥k (1K) 7 0

[0125] P 1644 2K H B F WA S5 MVE 1 9% R (SAR) o (A) TR TSR 30 &AM Y
AT DA S 3X Un ] 52 M HA TR i o (B) 2 T-HAVR B2, SBAL BT AR IE 1 « (C) ZE B G T M %2 2]
FH B

[0126] KENTHLAEZHHEET T EMRITSEENEG . 2R EHET NS
Tyr48FNTry 1371 Ei /K P Bn—m e AL A ELAE
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[0127] & 1844 Bon ik &6 88 s TMP-SMZIG T i ] o (A) #E 22 SMZIK 45 79, 3F H.(B) 4
TMPHLAE R IS5 ) o (C) 4 2ZFH56 H #5 Al F I &5 44 . (D) 7RIk 2 J5 6 /NI 78 = S Al B CFU
7£ H6(100mg/kg) «TMP-SMZ (43 /& 54 81270ug/m1 ) FAITMP-SMZ+6 4L B /NER H , UTT89 7€ JH
BAG o 7K PR 38T T LRI - 3941 %P <<0. 05 3 %%P<<0. 01 ;%P <<0.0001 ,Mann-Whitney U4 .
(E)7F & PPk BEI TMP-SMZAZAE R , 7R B A UL S A B A ZFH-2056 F , 1 HHPBC-1 i 4= K ith 5,
TR PBC—1 /2 #E Ifs PR _E 6} TMP—SMZ EL A5 Hi M [ UPEC T Bk o 1A 253 R 5 AN IE [F] H B E R
FLMEPBC-1 /A K .

[0128] & 19 ASRARAT IE A AL A4 - AR SRASE 2L [4] S 25 38 58 2504

[0129] 202 AE AN H R FEE A7 AE FRUFimHEs K F 2 B B M AL &4 (A)FIM-4284
A1(B)FIM-426911) 2514 o (C) ARAL FH SR HUARAE /N1 48 25 5 Asn 138,

[0130] K212 4b-B W7 2 L0LEVR YT IR AL T T 2 7 MG 5 ) 25 A3 1 At « (A) DALY
SR HUR B ZRAL ST 210 4HBEHATG FZ (EC>90) Bon T4 5/ . (B TR 1088
U 254030 05 AL B 2 567NN, FE50mg/kg T AL S I8 A1 077 AR (1) R itk BE S 25T
7£100mg/kg T HIAL-E 46 o B v B B0 s H 85 8 (I PAMPA TN 1) T 203 14 5 44 3 25 4X3))
VAE Y P58

[0131] K224 A H iR B AE 12 MR DE 28 rh I DAk (A) Hfi s H FE M8 4544 - (B)
ZeH BWETE 10/ 5544 o (C) 18 1t IR gL i) /N B PBS ER AV & 406 . 88K 10 (I il , 50mg /kg ) BL TMP-
SMZALEE  7E AR HE 27 J5 6 /N8, AR T PBS AR 38 11 /1N B 5 H 22 0 7 Ah B D /0N B HP 1 400 1 3 A
TR 2 T ARAHI A A P8 Wl B ik 61 TG . (D) PP Bk 44 (1) /N BRI PBS B4k & 18 7
— IR R BR8N TR I = U GRIR F AbBE  AERT AR A B 2 J5 247N S RN A )8 b 3L 40 35
7N IS PBS AL (1) Zh W0 I 40 B v H R 2 R R (CHID) ZK P4 25 48 7 LRI P 3ME . %P <
0.05;%%P<<0.01 ;3%¢P<<0.0001 ,Mann-Whitney UK.

[0132] 23 G2 BIAJ IR o 7 [RIHAT i FE — S 2 /s BIA 22 R H W0 EE 14 I o

[0133] |24 2 78 1 Ik 4h 25 2 Ja () D—H B2 B R AT o (A) R 2 FIM-2056 (1) % i =4 . (B)
TE RS 25 2 Ja VEAG B A =40 “RT

[0134]  [&] 254 & 78 K 1 B Ak AR & Fh AT A2 4 o V1Al AR DA e adk AR A2 e M . (A)
27FH56 (B)4ZFH123. (C)4ZFH89.(D)4ZFH131 . (E)4ZFH105. (F)4ZFH44 . (G)4ZFH55. (H)
57ZFH049. ) (1)5ZFHO38A1(J)5ZFH048.

[0135]  [E|264Hi4s S T &4 (A)FIM-4269. (B)FIM-5254 (5L 517 ) A1 (C)FIM-5240 ( 5L i
BI18A) B /IR 25430 1% - (D) Hlie H BE BEH 72/ SRR B 28/ NI IR FE K]

[0136] P 27Hi2: S EUTTR R 1) e SAL &V - % H =M AL &4 (A)FIM-4269. (B)
FIM-5254 (S 57 ) F1(C)FIM-5240 (S5 18A) (1 4544 - (D) ZFH269 F1269 1) Bl 24 7F A MEUTT
BT G 2B PR AR DR . (B W RN B AN

[0137]  [E|2844: S WA B J1 22 iR «

[0138]  [K| 29442 AL WHE S A R 45 1 . (A) {2 A o FE SLBh W 40 i 2 i B =%
K. (B) 4 & Mk R B 454

(01391 3042 1 7L B 45 # A 25 i o

[0140]  E[31HHL A S HEH AIN-FEH R S .

(01411 K322 & i CERRI P R E - .

19



CN 105682665 A ﬁﬁ HH :F; 10/64 71

[0142] 3354 & IN-IE RN A K~ 2 .

[0143] P34 %G eI 05 H EE B SARS EE ) R =

[0144] &35 4G UK H B B Suzuki SCEER) /R = B

[0145]  [KI364i% 23R I 7 2 B AN BEE I o (AB) S R ZEHATN 58 A A5 Z92uM, (H A AR
RIA IR PSSR . (C) Bon B AR B .

[0146] & BHVER

(01471 ©LJF A HMHHI 40 B4 (1) 1 24 1 B 19 The A &40 - BT iR A & 0 ml 3d T 968 97 IR % i e
Ave B B ABIFE RIS , BTl A 2 mT B 1 41 B 5 GE AR 28 5 I 2 2 DB 1 Jgé s DA
Ko T ST AT 78 24 5 e M R PR S R i B o A B LR R 1 T A R AL S I 5 R

[0148] T.4L&W

(01491 AR —A 72— MDD HED:

[0150]

R’ (D
[0151]  Hirr,
[0152] Xk [ H LA R 4L 4 « SURI0R
(01531  RZph~THbIE H B DL T 2H B 2H &\ PO(OH) 2.« Z, B 3 . COR®. CO(OR®) .CO(NRsRs ) - CO
(CHz)nNR°RO I 3 FEAR ) f 2 5
[0154]  n/21 & 100924
[0155]  Z7/20;
[0156] Vi[5 |1 LA 2 Rt 4 : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR® ;
[0157]1  R'i%&EH H LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - J5£ 5 A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR Ay i
[0158]  R*ik [ Hi LA N R4 : s (TA) ATk (1B) -

(RY),
A—=[=A
[0159] \A
<\ 4
A—A (IA)

20



CN 105682665 A ﬁﬁ HH :F; 11/64 71

[0161]
[0162]
[0163]
[0164]

AT % ) E B R 2B 2 - CROFIN

Gl 7 3% [ H DA AR 4« S NRP A0 5

afe 1 AR AL

R*3%E E H PA T 2H B %) 45, : CONHCH3 . COOCH3  COOH L CONRs  CONH ( 4434 ) « 23K JH e 3

AP 3L L 75 3L LOR® .NRPR® .NR°COR® \NR®COOR® .NR’CONR® \NR®S02R® . COR® . SO2R° . i 25 .CN.NO2
COOR®.CONR®R®.NCOR" .NCONR” .NCOOR" . SO2NR RO FINHS0oR" , 8% 24 a K T 8% 25 -2/} , R*A] AT 156 T
FAT G B B e 3 L 55 FL B 2 A58 6 TR

[0165] Rk HH LA N 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR AR e it
[0166]  ROFIRTIE H FH LA N AR AL AT AR I o 3 W IR e Ik L 55 LRI 43R
(01671  FE— ALt s B, ARG FE (1), Hd .
[0168]  Xi% H HH LA N2 i 4 : SEURIOR? s
[01691  R¥d~7 ik (5 /1 DA 2 R 4 - S0\ PO(OH ) 2 2, i 3 . COR® .CO(OR?) .CO(CHz2)nNR°R®
F FEFNHUA I 2 5
[0170] nZE1ZEARIHEEL
(01711  7Z20;
[0172] Y%k 5 1 BA R 2Rt 4 : 0. CH(OH) .CH(OR®) \CHNR®R® . CH2 . SHIINR® ;
[0173]1  R'& [ H L 4RI 4 : CHs . CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;
[0174] R H H A FARAI4 R (TA) F1zl(IB) -
(R)a
A—|=A
\
<\ /'
[0175] A A
(R*)q
G-
—
\A/A (IB)
[0176] AT %k H LA R 2 20 : CROFIN
(01771 GAiS7 ik ) DA 4L 20 : S NRPFI0 5
[0178]  aR1 &3 HL,
[01791  R*%& [ 1 LA N 4 A ) 41 : CONHCH3 . COOCH3 - COOH . CONR5 CONH ( 423 ) L 42 3R JH . 58 2

AP 3L L 75 3L LOR® .NRPR® .NR°COR® .NR®COOR® .NR’CONR® \NR®S02R® . COR® . SO2R° . i 25 .CN.NO2
COOR®.CONR°R®.NCOR" .NCONR” .NCOOR" . SO2NR RO FINHS0oR" , 8% 24 a K T 8% 2% T2/} , R*A] AT 16 T

21



CN 105682665 A ﬁﬁ HH :F; 12/64 11

FAT R U QI PR e 4 | 55 FE B 24 586 LI 5
[0180] Rk HH LA N 4L 2 s HUA S AT AR P Joe I L 75 36 Z4 IR AR e it
[0181]  ROFIRTIEH FH A N AR AL AT AR I o 3 W IR e Ik L 55 LRI 43R
[0182]  7E 5 —skhti 7 &, A K AL &P aFE (1), Hrr.
[0183]  Xi% H HHLA N2 4 - U RIOR? s
[0184]  R#phs7 ik [ H1 LA R 4L 4H : & —COCH3 . —PO(OH )2 ~COCH2N(CHs )2
[0185] 7Z20;
[0186] Y%k 4 H1 LA T 2H i 4H. : 0. CH(OH) AICHs ;
[0187]  RYZCHs;
[0188]  R*ik [ HI LA N4 : s (TA) A (IB)
(R,
A—|=A

[0189]

(01901 A7t ide ) ph LA R 4L BRI 4L - CROFIIN

[0191]  GAS;

[0192]  aj&1 & 4184y,

[0193]  R'i%& [ £ LA~ 2H I 46 : & . CONHCH3 . COOCH3 . COOH . CONH( 42 ¥£ ) \NHCONH FI 44 £ ,
o Ha KT B T 20, RART AR I AT I AR ke 2 L 57 B B2 A5 86 031 5

(01941 RoiG 1 h BL R ALBI AL HEL B AR BRI e 55 3k AR AN FR L

[0195]  FEA%- S RSkt /7 S — s Bk B AT S, i s (D AL S 902 B4R T AT
(WEET AL A=

[0196]  {E&SERTSEMt T SR 55— o= B PEE AT SR b AR WAL 5 02 oK R 10 S i 51
1-237125.,

(01971 AR 52— M (TD L&

22



CN 105682665 A ﬁﬁ HH :F; 13/64 71

R8 R?

[0198]

R1 R11 (II)
[0199]  Hir,
[0200]  Xi% H HH LA N2 i 4 - SURIOR? s
(02011 RZJS7 3% [ F DA T 2H B R 4« S0 POCOH ) 2. 2. 3 . COR® . CO(OR®) - CO(CHz2 ) nNR°RE
o AR e 2
[0202] nf&1 & 10M) 5%
[0203] 740;
[0204] Y%k 5 H1 A R 2 R 4 : 0. CH(OH) .CH(OR®) \CHNR®R® . CH2 . SHIINR® ;
[0205] A7k F p DA R 2 20 : CROFIN
[0206]  R'i%&H H1 LA R4 I 4H : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH5.C02CH;
CONHCHs - J5£ 5 A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR Ay i
[0207]  R®.RY.R'OFAR'phSr ik (5 FH LA 2H A 41 : CONHCHs  COOCH3 COOH CONH( 43R ) L 44
PR H. B AR 3L L 55 55 LOR° \NR°R® .NR°COR® .NR°COOR® .NR°CONR® \NR°S02R® . COR® . SO2R"
2 .CN.N02.COOR’ ,CONR’R® \NCOR” \NCONR” \NCOOR" . SOsNR°R® \NHSO2R" , Jf- H.R®FIR?— 2 A] /T 1%k
T AT e B O B e Ik L 55 L B 44 FR5 806 0 IR 5 FF FLRVFNR'O— b ] T3 JF2 AT 42 AR ) 20
ik 5 BB R IA5E6 TG 5
[0208] Rk HH LA N 4L 2 s HUA S AT AR P Joe 3 L 75 35 Z4 IR AR e it
[0209]  ROFIRTIEH FH LA N AR AL AT BRI o 2 W IR B Jk L 55 LRI 43R
[0210]  fE— AT B, A KA S aFER (I, Hr
[0211]  Xi% H HH LA R 2 i 4 - SURI0R? s
[0212]  RZJS7 3% [ FH BL T 2H R R 4« S0 PO(OH )2 2, 3 . COR® . CO(OR®) - CO(CHz2 ) nNR°RE
2 AR e 2 5
[0213]  nfZ1 & 10f) %K,
[0214] 7ZRO0;
[0215] Y%k 5 H1 A R 2 Rt 4 : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR® ;
[0216] AT % F LA R 2 20 : CROFIN
[0217]  R'i%&EH H LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - J5£ & A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR Ay e
[0218]  RE.RY.R'OFAR'har ik [ i LA 2H A 4 « & - CONHCH3 COOCH3 COOH CONH( 4% ¥£ )
FNZIR, SRS AR — e v AT 32 F AT e B R PR e it 95 Sk sl 2 IR 58806 7638 , 3F HRVFIR'O—

23



CN 105682665 A ﬁﬁ HH :F; 14/64 11

JEC TR T AT e AR B e 2 L 5 JE Bl A PR B 6 TT A 5

(02191 ROk H HH LA R LA 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e i

[0220]  ROFIRTiEH FH LA N AR AL AT AR I o 2 W IR B Jk L 55 LRI 43R

[0221]  7E 53—kt T B, A K A &Y aFE(T11) , Hrr

[0222]  Xi%k [ H LA LA 4 - EFI0R? 5

[0223] RT3 [ FH BL T 2H R R 4« S0 POCOH )2 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2 5

[0224]  nf&1 & 100 %%,

[0225] 7/0;

[0226] Y%k 5 H1 A 2 Rt 4H : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR® ;

[0227] AT %k F DA R 2 20 : CROFIN

[0228] R [ H1LL 4RI 4. : CHs . CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0229]  R®.RY.R'OFAR'Uphar ik [ o LA 2H A 4 « & - CONHCH3 COOCH3  COOH CONH( 4% ¥£ )
FNZIR, SRS AR — e v AT 3 F AT e B R PR e it 95 Sk sl 2 3R 58806 7038 , 3F HRVFIR'O—
JEC TR T AT e AR IR e 2 L 5 JE Bl A PR B 6 TT A 5

[0230] Rk HH LA R L2 s HRA AT B R Joe 3k 55 6k L ZH 3R RIER e I

[0231]  7E 5kt T &, A KA &Y aFE(I1) , Hrr

[0232] X% H HH LA R 2 i 4 - SURI0R? s

[0233] RT3 [ F LA T 2H B R 4« S0 PO(OH )2 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2 5

[0234] &1 & 10M) %K

[0235] 7/20;

[0236] Vi[5 H1 LA 2 Rt 4 : 0. CH(OH) .CH(OR®) .CHNR®R®.CH2 . SHIINR® ;

[0237] AT ik F DA R 2 20 : CROFIN

[0238] Rk [ H1LL 4RI 4. : CHs CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0239] RERIOFIRMEA

[0240]  RYi% 5 1 LA 4 B¢ A 4H - CONHCH3 . COOCH3 . COOH CONH( Z%3A ) L 434 H b ik (A A
H  F5HE OR° .NR°R®.NR°COR® . NR’COOR® .NR?CONR® \NR°S02R® . COR® . SO2R® , 5 Z .CN.N02.COOR
CONR’R® .NCOR" .NCONR” .NCOOR" . SO2NR°R® \NHSO2R", - H.R® FIR"— 2 AJ AF- 3% 2 AT 1E B A I 30
Bk 75 FE B AR5 E6 TC IR 5 FE FLRVFIR'O— i n] AT 34 F2 AT 42 AR ) 30 o 22 | 5% L B 43R5
6T

(02411 ROk H HH LA R LA 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e it

[0242]  ROFIRTiE H FH LA N AR AL AT AR I o 2 W IR e Jk L 55 SR 43R

[0243]  7E 5Lt T B, A KA EYaFER(ID) , Hrr

[0244]  Xi% H HH LA R 2H i 40 - SURI0R? s

(02451  RZJS7 3% [ H BL T 2H R R 4« S0 PO(OH )2 2, 3 . COR® . CO(OR®) - CO(CHz2 ) nNR°RE
2 AR e 2

[0246]  nj&1Z& 10M) %K,

[0247]  7/20;

24



CN 105682665 A ﬁﬁ HH :F; 15/64 71

[0248] Yk g | BA R 2R 4 : 0. CH(OH) FICH: ;

[0249] R'i%&EH H LA R4 R4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - J5£ 5 A 75 2 LOR® . CO2R® . CONRR® ., J& Jk AT AR ) i

[0250]  R®.RY.R'OFAR' bz ik (5 Fh LA 2H A 41 : CONHCHs  COOCH3 COOH L CONH( 43R ) L 44
PR H. B 95 35 B 75 %&£ L OR® \NR°R® .NR°COR® .NR°COOR® .NR°CONR® \NR°S02R® . COR® . SO2R"
2 .CN.NO2.COOR’,CONR’R® \NCOR” \NCONR" .NCOOR" . SO2NR°R® \NHSO2R", 3 HR®*FIR"— & A {T-i%
T AT e B O PR e Ik L 55 L B 44 IR 5806 TG FF 5 FF FLRVFNR'O— b ] AT 3% JF2 AT 42 AR ) 20
fidik 77 HEECR A5 6 TG

[0251] ROk H HH LA R LR 2 s HUA S AT AR P Joe 22 L 75 35 Z4 IR IR e it

[0252]  ROFIRTiEH FH DA N AR AL AT BRI o 3 W IR B Jk L 55 SR 43R

[0253]  7E 5 —skhti T &, A KA S aFE(TD) , Hrr

[0254] Xk [ HH LA F 4L 4 - SURI0R

[0255]  R#phSz ik [ B DL 4L A 4H : & —COCH3 . —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0256] 7/20;

02571 Yk g | BA R 2R 4 : 0. CH(OH) FICH: ;

[0258] A7 ik F H DA R 2 20 : CROFIN

(02591 R'i%&H B LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CHs.C02CH;
CONHCHs - J5£ & A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR ) e

[0260]  R®.RY.R'OFAR' bz ik (5 FH LA 2H i 41 : CONHCHs  COOCH3 COOH CONH( 43R ) L 44
PR H. B AR 3L L 55 55 LOR° \NR°R® .NR°COR® .NR°COOR® .NR°CONR® \NR°S02R® . COR® . SO2R"
2 .CN.NO2.COOR’,CONR’R® \NCOR” \NCONR" .NCOOR" . S02NR°R® \NHSO2R" , 3 H R®*FIR"— & A {T-i%
T AT e B O PR e Jk L 55 L B 44 FR5 806 0 FF 5 FF FLRVFNR'O— b ] T34 JF2 AT 42 AR ) 20
fidik 77 HEECR A5 6 TG

[0261] ROk HH LA R LA 2 s HUA S AT AR P Joe 22 L 75 35 Z4 IR AR e it 5

[0262]  ROFIRTiE H FH LA N AR AL AT AR I o 3k W IR B Ik L 55 LRI 43R

[0263]  7E 5 —sLhti T &, A K AL S aFE(TT) , Hrr

[0264] Xk [ HH LA F 4L 4 - SURI0R

[0265] RSz ik [ B DL 4L 4H « & ~COCH3 . —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0266] 7/20;

02671 Y%k 5 | BA R 2R 4 : 0. CH(OH) FICHz ;

[0268] AT ik F LA R 2 20 : CROFIN

[0269] RYZCHs;

[0270]  R®.RY.R'OFAR' bz ik (5 LA 2H A 41 : CONHCHs . COOCH3 COOH L CONH( 43R ) L 44
PR H. B AR 3L L 55 55 LOR° \NR°R® .NR°COR® .NR°COOR® .NR°CONR® \NR°S02R® . COR® . SO2R"
2 .CN.N02.COOR’.CONR’R® .NCOR” \NCONR" \NCOOR" . SOsNR°RFINHSO:R” , - HR®FIR?— 2 ] fF-i%k
T AT e B O B e I L 55 L B 44 FR5 806 TG IR 5 FF FLRVFNR'O— b ] AT 3% JF2 AT 42 AR ) 20
fidik 77 HEECR A5 6 TG

(02711 ROk H HH LA R LR 2 s HUA S AT AR P Joe 2 L 75 35 Z4 IR IR e it

[0272]  ROFIRTiEH FH LA N AR AL AT BRI o 3 W IR B Ik L 55 SR 43R

25



CN 105682665 A ﬁﬁ HH :F; 16/64 71

[0273]
[0274]
[0275]
[0276]
[0277]
[0278]
[0279]
[0280]

15 57—t B, AR A G aFE (1D, K.

X 1 PA N 4R A - SFI0R?

RE3 ST ik ) H PR 4L 8 41, « &« —COCH3 . —PO(OH ) 2 A1-COCHaN(CHs ) 2 5

77203

Y%k H o BA R 4B 4H : 0. CH(OH) AICHz 5

AT Hb 3% H A 4RI 4 : CROFAN

R'ZCHs;

R R\ RIOFAR 37 Hhiade 1 phy LR 41 A ) 4« &4 CONHCH3 . COOCH3 . COOH , CONH ( £ )

FIARFR , BRPAIRY— A8 AT AR IR T AR AR PR e e L 05 FE B A A5 B 6 TC 3E , I HLRVFIR'®—
L PRI AR R A PR ek | 55 2 B A 5 86 T3 5

[0281]
[0282]
[0283]
[0284]
[0285]
[0286]
[0287]
[0288]
[0289]
[0290]

RO H H AR L 2 s HUA S AT e AR P Joe 3 L 557 6 L ZH R AR e I

T2 —SEHi 7 B, AR A S P A G (T, Hor

X% 1 H PA N 4R A - SRI0R?

RE3 ST 3hise ) H PR 4L 41, - &« —COCH3 . —PO(OH ) 2 A1-COCHaN(CHs ) 2 5

7520

Yk H o CA R 4 4H : 0. CH(OH) AICHz 5

AT Hb 3% H A 4R 4 : CROFAN

R'ZCHs;

R8\R10$HRH7\%§L;

RY3%E 1 H DL N ZH B 41 : CONHCH3 . COOCH3  COOH L CONH (24 3£ ) L 2435 JH B JE IR

75 HE OR? . NR°R® .NR°COR® .NR°COOR® \NR°CONR® . NR°S02R® . COR? . S02R° « 5 2% - CN.NO2 . COOR .
CONR®R®.NCOR” .NCONR” .NCOOR” . SO2NR°ROFINHS02R " , 8% RE FINR?— 2 A AT 126 T B AT 18 BUAC [ A
Fedi 77 L ZL FRSER6 7T IR 5 3 HLROAIRO— i AJ AT 6 T B AT 8 B AR ) BR e 2k L 75 JE B 24 BA 5

6T

[0291]
[0292]
[0293]
[0294]
[0295]
[0296]
[0297]
[0298]
[0299]
[0300]
[0301]
[0302]
[0303]

RO H H LR LR 2 s HOA S AT B F Joe I L 75 36 Z4 IR AR e i
ROFIRTIE 5 FH DA 2R 4 AT AR P e 22 W IR e Ik L 95 SE R 43R

TE R —SLhi T e, AR A aFER (T, Hdr

X3 1 PA N 4L R 4 - SFIT0R?

REJH ST H 3% 5 /1 PR 2H R 4. & —COCH3 . —PO(OH ) 2 A1-COCHN (CHs ) 25
77203

Vi B LN A 4H : 0.CH(OH ) FICHz 5

AT % ) B 2B 2 - CROFIN

R'ZCHs;

RERUOAIRNEE;

R¥3% 5 F PA R 41 ) 41 - & CONHCHs . COOCH3 . COOH  CONH( 2434 ) F 443K
RO H H AR L 2 s HUA S AT e AR P Joe 3 L 557 6 L ZH R AR e I
FE&JE T S 77 R0 — i B AT Brh, s (TD &R AR IH T

AT A RIS

[0304]

FER S AT St 7 S 1) 53— 7 I B A7 S, AR WAL & 48 ok B R LI SE it 41

26



CN 105682665 A ﬁﬁ HH :F; 17/64 11

1-16.18-234125,
[0305] AKX H— A —M(TIDIEY:

[0306]

Ry (111
[0307] HrHr.
[0308] Xk [ HH LA 4L 4 : EURIOR
[0309]  R*Ph 7 Huik B LA R4l 4L : & . PO(OH) 2. Z Bt 2 .COR?.CO(OR®) .CO(CHz)
SNRPRC | S J ATEUAR ) e
[0310] n/Z21Z 100924 ;
[0311]  Z/20;
[0312] Ytk 5 H L 2Rt 4 : 0. CH(OH) .CH(OR®) .CHNR®R®.CH2 . SHIINR® ;
[0313] R'i%&EH H LA R4 I 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - J5£ 5 A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR ) i
(03141 AT % F B DA R 2 20 : CROFIN
[0315] Rk HH LA R 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR AR e it
[0316]  ROFIRTE H FH LA N AR AL AT BUAR R o 3 W IR e Ik L 75 LRI 3R
[0317]  R®FAR'Jho7 Mk B i PR 2H B 2H : CONHCHs . COOCHs . COOH L CONH (43K ) L 2%3£ JH.
Fri e PRI 3L 95 2L LOR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;
[0318]  R'*{EOBINAL H HUAR , I Hik H LA R4 e 4« H. e 3E LCH2R' LCH2COR'? |
CH2CONHR'?, CH2CONHR"*R** . CH2CONH (CHz ) 2R'* (CHz2) 2NR'®, (CHz2) nNR** , CH2COOH . CH2CONH( CHz )
oNH2 A1 (CHz ) oN(CH3 ) 25
[03191  R™ik H B LA N 4L 4 : ~OHLA FAT I BRI 2438 L@ JE RN EUA R ) 2 3 5
[0320]  RM™jdk [ |1 LA N ZH R AR 4 < Joe 3k ANINH:
[0321]  fE— At T =, A KA S aFE(TV) , Hdr
[0322]  Xi%k [ /1 LA LA 4 - EFI0R? 5
[0323] RT3 [ FH LA T 2H R R 4« &0 PO(OH )2 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2
[0324] n/Z1Z 100924
[0325] 720;
[0326] Ytk (5 H1 LA 2 Rt 4 : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR® ;
[0327] R'i%&EH H LA R4 R4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;

27



CN 105682665 A ﬁﬁ HH :F; 18/64 11

CONHCHs - J5& 5 A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR ) i

[0328] A7k F pH LA R 2 20 : CROFIN

(03291 Rk HH LA R AL 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e i

[0330]  ROFIRTIE H FH LA N AR 4 AT B R o 3k W IR e Ik L 75 LRI 3R

[0331]  R®FAR'Jh 7 Hhik B i PR 2H B 2H : CONHCHs . COOCHs . COOH L CONH (43K ) L 4%3£ JH.
Fri e PR 3L 55 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR? . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0332]  RUYZAEOBENAL #7 HUAR , I ik F B LA N AL R A4 : H o Be 36 L CHa (453K )  (CHz2) 2N
(CHs)2CH2COOH CH2CONH ( 434 ) . CH2CONH ( CHz2 ) 2NHo AICH2CO( 24 3R ) .

[0333]  7E 5kt T &, A KA S TSR (TIV) , Hdr

[0334]  Xi%k [t LA A 4 - EUFI0R? 5

[0335]  RZJS7 3%k (4 F LA T 2H B R 4« S0 PO(OH )2 2. i 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2

[0336]  ni&1 & 10M) %L

[0337] 7420,

[0338] Ytk (9 Hi L~ ZH Rt 4 : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR® ;

[0339]  R't& [ H1LL 4RI 4 : CHs . CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0340] AT %k F H DA R 2 20 : CROFIN

[0341]  R®FAR'Jho7 ik B i PR 2H B 2H : CONHCHs . COOCHs . COOH L CONH ( £%3£ ) L 2%3£ JH.
Fri e PRI 3L 55 2L LOR® .NR°R® .NR°COR® \NR?COOR® \NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0342]  R'ZAEOBINAL 47 HUAR , I Lk F B A N AL AI 4 H o Be 36 L CHa (453K )  (CHz2) 2N
(CHs)2CH2COOH CH2CONH ( 4434 ) . CH2CONH ( CHz ) 2NHo AICH2CO( 24 3R ) 5

[0343] ROk H HH LA R LA 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e it

[0344]  ROFIRTEH FH LA N AR AL AT BRI o 3L W IR B Jk L 55 SR 43R

[0345]  7E 5 —skhti )T &, A K A EPaFE(TV) , Hdr

[0346]  Xik F HH LA 4L 4 « SURIOR

(03471  RZpS7 % [ FH BL T 2H BRI 4« &0 POCOH )2 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2

[0348]  ni&1 & 10M) %L

[0349] 720;

[0350] Ytk (5 |1 A 2 Rt 4H : 0. CH(OH) .CH(OR®) .CHNR®R®.CH2 . SHIINR ;

[0351] Rtk LA T 4RI 4. : CHs  CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0352] A7 ik F E DA R 2 20 : CROFIN

[0353] Rk HH LA R 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR AR e it

[0354]  ROFIR"IE H FH LA N AR A AT B R o 3k W IR e Ik L 75 LRI 3F

[0355] ROFIRMEA;

[0356]  R'*{EOBINAL B HUAR , I Hik H LA R e 4 - Ho e 3E \CH2R' LCH2COR'? |
CH2CONHR'?, CH2CONHR"R** . CH2CONH (CHz ) 2R** (CHz2) 2NR'®, (CHz2) nNR** , CH2COOH . CH2CONH( CHz )

28



CN 105682665 A ﬁﬁ HH :F; 19/64 71

oNH2 A1 (CHz ) oN(CHz ) 25

[0357]  R™ik H B LA R 4L 2 - ~OHLA BAT I BRI 2438 L@ JE RN EUA R ) 2 3 5

[0358]  RM™idk [ H1 LA N ZH B A 4 « Joe 3k ANINH:

[0359]  7E 5 —skhti 7 &, A KA S aFE(TV) , Hrdr

[0360] Xk [ HH LA 4L 4 « EURIOR

(03611 R 7% [ F LA T 2H R[4 : &0 POCOH )2 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2 5

[0362]  ni&1 & 10M) %L

[0363] Z/20;

[0364] Yk 5 H PA R 2R 4 : 0. CH(OH) FICHz ;

[0365] R'i%&H HI LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH5.C02CH;
CONHCHs - J5£ 5 A 75 2 LOR® . CO2R® . CONR®R® ., J& Jk AT AR ) e

[0366] AT % F LA R 2 ) 20 : CROFIN

[0367] Rk H HH LA R 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e it

[0368]  ROFIR™IE H FH LA N AL R A AT BUAR R o 3k W IR e Ik L 75 LRI 3R

[0369]  R®FAR'ph 7 Mk H Hy PA T 2H B 2H : CONHCHs . COOCHs . COOH L CONH (43K ) L 2%3£ JH.
Fe L PR 3L 55 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0370]  R™{EOBINAL 4 HUAR , 3+ H.i%k H H BA N 4L i 41 : HLCH2R™ . CH2COR'® . CH2CONHR '
CH2CONHR'R'* . CH2CONH(CHz ) 2R** . (CHz ) 2NR'?, (CHz ) nNR** . CH2COOH . CH2CONH ( CHz ) 2NH2 A ( CHz )
oN(CHz)2;

[0371]  R™ik H B LA N 4L 4 : ~OHLA BAT I BRI 2438 L@ JE RN EUAR ) 3 3 5

[0372]  RM™idk [t LA N ZH R 4 < Joe 3k ANINH:

[0373]  fE5—SLhti T &, A KA S aFER(TIV) , Hrr

[0374]  Xi%k [t LA N AR 4 - EFI0R? 5

[0375] RSz ik [ B LA 4L A 4H : & ~COCH3 . —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0376] 7/0;

(03771 Ykt BA R 2L R4 : 0. CH(OH) FICH: ;

[0378] R'i%&H HI LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - J5£ 5 A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR Ay i

(03791 AT ik F H DA R 2 20 : CROFIN

[0380] Rk HH LA N 4L 2 s HUA S AT AR F Joe I L 75 35 L Z4 IR IR e it

(03811  ROFIRTIE H FH LA N AR AL AT B R Joe 3k L IR e Ik L 75 LRI 3F

[0382]  R®FAR'Jh 7 Hhik H Hy LA T 2H B 2H : CONHCHs . COOCHs . COOH L CONH( Z%3£ ) L 23£ JH.
Fri e PR 3L 55 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0383]  R'TEOENAL Y HUAR , 3 H A7 b idk (5 #h DL ZH B 2 - H e 3 L CHaR' L CH2COR '
CH2CONHR'?, CH2CONHR"R** . CH2CONH (CHz ) 2R'* (CHz2) 2NR'®, (CHz2) nNR** , CH2COOH , CH2CONH( CHz )
oNH2 A1 (CHz ) oN(CH3 ) 25

29



CN 105682665 A ﬁﬁ HH :F; 20/64 71

[0384]  R™ik H LA N 4L 4 : ~OHLA FAT I BRI 2438 L@ FE RN EUA R ) 3 3 5

[0385]  RM™idk [ H1 LA N ZH R A 4 < Joe 3k ANINH:

[0386]  7E 5 —skhti T &, A KA S TSR (TIV) , Hrr

[0387] Xk [ HH LA F 4L 4« SURI0R

[0388] RSzt [ H1 LA 4L A 4H « & ~COCH3 —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0389] 7Z20;

(03901 Y%k [ | BA R 2R 4 : 0. CH(OH) FICHz ;

(03911  RYZCHs;

[0392] AT ik F H DA R 2 20 : CROFIN

[0393]  R®FAR'ph 7 Mk H H PA R 2H B 2H : CONHCHs . COOCHs . COOH L CONH (43K ) L 4%3£ JH.
Fi L PR 3L 55 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR’S02R® . COR? . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0394] ROk H HH LA R LA 2 s HUA S AT AR P Joe 3 L 75 35 Z4 IR IR e it

[0395]  ROFIRTIE [ FH LA N AR A AT B R o 3k W IR e Ik L 75 LRI 43R

[0396]  R'*{EOBINAL H HUAR , I Hik H B LA R A e 4« Ho e 3E \CH2R' LCH2COR'? |
CH2CONHR'?, CH2CONHR"R** . CH2CONH (CHz ) 2R** (CHz2) 2NR'®, (CHz2) nNR** , CH2COOH . CH2CONH( CHz )
oNH2 A1 (CHz ) oN(CHz ) 25

[0397]  R™ik H B LA R 4L 4 : ~OHLA FAT I BRI 2438 L@ FE RN EUAR ) 3 3 5

[0398]  RM™idk [ H1 LA N ZH B A 4 « Joe ik ANINH:

[0399]  7E 5 —skhti T &, A KA S aFE(IV) , Hr

[0400] Xk [ HH LA F 4L 4 - SURI0R

[0401]  R#phS7 ik H B LA 4L 4H : & ~COCH3 . —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0402] 720;

[0403] Yk g | BA R 2R 4 : 0. CH(OH) FICH: ;

[0404]  RYZCHs;

[0405] AT %k F H DA R 2 20 : CROFIN

[0406]  R®FAR'Jh 7 Mk E H LA T 2H B 2H : CONHCHs . COOCHs . COOH L CONH (43K ) L 4%3£ JH.
Fi bk PR 3L 55 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0407] Rk H HH LA R 4L 2 s HUA S AT AR P Joe 32 L 75 35 L Z4 IR IR e it 5

[0408]  ROFIR"IE H FH LA N AR 4L AT BUAR R o 32k W IR e Ik L 75 LRI 43R

[04091  R'*FEOBINAL B HUAR , 3 HLitk 1 LA R4 A 4 : H CH2 (24 ¥ ) < (CH2) 2N (CH3 ) 2
CH2COOH . CH2CONH( 24 3£ ) . CH2CONH(CHz ) s2NHo FICH2CO( 243K ) .

[0410]  7E 5 —skhti 7 B, A KA S aFER(TV) , Hdr

[0411]  Xik [ HH LA F 4L 4 - SURI0R

[0412] RSz H B LA 4L 4H : & —COCH3 . —PO(OH ) 2 A1-COCHaN(CHs ) 2 5

[0413] 720;

[0414] Yk i BA R4 R A4 : 0. CH(OH) FICH: ;

[0415]  R'JECH3;

30



CN 105682665 A ﬁﬁ HH :F; 21/64 1t

[0416] AT %k F LA R 2 i) 20 : CROFIN

[0417] R H HH LA R LA 2 s HUA S AT AR P Joe I L 75 35 Z4 IR AR e it

[0418] R%DR%Q HH DA 2R A AT IR B e 2 2R Iﬁ: N YIS

[0419] RSFIR'ZE

[0420] RIZEOEiNﬁi%B‘ZﬂXﬁ IR HEE B LR A4 0L B3k L CH2R' LCH2COR'
CH2CONHR'?, CH2CONHR"*R** . CH2CONH (CHz ) 2R (CHz2) 2NR'®, (CHz2) nNR** , CH2COOH . CH2CONH( CHz )
oNH2 A1 (CHz ) oN(CH3 ) 25

[0421]  R™ik H B LA R 4L 2 - ~OHLL AT BRI 2438 L@ FE FIEUA R ) 2 3 5

[0422]  RM™i%k [t LA N ZH R 4 < Joe 3k ANINH:

[0423]  7E 5 —Skhti T &, A KA EYAaFER(IV) , Hdr

[0424] Xk H HH LA F 4L 4 - SURI0R

[0425]  R#phSz ik [ B DL 4L 4H : & —COCH3 . —PO(OH ) 2 A1-COCHaN(CHs ) 2 5

[0426] 7/20;

(04271 Ykt BA R 2R 4L : 0. CH(OH) FICH: ;

[0428] R'JZCHs;

[04291 AT %k F DA R 2 20 : CROFIN

[0430] Rk H HH LA R LR 2 s HUA S AT AR P Joe I L 75 35 Z4 IR AR e it 5

[0431] R%DR%Q FH DA 2R 4 AT IR B e 3 2R Iﬁ: N YIS

[0432] ROFIR'ZE

[0433] Rlzﬁoa‘zNMﬁHﬂﬁ I E G E B LT AR H CHa (4236 ) L (CH2) 2N (CHs) 2«
CH2COOH . CH2CONH( 24 3£ ) . CH2CONH(CHz ) s2NHo FICH2CO( 243K ) .

[0434]  7E& Sl St 77 R0 — il & AT b, BFE (I A SV 2 B FE R LR
AT X &4 -

[0435]  7E& Sl SLiti Ty =00 53— s BIPE B AT B, AN K A P2 ok B 3R LI S i 5]
7-16.

[0436]  AKBAM) J3—T7 i — MR (V)&

DU

R1 R11 (IV)

[0437]

[0438] HH.
[0439]  Xi% [ H1 LA N 4L 4 - S AI0R?
(04401  R¥fSrHuidk B B DL 2 AR 2 : & PO(OH) 2« 2L 8E 3L . COR® . CO(OR®) . CO( CHz ) NR°RE.

31



CN 105682665 A ﬁﬁ HH :F; 22/64 T

2 AR e 2 5

[0441] n21E 100955,

[0442] 7420

[0443] Y3k 5 H A R 2R 4 : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR ;

[0444]  R'iEH B LA F4LAI 4 : CH3\CF3 1< 2 +C1.F\Br.1.0H.NH2NR°R®,0CH3CO2CHs-
CONHCHs - J5£ 5 A 75 2 LOR* . CO2R® . CONR®R® ., J& Jk AT AR ) i

[0445] ROk [ HH LA R 4L 2 s HUA S AT AR P Joe 2 L 75 35 Z4 IR IR e i

[0446]  ROFIRTIE H FH LA N AR A AT BRI o 3k W IR e Ik L 75 LRI 43R

[04471  ROFORpd 7 #1306 F Hy LA R 41 /80 2H : CONHCH3 . COOCH3 . COOH . CONH ( 4 £ ) L 2434 \H.
Fe e PRI 3L 55 2 L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR? . SO2R? . |5 2 .CN
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0448]  R'Zi% 5 H1LL N4 AT 4 - H ke 3 LCHaR' L CH2COR'® . CH2CONHR'® . CH2CONHR ' ®R* |
CH2CONH(CHz)2R" . (CH2)2NR™ . (CH2)NR'*,CH2COOH . CH2CONH( CHz2 ) 2NH2 A1 (CH2 ) sN(CH3 ) 2 5

[04491  R™k H B LA F 4L 2 - ~OHLL BAT I BRI 2438 L@ FE FIEUA R ) 2 3

[0450]  RMi%& H HH LA R 2H ) 2 « e 5 RINHe

(04511  FE— A7 B, AR A EFER(TV) , Hdr

[0452] X% H HH LA R 2H i 40 - SURI0R? s

[0453]  RZJS7 3% [ H BL T 2H R R 4« S0 POCOH )2 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2

[0454] n21E 100985,

[0455]  7/20;

[0456] Y3tk (5 |1 LA 2 Rt 4H : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR ;

[0457] R'i%&EH H LA R4 R4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CHs3.C02CH;
CONHCHs - J5£ & A 75 2 LOR* . CO2R® . CONRR® , J& Jk AT AR ) i

[0458] Rk [ HH LA R 4L 2 s HUA S AT AR P Joe 3 L 75 35 Z4 IR IR e it

(04591 ROFIRTIE H FH LA N AR AL AT B R o 3k W IR e Ik L 75 LRI 43R

[0460]  REAIR'p 7 3hisk [ H LA R 41K 41 : CONHCH; . COOCHs COOH CONH( 443K ) L Z4 3£ H.,
JeJ: R TA 95 LOR® \NR°R® \NR°COR® \NR°COOR® \NR’CONR® \NR’S02R® . COR” . SO2R” ;4] % CN
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0461]1 R [ 1 LA N AL AA 2 - H BE3E (CHa (2438 ) L (CHz ) sN(CHs ) 2. CH2COOH  CH2CONH ( 24
¥4 ) - CH2CONH(CHz ) 2NHo FICH2CO (4238 ) o

[0462]  7E 5 — Lt )T &, A K A S aFER(TIV) , Hrdr

[0463]  Xi% H HH LA N2 i 4 - SURI0R? s

(04641 R ~7 i3 (5 i DA 2 R R 4 - S0 . POCOH ) 2 2, i 3 . COR® .CO(OR?) . CO(CHz2) nNR°R®
o AR e 2 5

[0465]  njfE1 & 10/ 5%,

[0466] 7420

[04671 Vit 5 H1 A~ 2R 4 : 0. CH(OH) .CH(OR®) \CHNR®R®.CH2 . SHIINR® ;

[0468] Rk [ H1LL T 4RI 4H. : CHs  CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

32



CN 105682665 A ﬁﬁ HH :F; 23/64 11

(04691  R®FAR'ph 7 Mk B i PA T 2H B 2H : CONHCHs . COOCHs . COOH L CONH( £%3£ ) L 4%3£ JH.
Fe L PR 3L 95 2L L OR® NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0470] R [ f1 LA N AL AA 2 - H Be3E (CHa (2438 ) L (CHz ) sN(CHs ) 2. CH2COOH  CH2CONH ( 24
F/) .CH2CONH( CHz ) sNH2 FICH2CO (4234 )

(04711 ROk H LA R LR 2 s HUA S AT AR P Joe 32 L 75 35 Z4 IR IR e i

[0472]  ROFIRTEH FH LA N LR AL AT BRI o 3 W IR B Jk L 55 SR 43R

[0473]  fE 5 —Lhti T &, A KA S TSR (TIV) , Hr

[0474] X3k H HH LA F 4L 4 - SURI0R

(04751  RZJS7 3% [ F BL T 2H R R 4« S0 PO(OH ) 2. 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2

[0476]  nf21 & 10024 ;

(04771  7720;

(04781 Y%k 5 H1 LA~ ZH AR 4 : 0. CH(OH) .CH(OR®) .CHNR®R®.CH2 . SHINR ;

(04791 ROk H HH LA R LRI 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e it

[0480]  ROFIRTIE H FH LA N AL R 4L AT BUAR R o 3k W IR e Ik L 75 LRI 43R

[04811  R't& [ H1LL 4RI 4 : CHs CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0482] ROFIRMEA;

[0483]  R'Zi% [ H1 L N4 A4 - H ke 3 LCHaR' L CH2COR'® . CH2CONHR'® . CH2CONHR ' ®R* |
CH2CONH(CHz)2R" . (CH2)2NR™ . (CH2)NR'?,CH2COOH . CH2CONH( CHz2 ) 2NH2 A1 (CH2 ) 2N(CH3 ) 2 5

[0484]  R™ik H LA N AL 4 : ~OHLA FAT I BRI 2438 L@ JE FIEUA R ) 3 3 5

(04851  RM™idk [ H1 LA N ZH B A 4 < Joe 3k ANINH:

[0486]  7E 5 — st T &, A K A EWEFER(TIV) , Hrr

[0487] Xk [ HH LA F 4L 4 : SURIOR

[0488] RT3k (4 F LA T 2H B[R 4« &0 POCOH )2 2. 3 . COR® . CO(OR®) - CO(CHz2 ) nNR°RE
2 AR e 2

[0489] n/21 & 10024

[0490] 7720

[0491] Vi /1 PA N4 4L :0.CH(OH) ACHs ;

[0492] R'i%&H H LA R4 R4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - J5£ & A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR ) e

[0493] Rk HH LA R AL 2 s HUA S AT AR P Joe I L 75 35 L Z4 IR AR e it

[0494]  ROFIR"IE H FH LA N AR A AT BUAR R o 3k W IR e Ik L 75 LRI 43R

(04951  R®FAR'Jh 7 Hhik B H PA R 2H B 2H : CONHCHs . COOCHs . COOH L CONH( £%3£ ) L 2%3£ JH.
Fri e PR 3L 55 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0496]  R'23E [ HH LA T 2H B 4H : H. CH2R " . CHaCOR '3 . CH2CONHR"® . CH2CONHR '*R** . CH2CONH
(CH2)2R™. (CH2)2NR'., (CHz2)NR'*,CH2COOH . CH2CONH ( CHz ) sNH2 A1 (CH2 ) 2N (CH3 ) 25

[0497]  R™ik H B LA N 4L 2 - ~OHLA FAT I BRI 2438 L@ FE R EUA R ) 3 3 5

33



CN 105682665 A ﬁﬁ HH :F; 24/64 T

(04981  R™ik F H LA 4L 2 < e FINHz

[0499]  7E 5 — Lt T B, A KA S aFER(TV) , Hdr

[0500]  Xi% H HH LA N2 i 4 - SURIOR? s

[0501] RSz ik [ 1 LA 4L 4H « & —COCH3 . —PO(OH ) 2 A1-COCHaN(CHs ) 2 5

[0502] 7420,

[0503] Y%k 5 H BA R 2 AR 4 : 0. CH(OH) FICHz ;

[0504]  R'i%&H H1 LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCH3 B3 L FA 75 3 L OR® . CO2R® . CONR®RO 42 J5E FITHUA iy 42 3k

[0505] Rk [ HH LA N 4L 2 s HUA S AT AR P Joe 2 L 757 35 24 IR IR e it

[0506]  ROFIRTIE [ FH LA N AR 4 AT B R o 3k W IR e Ik L 75 LRI 43R

[0507]  R®FAR'pho7 Mk B i PR 2H B 2H : CONHCHs . COOCHs . COOH L CONH( 43K ) L 2%3£ JH.
Fi e PRI 3L 55 2L LOR® .NR°R® .NR°COR® \NR?COOR® \NR°CONR® \NR’S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0508] RU'Zfh 7k [ DL FAL R4l H SE e L CHaRY® L CH2COR'® L CH2CONHR 2,
CH2CONHR'R'* . CH2CONH(CHz ) 2R** . (CHz ) 2NR'?, (CHz ) nNR** . CH2COOH  CH2CONH ( CHz ) 2NH2 A ( CHz )
oN(CHz)2;

[05091  R™ik H LA N 4L 2 : ~OHLA FAT I BRI 2438 L@ FE R EUAR ) 3 3 5

[0510]  R™ik [ H LA 4L 2 < e FINHz

[0511]  7E 5 — skt T &, A K A S aFE 0 (TV) , Hrdr

[0512] Xk [ HH LA R 4L 4 - SURI0R

[0513] RSz ik [ B LA R 4L 4H : & ~COCH3 . —PO(OH ) 2 A1-COCHaN(CHs ) 2 5

[0514] 720;

(05151 Yk 5 | BA R 2 AR 4 : 0. CH(OH) FICHz ;

[0516] RYZCHs;

[0517]  REFARMp Sz H1id F Fi LA R 41 5 2H : CONHCHs . COOCH3 COOH CONH ( Z43F ) L 2434 JH.
Fi e PR 3L 95 2L L OR® .NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR’S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0518] Rk HH LA N 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e i

(05191 ROFIRTEH FH LA N AR 4L AT B R o 3k W IR e Ik L 75 LRI 3R

[0520]  R'Zi% [ H1LL N4 AT 4 - H ke 3 LCHaR ' L CH2COR'® . CH2CONHR'® . CH2CONHR ' ®R* |
CH2CONH(CHz)2R" . (CH2)2NR™ . (CH2)NR'?,CH2COOH . CH2CONH( CHz2 ) 2NH2 A1 (CH2 ) sN(CH3 ) 2 5

[0521]  R™ik [ B LA R 4L 2 - ~OHLA BAT I BRI 2438 L@ SE FIEUA R ) 3 3 5

[0522]  R™ik [ H LA 4L 2 < e FINHz

[0523]  7E 5 —skhti 7 &, A KA S aFE(TV) , Hdr

[0524] Xk [ HH LA R 4L 4 - SURI0R

[0525]  R#phSz ik [ B DL 4L 4H : & ~COCH3 . —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0526] 7/20;

(05271 Yk 5 | BA R 2R 4 : 0. CH(OH) FICHz ;

[0528] R'JZCHs;
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(05291  R®FAR'pho7 Mk E i PR 2H B 2H : CONHCHs . COOCHs . COOH L CONH (43K ) L 2%3£ JH.
Fe L PR 3L 95 2L L OR® NR°R® .NR°COR® \NR?COOR® .NR°CONR® \NR*S02R® . COR® . SO2R? . |5 2 .CN.,
NO2.COOR? ,CONR’R® \NCOR” \NCONR" \NCOOR" . SO2NR°R® FIINHSO2R ;

[0530] Rk [ HH LA R 4L 2 s HUA S AT AR F Joe 32 L 75 35 Z4 IR AR e it
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CH2CONH(CHz ) 2NH2 FICH2CO ( 2434 )

[0533]  7E 5 —skhti 7 &, A KA S TSR (TIV) , Hdr

[0534] Xk [ HH LA R 4L 4 - SURI0R

[0535] RSz ik [ 1 DL 4L A 4H « & —COCH3 . —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0536] 7420,

(05371 Yk [ | BA R 2R 4 : 0. CH(OH) FICHz ;

[0538] R'JZCHs;

[0539] REFIR!EA;

[0540]  R'i% [ H1 LA N4 AT 4 - H ke 3 LCHaR' L CH2COR'® . CH2CONHR'® . CH2CONHR ' ®R*
CH2CONH(CHz)2R" . (CH2)2NR™ . (CH2)NR'?,CH2COOH . CH2CONH( CHz2 ) 2NH2 A1 (CH2 ) sN(CH3 ) 2 5

[0541]  R™ik [ B LR 4L 4 : ~OHLA BAT I BRI 2438 L@ SE FIEUA R ) 2 3 5

[0542]  RM™idk [ |1 LA N ZH R 4 < Joe 3k ANINH:

[0543]  7E 5 —sLhti )T &, A KA S TSR (TIV) , Hdr

[0544] Xk [ HH LA R 4L 4 - SURI0R

[0545] RSz ik [ B LA 4L 4H « & —COCH3 . —PO(OH ) 2 A-COCHaN(CHs ) 2 5

[0546] 7/20;

(05471 Yk 5 | BA R 2R 4 : 0. CH(OH) FICHz ;

[0548] R'JZCHs;

(05491 ROFIRMEA;

[0550]  R'™i%k[H LA N ZH R A9 2H :HoCHa ( 255 ) | (CHz2) xN(CH3 )2+ CHoCOOH . CHoCONH ( 24 FF ) |
CH2CONH(CHz ) 2NH2 FICH2CO ( 2434 )

[0551]  7E &Sl St 77 R — s it & A7 b, B FE N (IV) AL &2 B FE R L Y
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R’ V)
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(05611 7Z20;
[0562] Ytk (5 |1 L~ 2Rt 4H : 0. CH(OH) .CH(OR®) .CHNR®R®.CH2 . SHIINR® ;
[0563]1 R'i%&H H1 LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - 52 5 A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR ) e
[0564]  RYAIR'OMS7 1k [ | LA T 2H B 41 - 0 \NHCONHz . COOCH3 A K CONHCHs - CONHCHs
COOCH3COOHCONH( Z ¥ ) « 2230 | e 2k PR P 36 L 75 2L LOR” \NR°R® \NR°COR® \NR°COOR®,
NR®CONR® \NR°SO2R®.COR®.S02R” . 5 2% CN.NO2.COOR®.CONR’R® .NCOR” \NCONR" .NCOOR" . SO2NR°R®
HINHSO2RT, BRR " AR r] AT T B IR i Ik L 75 LB 43R
[0565]  FE— ALty ZHh , ARG FER (V) , Hd.
[0566]  Xi% H HH LA N2 i 4 - SURI0R? s
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2 AR e 2
[0568]  nj21Z 10024
(05691 Rk HH LA N 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR IR e it
[0570]  ROFIR™IE [ FH LA N AR 4L AT B R Joe 2k L IR e Ik L 75 LRI 43R
(05711 7420,
[0572] Y%k [ | A R 2 Rt 4 : 0. CH(OH) .CH(OR®) \CHNR®R® . CH2 . SHIINR® ;
[0573]1  R't& [ LA 4RI 4. : CHs CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;
[0574]  RYAIR'OMS7 13k [ H LA T 2H B 4H - 0 \NHCONHz , COOCH3 A K CONHCHs . CONHCHs
COOCH3COOHCONH( Z¥ ¥ ) « 423 e 2k L PR P 36 L 95 2L LOR® \NR°R® \NR°COR® \NR°COOR®,
NR®CONR® \NR°S02R®.COR®.S02R” . 5 2% CN.NO2.COOR®.CONR’R® \NCOR” \NCONR" .NCOOR" . SO2NR°R®
HINHSO2RT, BRR" IR r] AT T B IR i Ik L 75 LB 43R
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[0583]  ROFIR™IE H FH LA N AR 4L AT BUAR R o 3k W IR e Ik L 75 LRI 43R
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(05871 RT3k [ F LA T 2H B[R 4.« S0 PO(OH )2 2. 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2

[0588] nj21Z 10024

[0589] 7Z20;
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(05911 Rk HH LA R 4L 2 s HUA S AT AR P Joe 3 L 75 35 Z4 IR AR e it

[0592]  ROFIR™iE H FH LA N AR A AT B R Joe 3k W IR e Ik L 75 LRI 3R

[0593]1 Rk [ H1LL 4RI 4. : CHs  CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0594]  RYHIR'Ph 7 ik F i1 PR ZH A £H - & .NHCONH2 . COOCHs FICONHCH3 , 7 HLR™ AR
AT TR AT 12 AR B4 Jot e B 2 A5 86 TR A

[0595]  7E 53—kt )7 =, A K AL S aFE (V) , Hrre

[0596] Xk F H LA 4L 4 « SURIOR

(05971  RZJS7 3% [ F LA T 2H B[R 4.« &0 PO(OH ) 2. 2, 3 . COR® . CO(OR®) . CO(CHz2 ) nNR°RE
2 AR e 2

[0598] nf21& 10024 ;

(05991 7Z20;

[0600]  Yi% [ H1 A N 4L 4L :0.CH(OH) ACHs ;

[0601]  R'i%&H HI LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH3.C02CH;
CONHCHs - J5£ 5 A 75 2 LOR® . CO2R® . CONRR® ., J& Jk AT AR ) i

[0602]  R°i% H HH LA R 2H B 20 - HEAT SR HUAR K ot 2 L 95 38 L Je R R i i

[0603]  ROFIRTIE [ FH LA N AL R 4 AT B R o 3k W IR e Ik L 75 LRI 43R

[0604]  RYAIR'OM 7 13k [ | LA T 2H B 4H - 0 \NHCONHz . COOCH3 A K CONHCHs . CONHCHs
COOCH3COOHCONH( Z¥ ¥ ) « 4230 e 3k L PR P 36 L 95 2L LOR® \NR°R® \NR°COR® \NR°COOR®,
NR®CONR® \NR°S02R®.COR®.S02R” . 5 2% CN.NO2.COOR®,CONR’R® .NCOR” \NCONR" .NCOOR" . SO2NR°R®
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HINHSO2RT, BER " AR A AT T B IR i Ik L 75 LB AR

[0605]  7E 53—kt )7 =, A K AL S aFE (V) , Horre
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2 AR e 2 5

[0608]  nj&1Z 10024 ;

[0609] 7Z20;

06101 Y%k 5 | BA R 2 AR 4 : 0. CH(OH) FICHz ;

[06111  R'& [ LA 4RI 4 : CHs . CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0612]  RYHIR'Ph 7 bk | i PR ZH A £ - & .NHCONH2 . COOCH3 FICONHCH3 , 7 HLR' AR
AT TR AT 12 AR B4 Jot e B 2 A5 86 TR A

[0613]  FE 5 —SLhti 7 =, A K AL &P aFE (V) , Hrre

[0614]  Xi% H HH LA R 2H ) 40 - SURI0R? s

[0615]  R¥har iz [ Fh LA 4 I 4 &0 ~COCH3 . —PO(OH) 2 ~COCHzN(CHs )2 5

[0616]  7/20;

06171 Y%k 5 | BA R 2R 4 : 0. CH(OH) FICHz ;

[0618] R[4 H1LL T 4RI 4. : CHs  CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0619]  RYAIR'OMS7 13 [ H LA T 2H B 41 - 0 \NHCONHz , COOCH3 A K CONHCHs . CONHCHs
COOCH3COOHCONH( Z ¥ ) « 2230 e 3k PR P 36 L 95 2L LOR” \NR°R® \NR°COR® \NR°COOR®,
NR®CONR® \NR°SO2R®.COR®.S02R” . 5 2% CN.NO2.COOR®,CONR’R® .NCOR” \NCONR" .NCOOR" . SO2NR°R®
HINHSO2R™, BRR" IR A AT T IR e Ik L 75 LB 43R

[0620] Rk HH LA R 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR AR e it

[0621]  ROFIRTIE H FH A N AR AL AT BRI o 2L W IR B Jk L 55 SE R 43R

[0622]  7E 5 —Lhti )T =, A K AL S aFER(V), Hrre

[0623]  Xi% H HH LA N2 ) 40 - SURI0R? s

[0624] RSz ik H 1 DL 4L 4H « (. ~COCH3 . —PO(OH )2 —COCH2N(CHs )25

[0625] 7/20;

[0626] Y%k 5 | BA R 2 Al 4 : 0. CH(OH) FICHz ;

(06271  RYZCHs;

[0628]  RHNR'Ph 7 ik | i LA R ZH A £ - & .NHCONH2 . COOCHs FICONHCH3 , 7 HLR' IR
AT TR AT 12 AR B4 ot e B 2R A5 86 TR A

[0629]  7E &Sl SEhti )7 Z 0 — e B AT b, A (VD & Y2 aFE R 1 rME
BEBEWIE R/

[0630]  7E &Sl St 77 =10 73— /s B B AT b, AN K A A W2 ok B 3R LI SE i 5]
17,

[0631]  AKBHM) 3 —T7 i — MR (VD &
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[0632]

R L

[0633] JH.rp.

[0634]  Xi% H HH LA N2 i) 4 - SURI0R? s

(06351  RZJS7 i3 [ F LA T 2H B[R 4« S0 POCOH )2 2. 3 . COR® . CO(OR®) - CO(CHz2 ) nNR°RE
o AR e 2

[0636]  nZ1 & 10114

[0637] Rk H HH LA R LA 2 s HUA S AT AR P Joe 3 L 75 35 Z4 IR IR e it

[0638]  ROFARTiE [ H LA N 2H A 4 « AR 3R BUAR A o 3k L BR I;*n I FEFNHRIR

[0639] Z40;

[0640]1 Y%k (5 |1 A 2 Rt 4H : 0. CH(OH) .CH(OR®) \CHNR®R® . CH2 . SHIINR ;

[0641] R'i%&EH H LA R4 4 : CHs .CF3. % & C1.F.Br.I.0H.NH2.NR°R®,0CH5.C02CH;
CONHCHs - J5£ & A 75 2 LOR* . CO2R® . CONRR® ., J& Jk AT AR ) e

[0642] AT % F DA R 2 20 : CROFIN

(0643] LA~ H LA N A R A : o5 1 NLOAIS

[0644] R R'S.RYAIR* % H 1 LA N R 4L - HPA SAT S BUR 38 g 2 L 55 3 B 44 3R 5186
TCH , AFE AN PR - DL s8], Herb S 4538 ek A Amr w0 CHA B hn DL -
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[0646]  FE— ALt )T =, A KA EYaFER (VL) , Hr

[0647] Xk F HH LA F 4L 4 - SURIOR

[0648]  RZJS7 3%k (4 F LA T 2H B[R 4.« S0 PO(OH )2 2, 3 . COR® . CO(OR®) - CO(CHz2 ) nNR°RE
2 AR e 2 5

[0649]  nZ1& 100194 ;

[0650] Rk HH LA R 4L 2 s HUA S AT AR P Joe I L 75 35 Z4 IR RIIA e it

[06511  ROFIRTIE [ FH LA N AR A AT B R o 3k W IR e Ik L 75 LRI 3R

[0652] 7/20;

[0653] Ytk (5 |1 LA 2 Rt 4H : 0. CH(OH) .CH(OR®) .CHNR®R®.CH2 . SHIINR® ;

[0654] Rk [ H1 L T 4RI 4H. : CHs  CF3 1 2 . OCH3 . CO2CH3 AICONHCHS ;

[0655] A7 ik F DA R 2 ) 28 : CROFIN

(0656]  LpA7 iz H LA N AH R A - o5 1 NLOAIS;

[0657] R R'S.RYFIR?i%E [H /1 DL T4 A4 - HA S AT B BAR ) FR ke 3k L 757 F ik 423 A 5k 6
TCH , AFE AN PR - DL e8], Forb S 4]k A rT CHAS, B hn DA% «
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[0661]  R2phS7 Ik [ B DL 4L A 4H : & —COCH3 . —PO(OH ) 2 A1-COCHaN(CHs ) 2 5
[0662] 7420;

[0663]  Yi%kH | LA N4 A4 : 0. CH20 ICH: ;

[0664]  RYJECHs;

(06651 AT ik F LA R 2 i) 20 : CROFIN

[0666] LA~ H H LA N AH R A - o5 1 NLOAIS;;

(06671  RYAIR?ZH;

[0668]  R'FIR' ik [ FH LA N 4L : HEA J AT AR 3R fe Jk L 95 FE B 24 35816 7038, (L
FEAEANIR T LA S48, L Hb S 48] sk ] CHAS, B DA% «

I

[0658]

ZT

41



CN 105682665 A ﬁﬁ HH :F; 32/64 T

o i s o) H/\>
NIr\N/> N'r\N/> »IN/> »'}/j @ E/) N-n

H
Nlr\'> Nlr\/> E/) NN N=y Ny N=y
N Non | SN N, WN\

[0669] © @ E/ Q [ /] NN

H
N

B B D oo
O O S0 0 o QO

[0670]  7E& el seit 7 R — R EItE BT £, AFE A (VD A& 2 afERIP R

R &5 M A Y

(06711 5% el St 77 M 3 — /R B & AR B, AR B AL A W 72 K B 3 1 S5 it 491

5—6,

[0672]  FEHELLST 7 ZEH, DL B A A W0 HE ik 2 ] e o H 8 W 1 S AR SR A A o 7R LB S

Jiti 77 Z A, DA AL A W0 R Ak 2 TR 55 H R B 11 ok e 280 B DL AR AT R S AR SR A A TR

B St 77 S, L BB P B R S oD H 2R

[0673] & A A B W 7 1 5 v VR T S it )
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EIRI A AL — LS T B, AR LAY T B HE 1.2 .3 4B F R WA S A TR
— AN T L R A YR PUAER AE PR R AR AR R T A, F B a] B R
AKRERKKBR . FIER HERXR SEXRE IAER ERERXR K REER BRFHEE
ks R BRI A B R 2 FR R G R /P R T SR PR R R AR
S (LS 3 R {73073 BN R {61 i SN S (e B N S (0 b N S (D E =L BN S (O i NS S (D BB SN S (1)
W Sk A oe 5 Sk futh JE SR L AR R | Sk 5 Sk Ay G Sk fthng Sk A e
S | SkAh RS AL G R B R T T R R VB R E R E R T
HERMAFER BTN ER WAER AER PUAER BEITRER BAEX EUER.
G T T PR I P R PR 22 R BT 5 P A 2 AR BT I R R TR AR L U P AR B T
RIS TR SEIE T AR S A FE AR 2R T TE AR KM AR T B R G T B2 2R VW IRz P AR L B 3
FEMR B R PUAR AT IR R R ZHMERB A AV E KB E B E  EEARD 2.
EFRWE PR R ARV R VE RV E IR E Ry B Rmy BB S
S VORI T FE A K 5E (Sul fonamidochrysoidine) « Z. Fefik i | il flzcnss nig | itk Jlg s g
B T fi PP BE AR R fi FRIEEIAE (SMZ) JE % (Sul fanilimide ) MRS IE il il S | =
RS e (TMP) « = H 4% s g itk i R EE (Trime thoprim—Sul famethoxazole)
(gnEml il (Bactrim) FEEHi (Septra) ) HISEI . L PEIAEK (Doxyceycline) CKIERER VA
VUK WU R AR R EOR N G I B R AL R LT B L MR S Rt
R ok i RG-S S RIARAR T RIAEME T RER 2K LN R R VR R IR R TR R e
fiie \ FE T mA e (BLIC B0 R PR R B T/ IAAE T FIAR B | R A 2 B R A K
M FE— TR B St R, BiAE 2R 2 TMP \SMZERH A & .

[0682] TII.Z4%4H&W)

[0683] A& WM A — 5 TH i i — Fh 294 &4 . UL B 22 35 Trp B () A 2 B Ak &4 0] BA
AR T LA BT AR SR T A7 AE o A R B IR 5 T A B 2R &4 B I =0 e =X LA S
PR CE— JUAR] S R A R Z— TLART S R AR S R— 0 B S5 ) A RT S — e e S kL A X e S 4 kL d - S
PR 1= Mg HLAME IR B S IR AW . B2 H AR T4 JUAA] 8l 57 A S5 M 7 3R )
245 BRI ) B A FEAE A K B N o A0 A ST IR AR 1E M =0 A e 20 s — P LA 7
R, H b d T OUEZE I R Al DR 0 % A OUBRE ) ] — )b ™ ) B X F A
H_E R BAEEET . — TR & & A ik o AR a5 k8 5
I E A, — R S & — DA ARG, I R B AR AR
FALARHR IR STE A LA KR STEAHTR G -
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(06841 fF 5 —SL iy S » AR W I 400 161 75 ] 2 T B e L 24 2 b ) 1252 (R IR DN R s
T ARVE “Gg 52 BT A2 387 R 8 H T I% Blisi<e: Ja £ DA S FH 782 Jsdle 2 1R s v ik 1)
JRER L o SR AR AT A4, 26 AR E R A BT  FI T AR AT e S IR &
G R 24 5 b RTBZ 1 ROIN R R AL B E A LR ) 4% o IR SR T LR ) S 51l £ R
TR R AR R R IR R R AT R o 3 > HILIR mI e B IR I PR IR IR 7 IR 7 g I 2%
IR FEIR R WA WL , FLSL B2 IR 1R IR VIR IHIR « £ B IR A 6T MR LR
S SRR AR AT IR U IR R B PR T R T TR RS VR AR
B2 R EIR R IR AR R IR IR (mesylic acid) A-BERFR KL A
MR 2R (M 3R (pamoic acid))  FBERAIR £ ehet R AR R 2 IR ASE MR, V0 TR
BRI PRIk T IR KR A FURE IR AT FUBERE IR - T AR B T i AL S S i
() 2427 bR B2 PR IN A B L B L R VB B BRI B AR Y 6 R Eh BN, N - 0K
HBE 2 i RS SR TR IR — SR £ e R i (N— R ART R fi ) ARt 6 R 8] 1) 45
FIA AL 3 o P A X 6 5 0 ) 3 R T B e 9 a5 5 24 2 B S5 A ) A i AL B W
JSz K AR BLAL A ) %o

(06851 45| 41 Jc P Ak SRF 7K 1P i 12 VG S VR A1 T 3 St 790 R s P 53 ) 0 O I i 7
DLk B AR RIS LA ] o T T AT S il 1)t ] oA 055 18 M Sh m] 45 52 1) MR 7
BV 77 PP R JE BRI SR VB TR BV « E RTR I ) 2 52 A D AR ) 2 R B R 7K AR
1% FRI UM 25 5K S ALANIR L e A, JE TR AN T A Tl P A8 70 B B A oo T 3X A H
R A SR P A AN AN 4% Pl B 35 45 s v BRI I H Vil g o e b, G R 1) g T IR
Pl 26 TR 500 o PO P B R B R T R (R 8 1 Al B 1 el ) AR &
T AR R CAn DA b R R IS ) VR S R T T

(06861 k71 Jfe it FH Py ] A 71) 784 v 0 355 S 9 v 791 R 51 Ao ARTRBOAE 771 o A 1P SIS ] 4 71 7Y
A EE R S M R A IE R TR s 00 PR AR N VP2 B SR R R4
AT 5 FUHE L BERE TR R BE e IR I £ 4 2K G 2T 4 3 be Bk s T 0 AR IR (A IR R
B A TR NTBA R (100 A 5 AT 58 B I SRR oz A J B B BN L 5K DL s ot i A/ 53R
LAGEEAS 5, 335 il P 77 B 3 LA 7 (30t P o SR 3 B 771 ] 5 3 G el A AL
BT FE P T LT 2 3R 1 0 A BRI AR 420RE 1) 771 o A2 JC B L sf AAL AR 1 DL R
77U 7Rt AT R R AR IR N e PR B ESAR IR e PR S B B TR A o 1 S A
HA T A Fr AT AL o

(06871 i FiR)7T H ¥, 36 15 i St HIE) 750 n] S K P B /K P S 5K T8 VE A T sl &
WO 3o T H T TR AR BRURE 711 1) 46 LA — Pl 22 i Bl 488 B B9 P 1 036 1 i P D #1750 o )
AR R R T 1 3K L YA RN BV TR SV R TOK VR & I VI R B TOK
TR T A T 22 PRR T A R I L SR BN/ B A v 7 v o L A R A i A AR 24
P 7 78 73 LA R TZ R o 2R R U AR WAL S R] 5 s RS it o e SR A
AR i S 1) 45 B B AR AT AR

[O6881 i I A ot FH A¥) Y0448 751 2 ] B 5 35 A B 5 P A A b £ 1 P A B 77 (K ) (9 2
B RTHR A2 R FLIR T TR W S AT 71 o RS S Wt m] R e R iR i T L LA
FRIRIVE 22771« LA K RHIR 77 S IR 77 AT 55 75 751 o

[0689] W 5 iAW) ot 4H & LA A B — 50 B R AL & W ) AR R AR & R B R AT 32 1l AT
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5 € i A 20 AR A o ARSI R N B8 T P B oK H Goodman&Goldman”s The
Pharmacological Basis of Therapeutics, 289 (1996),M %11, 551707-1711 71 LA}k
HGoodman&Goldman’ s The Pharmacological Basis of Therapeutics,#510k%(2001),
SIT, 35475493 T 48 S i il =

(06901 A BH AL G 4t ] 40k 0 1) Jsd 1T 245 o ML IS 1T 24 #1550 m 38 in A & BH AL S 0 ) AE 0 )
FE AE—ANSETt T Z T, AR BHAL G WD BEES o R A R 1 24 o 7 O — ST B, Re v AL
U 24 o TC 151 3 AT 24 1) AR i PR A P R PR sl P s 45 DL R AL &40«

OH OH

Hﬁcﬁ&o@\ AR Hﬁaéca

ﬁ% Hip

(5546 4] 1) (£ 46,15 2)
0

_4 N

O OH
:4 OJ\ 0
o ) (] o H 5
\\(o R 3 Ro6
[0691] ol 0 O o 0 O o
N/ -~
H

( 3£ 4845 20) (3= 364 23)
/ o}
—N Q w OH 0O
\_‘( HO P\O _‘< 1o

52 76451 22 52 36,47 21 =361 20
[0692]  IV. A KB J7iZ:
(06931 A BHAL & W] FH T Y67 4H B M IR G 1 07 32 0 XG4 1 P ) 255 B AL & 0 ) bk
[ 592
[0694]  (a)if)7 4B IR 7 vk
[0695] 7 K BH 1) — ™ S it 7 2838 i — i FH T 7697 40 B 1 SR e i) O o B BE AR UG
AR B I 75— R TR TT PR B BRGS0 5 32 AR STRT S YR AR T TS 24 H R 2 I
AR B, UL R R BT R 2 A0 52 B G 0 52 AR IR B G o R b, AR R B AR G — Fl T
TR UT TR 7325 o 38 5, 2 J7 V20 4 1) 52 6 2 i FH AL &5 AR B AL & W0 25 4L 64 oA
SCHTH, 2387 BLHE 2 B ORI AT B D JR % 18 4 (R AT AT Wl FL B4 o 78—/ SE it 7 &6
W, 52K Ty B R A UTT A — 28 S 77 v, 3203 Al A B UT T s REIR o 75 1 2 5K
Jiti 7 A, 52 v B AR B AR e ST s R, 2R nT A UTTRIG AR IR -
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[0696]  FE—Ls5jfiy e, AR AW P] Snbl E &= TTH TR R AL &AL & 1n
AR T o 4 4B i I, A% BR AL G W mT AE Tt FH 2R B AL & 0 2 1 S R B fa it - 24
TEZRBAGE YD i B Ja it IS, it AR % B4R S W0 R 2% B AL 0 TAT BRI TR AT R 249152
3.4.5.6.7.8.9.10.11.12,13.14.15.16.17.18.19.20.21.22.23.24.25.26.27.28.29.30.
31.32.33.34.35.36.37.38.39.40.41.42.43.44.45.46.47.48.49.50.51.52.53.54.55.
565758598607 %1 . 7F 7y — LMt 7 L, it FH AR K BRAL A W A0 2R B AL G 400 2 TR ) B [R) ]
NZI1.2.3.4.5.6.7.8.9.10.11.12.13.14.15.16.17.18.19.20.21.22.23.24.25.26.27 .
28.29.30.31.32.33.34.35.36.37.38.39.40.41.42.43.44.45.46.47.48.49.50.51.52.
53.54.55.56.57.58.59.60.61.62.63.64.65.66.67.68.69.70.71EL72/]N .

(06971 AR BHEIAA P ER 25 WA & P ml @ 1 K 1B 36 76 97 A 0T B 5 T AR Bt -
ISR A W mT DR 75 2250 5 IC 55 24 57 b mT 52 (R s Ve SRR G A 0 1) 77) 2 B Ao o
AL B Iash B A 2 2 B BN I IR IBE N 48 B V0 AR D 1 IR ER
5 W 5555 22 e CRIR R S BCE VB 1))  Bas i S PR Tt FH o J= 3500 FH A o] 0 S A
22 B it g Je W v B0 TR B B E i AR SR R TE B /NS BT BRI UL
PN BB oA 3 S B E R R o AE — s B S T Ze 29 A S R DA I iR B it - 2454
# BE #1431 a0t 8 FHoover, John E.,Remington’s Pharmaceutical Sciences,Mack
Publishing Co.,Easton,Pa.(1975)PL Liberman,H.A. flLachman,L. % ,Pharmaceutical
Dosage Forms,Marcel Decker,New York,N.Y.(1980)H",

(06981 AR B AW R R A 2" B & ] AR B AR A B B T 2 MR 3R,
A0 it FH DA B B 4l 22 R B AT DA S ) 52 S A, FE RS L B ORI L B A R E
B ASIHE RN B0 T WA R H Goodman&Goldman” s The Pharmacological Basis
of Therapeutics, 259/ (1996) , M ZI11,551707-1711 T LA &K H Goodman&Goldman’ s The
Pharmacological Basis of Therapeutics, 25 10% (2001),Pf %11, 55475-493 L 1458 51
JE I o

(06991 Jhyde ¢ il U0 o) 511) ) B M P A o R TS DX SR RE T8 AR BH ) 24 0 26 W T
il il — Ml T35 ) 4R R E IR — Al 2 MRy B R A AR IR AME T T
FERC i e AT b 6 — B JiKs — ek 22 FiO% s VD2 & 0 B oy AT Tl 2 4 a1 X
ALK o 38 AR A ) B AR Y DL K e JEE S, 25 38 B BN T Rl (FE AN 2 J2 I 2 1 [R] —
AL BEAS RS ) R MLAR AL B AT LAR AL

(07001  FE— /R BIPESLIt T 2, A TT N i B AK o B i B0 A I8 5 W 4 A R 70 1) 4 i R
T, CASE 25 W0 RE TSR AE T 3 AR TR AE T il AR T i AR 2GR TR Ak B b i () i — 1
i AT T AL AL S IR o A S ST T ZE TR 2 P AR AR SRS S T T FE R, AT ik
B2 ME A CATE T B W18 A i) 25 P X Al DL K AE 25 Py TR R TR0 70 B 7 T 2 o
(07011 kst BAZRE R N LB 1 A , B BB A 5 v mT UL L TR 2 &4
AL ) B 73 DA B Ak 102 35 ) B 1) i s WD BRARE AR T 284k o 53 40, AT SR A — i DA B 383 7k DA
7= A 2 IR TR 3, BT MK K FH AH [R] 3 3 0732 DUE 72 A 2 IR T 3 . & 18 IO T 2 ) D vk
AT AL FEI 555 e i A BB (W ARON R IR B o B ) VIR A 2 B IR B
B AR EE WIS AH /AR (IR TR (P H S B OP BRI IR 2 2k
LB PR RS L& BB RAARMEK (colloidosome ) BEF} I e~k e 1ok & = A A 4idsl b 2 40
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LB B T 0k o % T T A B AR B B RE & AN T VR I VR AR AR B AT LT
Pharmaceutical Dosage Forms:Tablets,LiebermanZ:%i(New York:Marcel Dekker,
Inc.,1989)H DA KAnsel%s ,Pharmaceutical Dosage Forms and Drug Delivery
Systems, &6k (Media,Pa. :Williams&Wilkins,1995)H ,

[0702]  WIFEARN AEARSN | JFAL B0E A 4 1 5 AR B A P i o AE — e STl T S
AT B 5 A R AL & W) B R i o A2 3L S T SR b, AT AN N 4 e S AR K AL E )
Fefind o AT A FH g AR Qs o ) SR AR BT R AR TEFAROR ARG 85 75 A AF AR L — b
B2 M B T S R A o BT ARG VS IR A A AR R B — b 22 T 4 T ) 4 ) 4
BE TR A AE A " R AE A A b o 2 N

[0703]  (b)FRAIA B BLIE Y 7 V2

[0704] AR H ) 55— J7 VAL P AR A B8 0] 2% iR AL S D o o S 2R D72 B A0 % 1R 4k
GV EA DL A B 5 A K AL S e fil o 28451 5R U, 48008 % WAL & 1) B B 1) 400 R T
i) 321X F T L B FE IV (a) b BT A A A A S ) o A — s B St 7 S, Tk
BLFEAE O PUAE T B PO A B 5 A K A & Vil o 78 ) — s e S it 7 S, OV
FEALR TMP B SMZ L AT B P4 ) A0 B 5 A WAL 5 W il

(07051 {J0 5 241 B % 0 A6 ZR I 0 () D7 VA AE AR U =2 2 R0 o % 1 B8 2 04, 2 L S i
il

[0706] ()T 3B AR IR ER IR G4 7 V2%

[0707]  #E 55— SEHti 77 =, AR A 7 i A — Bl TR IT 38 AH K I R B R IR TT
WASCHT A, Y8977 48 T 24 HT R 52 B I 32 60 R G, DL S el B v o3k >4 i 32 ik g
(1) 52 R IR Y TR, ST VR A ) 323 Tt B 5 AR R A S I 25 A & ) kT
REAEMIT R, XA 28 A E R T RE AR AL AL — DT =, AT
PRE W 326 5 R AR UTT A —BesLjiti 5 b, B RIRE W Z X FH A BRAUTIH I
PRIEIR o FE LR SE it 7 Fe b, 323 Al oA TR It ik e AE L E S T R, B S IKE I
ZANE W] B A UTTH I ACREIR -

[0708] 7 —LLSji )7 =, A KLY bl EEATTIMEATIV(a) H prid 5 4 W 4
EYA G 0] 2R Tt

(07091 (d) VBT RAENE NI J7V2:

[0710]  7E 55— SEJti /7 Zrh , AR B 72 a5 — Fh FH 1697 RGEME i 1 71 - RIEEVE
T3 (1BD) ¥ S AT 1) 4 30 B30 2 140 P 8 o « TBD AT g iz M 445 1 % e 2 R IR0 IR Ji
PR &5 i 7% bk T 4 T &5 i 9% Bk PR 45 Tl R B IR 4 i A8 L DL ZE R IR (Behceet s
disease) MIRHHE LS  WARSCHT H, “VR 977 Fe 488 5 JERE 1 9 AH 5 B RE AR » B
AR W7 R R — TR 5 SOE T W A G BRRE IR B 77V o IR AT R4 5t 9 AR
BEAIG S EL iR B2 8%t PR S B PR AR /N i 3 A L T I AR 2R A
BV ERAE s S AR M (R 25 E) MR JE e EERE S W EE
IR IS 2 K RTE R ARG TT R R IR B SAE B RIRAE B S BRI R E
(07111 %, bR J7 VA4 1) 32 303 it B 35 A R WAL S0 292 & ) o 6 T X A58
W77 5, “RFEH” 1R B RAEVE R AT LB .

[0712] V. A5
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(0713]  ZRKBHI 55— J7 TR i B0 B A K B AL B WD B IR AT 7 o MR IR AR A T AR 22 25 B b
F B 1 401 R SRS TE & WA R 28 B S & T B AR S 2 T AN o AR — A
it A, S AR R ARG A 7 — St 7 B, T IRE A A R AL S YR
i o

[0714]  VI.?E FE4h 77

(07151 AR BH (1) — B AR J7 T ok 25 — P 2 A R BHAL G 0 0008 TR b 78 771 o SR b 7 55 T
FAFanbh b 245 TVAR Bri v6 97 20 b 1 ek 4

[0716] 5E X

(07171 WAL BB Sy o — L A — 35 2 Bt B RAE “Tik L7 i@ i WA WL IR 1Y)
HE [#]-—COOHRE i 2 3L Bl (1) &8 43 , 1 4nRC(0) — , HoHFRAZR” \R10——.R’ R2N—E(R1S—,R1&
Fe Ak BRI R IR B , I HR2E A R BRI R 2

(0718]  GnASCER M ELAE Ay 5 — JEH 10— 343 BT F I RS “Toe S 227 s di et S0 B e (—
0—) 4 & B o b BT R A BRI , 91 nRC(0) 0—, HeFPRUNSE T ARIE “BEIL” Alr & .

(07191 BRAE HAMER , B WA AR iR IE R R P S A1 E28NMRIR F R HE L
20K R F AR R e 22 o e AT PT oA B B Bl S B al ROR A AR N PR e 3, o HBFEH L. 4
NSRS B S R R

[0720] Bk FHAMER , B WA AT ) E SRR R R P S A 288 IR PR HE L
200 SR P AR R 22 o e AT n] R B Bl S B B IR, F HLELHE 208 38 NG 2L L 7 T 4
BT HE R TEE . CHES.

(07211 BrAE HAMER , B WA SCATR ) HIER IR R R P S A 2828 RIR PR HEZ
204 ST AR G bR I o B AT AT O BB B SO, I HAL TS LS AR IS L TR IE LR T bR
BOR I,

[(0722] A SC B EAE A 55— R P — 30 73 BT T B R 5 287 B 0% Ron AR I HUAR
5 IR TS I ], A0 AR B 0 TR & A 6 B 1 2N BR K SR B XA JE ], U2 3 BB (28
S R 2R3 U OR BRI 252 R BRI R JE 2 ek 75 2 .

[0723]  WASCHT L, ARIE “B Ge B B4 7 7 W i 0 7 I 3 5 i BRI/ B0% 5 T &
S0 RN — 5 o B A AR FR i) S ) 0 4 e 2 R A FR A R R R I AL L B IR
L BRIR R IR B B R K R

[0724] AL BB AR Sy o — FE A — 50 20 BT B R “pi 227 B “p AR R FB A VIR
SRR

[0725]  4nASC B E AR A S — S B I — &840 Bt IR RAE “42 38 (heterocyclo)” B “4 A
(heterocyclic)” RmIERD— NP BEFZED—ADJET, I BIELE S+ B A5E6
AR AT R B 58 AV AT BNV AT L BRIRBROCA  J5 i B AR 0 Ik 2 [ o 4 2R A AL JE 7
b B 12N EUE T L BN R A /80 AN RUR 1, 9 Bl el 4 i 7 & T
I3 T BRIy o 7 1 Ze A ELHE Z 07 TR 5 QPR el 25 (I y 5 (IO s PR R bt g 3 g
Pof 5 | I R 8 R R 35 45 o T 9 MR AR B 4B DL N R R B — AN A R U R
N RN R NN Al p N L N = W W R W e 1B N N
B VR L VB OREE AE R  SE T T AT .

[0726] WAL BB AR N o — R P — 88 20 BT B ARAE “4= 05 1™ RORE 2 D — A3
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BA B D—NRRJET, I HARIRAE &3t B 5E6 51 AR B 57 I HR ] - 2 07 iRk
DR AR 3R HAT 12N U 12 S A/ B AR T, O B e el 5t
THEE T 0 TR - BN A% 57 ) L AE R IR B Wy ik e B W i gt Bt |
N PR e I R 5 G S M AR 258 o o= 7] P DA A0 5 DA T TP i — A 2 A - kit VU
Kotk JERBL FREE ORI FR AL (LA PR SR e S R SR bR AR L D7 B A L B B
ENR RN EE N B N ANy DN N

[0727]  fAS SO R AR T “e™ Ak 257 il AN i oo s i ML R A LA S B3 [T
X B A e I ik RN 5 L ) o Xt B R AR I R B A 2 A AR
PRI e JE M R LT S7 S8R 73, Unke 57 i VI 57 S AR5 2k o BR AR 3 AME R S 15 I L8 5 73
R 1R 20 R T

[0728] RSP B “HUARH SR IE™ B 70 R i 22 /b — ANt A AN J - AR e i, 6
5 L A BB I AR R SRR T B R 2R R % O (R H50) R R 7 o I
PR TR B 3R VBRI DT ik IR e SR I SR BRI T R R IR FR L
e | P T S L A U TR M L A U R A T L T AT

S ite {51

(07291 A3 LA R St 1) A 35 BH AT I 8 D10 348 S i 7 5 o AR USRS 1 it 5 5K
b 2 TP I B R B A5 Y 3 D B St AR 5 1 7 T R B ke A PR R BRI 5 AR 45k
BORN IS T AR IF M0 1 o] CEAN Bt B8 A5 B (VRS A A T 5 2 T KR S S i g 56
ATV 2224, IF HATIRSRAS AL B ABAAS S, A 8, B B o BT 7 14 P 5 26 T 4 L
iR D it B A ) i R R PR 1

[0730]  SZjtifflf 515 « — MRS AL AN T AL AR e o

(07311 ozt T+ LA N AR r A A T 5 3 i Ak e A B~ 14 P S M AR i S5 R AR AT R,
BRI LAAE TP 1) S AR R R S T AT AE

OH OH
Hﬂ& - Hﬂggi HO

[0732] I RBr \ RBr

OH OH

od /\é//?% R
Hﬂg\é//ﬁ & /R HEo o
" O 2 O
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[0733]  [A[UL, B 1 i 25 S M Wk R 1) A5 A mT DA e 22 S ns b A7 7 L I HLA L 2R
Y] S 380 AR B — P SR A AR AL BB BIR AW - R SR TTRE AR A S A S A Ak (45
ATERBL) [ B 3 o BRI, BT 0T S A A 8 0 282 SR A 15 A S 2 K R 110 I Tt A9 P 1) o 28 7
Yo

[0734]  BRAEFIAMEA 15 WE A6 BT Ak AN 70 B R A B R o — Rk i, o 7K 71
T 3T BT RS TR 45 [ 2 EURE S ) Variand00MHz NMRAX 28 bl & 'H NMRYGE . [3
3k FAME TR 75 WAL 27 B 4k 438 A% T TMS I Sppm , 48 F 7k 42 VA 7 A 218 . DL R 4
BHHT#REIGL BN s= G, d=WEIE; t ==, q= P FEl& ;m= L FHIE ;br =5 1%,
FEGILSON GX-281 & 47 1 20 A € 32922 (HPLC) , 4 FWaters C18 5uM,4.6%50mmFliWaters
Prep C18 5uM,19%150mm AL, FH5:95%95: 52 i - /K R BR E R S8 vk i, /K B H10. 05—
0. 1% TFAZH B 22 #35 « FEHPLC/MSD_E AT 1 23 A v (MS) LA Bt il , 45 A5 : 95429515
L KIBEEE 2258, KA A H10.05-0. 1% TFAZH BRI 22 10375, % FHC 18K C8 I AHA: Al e s 2%
AL (EST) o B I S #S I8 I fEMer ek A AR (0 . 25mm)5 , 60F254 ) b iEAT 1 v J2 15 v
(TLC) S W I, 3 3 A FHUV (254nm ) B ANKMn 04 % FF 48 255 25 H 1 FCAM (e W 8% 1 4% 14, 741)
(Hannesian’s Stain) )4k} i DAALEE oA FH P S AT A (12g~330g )R~ ) , fETeledyne
ISCO CombiFlashélitt R4t b 347 fiE it iy o 3 T NMRAHR $5 75 220nm A1 254 nmip & T
JEREERTHPLC , F T A 400 5E 1 BB A A Y 4k FE AR R T-95%

0

OAc O/ OH
060 (HO),B oY
A H
lo735] RO - "o o
0 1. Pd(Phs)g, Cs,C0, o] o/
gr —EEK
2. NaOMe, MeOH
(07361  (JifED)

[0737]  sgjififsl1. 3-[3-F1%—4-[ (2R, 3R,4S,5S,6S)-3,4,5— = H-6-(FLH %) PY S it
M —2—J T4 -8 2k 1 2% W 8% P 18 (Han%%:, J .Med . Chem. 2012, 55,3945-3959) o

[0738] ) Picl £ [ml VL ¥4 okt AN B 45 1) (8 JES e i s I [ (2R, 3R, 4S,5R, 65 ) -4, 5- 4,
WA 2 -6- (LB R H 5L ) -2 (4- ¥R -2-FF LR 4 8 ) DU Ak g - 3- 25 ] 2 BR I8 (0. 52g,
1.0mmol) . (3—H A L R 2 (0.22g, 1. 2mmol ) .Cs2C03(0.98g, 3mmol ) F1Pd (Ph3)4
(0.12g,0.Immol ) , B& JG ¥R N1, 4- Wk //K KI5 LR A (30mL) o K S5 S B i & 7 1 4
N, 85 N F I, EE R 3T AENo AU IR N 2280 °C , RESE L/ . LS B IR VA 771, I H.
KRR R T CHC s+ I 1 o 38 3 R Jise €15 (TSCO- MPLC, MeOH/CH2Cl12,0-10 % £ &) 4l
AU o A FF il i TLCRILCMS B & I 2640 73, 2 B0 25 R 4 o o R R D ¥ A T-MeOH(10mL)
L 245255 200 . 002M NaOMe/MeOH(5mL) o 7E 38 3 LOMSHfi 72 [ N 58 B S » W INDOWEX. 50WX4—
1003 T2 W g « AE 155080 2 J5 , IEJEM HE , FMeOHE Y , B2 6 B 25 IR AR I - 1l i Ak IR 2
% (0-25 % MeOH/CH2Cl2) itk 5 R W A 7= 42 B 1 B [E AR I AR AL &4 (0. 222,55 % )
LCMS(ESI ,M+Na*=427.3),
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OH

OH
OH
Hﬂcé\% 0 H 19
[0739] 5 O/ I\Nﬂaez: Fo OOH
[0740]  (RFEID)

(07411  sjtafsl2. 3-[3-F&-4-[ (2R,3R,4S,5S,6S5)-3,4,5- = 56— (¥R FF &) PUS L
M -2 VR I R R

[0742]  [f)3-[3-FHE-4-[ (2R,3R,4S,55,65)-3,4,5- = -6 H 3L ) PY S Ak IR —2—3i ]
A -IRIE IR R (0.222¢,0.55mmol ) F-MeOH (70mL ) H ) ¥ ¥ H 3 in0 . 2M NaOH
(30mL) o ¥4 2 W AE 5 L NPT 7 TR INDOWEX 50WX4—10058 T AZ Bt fig AE1570 b2 ) it
JERINE , FMeOHYE U , #4255 H B R AR I8 UL r= A48 5 1 [ A4 R 1 Fr 4L & 49 (0. 2025,
94% ) . LCMS(EST ,M+Na*=413.3) ;'H NMRSppm(d3-MeOD;2.31(s,3H)3.61(ddd,]=9.78,
5.09,2.74Hz,1H)3.69-3.84(m,3H)3.97(dd,J=9.39,3.52Hz,1H)4.08(dd,J=3.33,
1.76Hz,1H)5.56(d,J=1.96Hz,1H)7.31(d,J=8.22Hz,1H)7.39-7.48(m,2H)7.51(t,]J=
7.83Hz,1H)7.76-7.84(m,1H)7.95(dt,J=7.83,1.37Hz,1H)8.21(t,J=1.76Hz,1H)).

o 7 '{l OH
OH
0 = OH
H 0 N
flo H,N HOG &

[ ] 3 %
0743 = =
° O O DMF, HATU o N
O DIPEA O H

[0744]  (WAREILI)

[0745]  sEjtafdl3. 3-[3-FF%-4-[ (2R,3R,4S,5S,6S5)-3,4,5- = 56— (F2 FF &) PUS L
M —2— 35 T 48 -8 0k 1 -N— (4—-nbh g 255 ) 2 FR o iz o

[0746]1  FEN2HE DL S HIE0°C R a)3—-[3-F J&-4-[ (2R, 3R,4S,55,65)-3,4,5- = J:-
6— (2 F 3L ) DY &ML i —2 -2 T4 -k B R R (0. 039g, 0. Immo1) FIHATU(0.046g,
0.12mmo1)-FDMF (5mL ) H () 45 P 3 7 s 4 - & &k e (0.011g,0. 12mmo1 ) FIDTPEA
(0.054mL,0.3mmol ) o {8 e 3 i 22 5 it , B P FE I s B v 7, HLd i s AHHPLC
(5-85% £ /7K /0.05% TFA) ZEAL R R W o 5 FE 41 73 HAR T LU AR 2 H A AR AR
Bk &47(0.047g,100% ) o LCMS(EST ,M+H"=467.3) ;'H NMRSppm(ds—MeOD;2.34(s,3H)3.60
(ddd,J=9.78,5.28,2.54Hz,1H)3.68-3.85(m,3H)3.98(dd,J=9.59,3.33Hz,1H)4.09(dd,
J=3.33,1.76Hz,1H)5.58(d,J=1.57Hz,1H)7.34(d,J=8.61Hz, 1H)7.44-7.58(m,2H)7.63
(t,]=7.63Hz,1H)7.84-8.00(m,2H)8.19-8.27(m,1H)8.37-8.45(m,2H)8.62-8.72(m,
2H)) .

[0747]  sjtafsl4. 3-[3-FF%&-4-[ (2R,3R,4S,5S,65)-3,4,5- = 56— (F2 FF &) PUS L
M —2— 35 148 -8 0k 1 -N— (3-nbh g 255 ) 2 R ok iz o

(07481 D) 55 sijta s34 75 =X, 4 B3-St e it 47 & B LA 72 4 (0. 043g,94 % ) . LCMS
(ESI,M+H'=467.3) ;'H NMRSppm(ds-MeOD;2.33(s,3H)3.61(m,1H)3.76(m,3H)3.97(d,J=
9.39Hz,1H)4.08(m,1H)5.57(d,1H)7.33(d,J=6.26Hz,1H)7.43-7.56(m,2H)7.61(m, 1H)
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7.85(m,1H)7.94(m,2H)8.22(m,1H)8.55(m,1H)8.66(d,J=6.26Hz,1H)9.47(m, 1H) ).

A OH
0
Oec 1 ?/ Hﬂo B
[0749] A%o N—N
Oﬂ 1Pd(P£€}4. Cs,C04 0 O
ZREAR S Ak .
B 2. NaOMe, MeOH O 4 W/

N—N

(07501  (JRAEIV)

(07511 sijf5. (2S,3S,4S,5R,6R)—2-( H & ) —6-[2-H J&-4-[4-(5-F &-1,3,4- I =
M —2— 35 ) IR L IR AU J DY S PR -3, 4, 5— — i o

[0752] DL 5 Sz fo) 1 ARy 77 =X, A8 P 2—FR e -5-[4-(4,4,5,5- P I -1,3, 2- — A 4 3F
IR E—2-E) K ]-1,3,4-18 — e (6 [ Boron Molecular)i#i47T & il . LCMS(EST ,M+H =
429.3) ;'H NMRSppm(ds—MeOD;2.28(s,3H)2.63(s,3H)3.53-3.65(m,1H)3.70-3.88(m,3H)
3.98(dd,J=9.59,3.33Hz,1H)4.09(dd,J=3.13,1.96Hz,1H)5.57(d,J=1.17Hz,1H)7.24
(d,J=8.22Hz,1H)7.38-7.45(m,2H)7.48(s,1H)7.69(m,J=8.61Hz,1.5H)8.02(m,J=
8.22Hz,1.5H)).

[0753]  sLjf316. (2S,3S,4S,5R,6R)—2-(J2 H &) —6-[2-H J&-4-[3-(5-F %&-1,3,4-IE =
M —2— 35 ) R L IR0 J DY S PR -3, 4, 5— — i o

(07541 D)5 st 51 2200 5 =X, 1 B[ 3-(5-F 31,3, 41 -2 -3 ) SR 5L TR (T E
Apollo Scientific)i47 & A .LCMS(EST , M+H ' =429.3) ;'H NMRSppm(ds—MeOD;2.08(s,
1.5H)2.32(s,1.5H)2.33(s,1.5H)2.65(s,1.5H)3.55-3.65(m,1H)3.69-3.83(m,3H)3.98
(dt,J=9.49,2.69Hz,1H)4.06-4.12(m,1H)5.54-5.60(m,1H)7.27-7.38(m,1H)7.44-7.65
(m,3H)7.75-7.98(m,2H)8.07-8.25(m, 1H) ),

[0755]  sijififs7.7-[3-F %-4-[ (2R, 3R,4S,55,65)-3,4,5- = H—-6-(F2 H L) JY S it
W23 J AU IRk - 2H- R bk — 1

(07561 DL 5szfitafsl 1 20 75 2, i (4, 5- = 4 Bk i —6-( 2 P A8 3 P 3k ) —2—[ 2 H -
4-(4,4,5,5-PUH J-1,3, 2- Z 5 I B be -2 26 ) R S0 T DY A i -3 -2 ] £ 2 1k (Han
& ,J Med.Chem.2012,55,3945-3959) FlI7-¥-2H- 5 MMk — 1 (14 F As taTech) #EAT A -
LCMS(EST ,M+H"=414.3) ;'H NMR8ppm(ds-MeOD;2.32(s,3H)3.57-3.67(m,1H)3.70-3.85(m,
3H)3.94-4.02(m,1H)4.05-4.13(m,1H)5.57(d,J=1.57Hz,1H)6.70(d, J=7.00Hz,1H)7.17
(d,]J=17.04Hz,1H)7.33(d,J=8.22Hz,1H)7.54(s,2H)7.70(d,J=8.61Hz,1H)7.89-8.04
(m,1H)8.49(d,J=1.96Hz,1H)).

OAc

OH
OAc o
0 OH
A%&ﬁ o Br/ﬁ( o HOS 9 & \O
[0757] 5 NH ° /\«
O 1. DMF, NaH o N
O Yy’ 2. NaOMe, MeOH O P o

[0758]  (ARV)
[0759]  sijififpl8. 2-[7-[3-H 5-4-[ (2R, 3R, 4S,5S,65)-3,4,5- = F2 -6 (2 FH 3% ) U S0tk
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W -2k VAU R A |- 1R -2- ik 1 R I

[0760]  ZEN2SRE R A HEO0CHI[4,5- — LB AR -6- (L BEAE LW ) —2-[ 2-H B4
(128X -2H e bk —7— 2 ) 2R 48U K 1 DY Sk W -3 ] £ R 1R (0. 116g, 0. 2mmo1 ) T-DMF (5mL)
HH (R AR 22 18V INNaH (0. 024g, 0. 6mmo 1, T-H 0 HH 11160 % 43 BOK ) « 7E 10 80 2 )5 , TR
2R 2. FRH EE(0.018mL,0. 19mmol ) , 3¢ HAE0C FAEN2ZUEE T Hii£F = B 1IN o 78 e 1 5
NREBRIE T, I B R AR P AT MeOH(5mL ), 8 5 ¥5 JH0 . 02M NaOMe/MeOH(3mL ) , 7 H#
SONAE Z R N BRI R IS INDOWEX 50WX4-100 % 1A He bt g « 7E 1570 b 2 J , i et i,
MeOHPE 4% , 355 B0 25 MR A0 W o 38 o e Ji € %% (0-20 %6 MeOH/CHC o) Zi AL R R W LA =4 B
€ [ AR R bR 3 P40 (0. 05588, 57% ) o LOMS (EST ,M+H"=486.3) ; 'H NMRSppm(ds—MeOD;
2.32(s,3H)3.61(ddd,J=9.68,4.99,2.54Hz,1H)3.68-3.85(m,3H)3.78(s,3H)3.98(dd,J
=9.59,3.33Hz,1H)4.04-4.14(m,1H)4.82(s,2H)5.53-5.62(m, 1H)6.72(d, J=7.04Hz, 1H)
7.32(dd,J=7.83,3.91Hz,2H)7.44-7.58(m,2H)7.70(d, J=8.22Hz,1H)7.97(dd,J=8.22,
1.96Hz,1H)8.43-8.49(m,1H)).

OH OH

Ol

NaOH Hfo o) OH
[0761] w/\( — ) D O Nﬁ\g
i

[0762]  (JAZEVI)

[0763]  sjtif59.2-[7-[3-F1 H-4-[ (2R, 3R,4S,5S,65)-3,4,5- = 3-6-(FH H) PU 4
MR —2 -k AR IR - 1 - 2- Rk i 1 2 PR .

[0764] 1G5 5Lt 2 AL T , 18 FH2-[7-[3-H1 E-4-[ (2R, 3R, 4S,5S,65)-3,4,5- =
FRA-6 (R 2L ) DU SUME IR -2 2 T4 28 - R 2 -1 - AR -2 -k 22 ] Z R H I8 (0. 050,
0.1mmol ), 375 5 [ B AR A5 =41 (0. 045,96 % ) o LOMS (EST , M+ =472.3) ; 'l NMRS
ppm(ds—Me0D;2.32(s,3H)3.61(ddd,J=9.59,5.28,2.35Hz,1H)3.67-3.86(m,3H)3.98(dd,
J=9.59,3.33Hz,1H)4.08(dd,J=3.33,1.76Hz,1H)4.79(s,2H)5.50-5.62(m, 1H)6.72(d, J
=7.43Hz,1H)7.32(dd,J=8.02,2.93Hz,2H)7.44-7.59(m,2H)7.70(d, J=8.22Hz, 1H)7.97
(dd,J=8.22,1.96Hz,1H)8.44-8.55(m,1H) ).

OH

oy C /é‘ﬁ \
H@o He
[0765] (0] OH NH
o/\‘g DMF HATU
Y DIPEA O Y

[0766]  (JFEVIT)

(07671 SEHE10.2-L7-[3-H1H-4-[ (2R 3R, 45,55,65)-3.4.5-= o H-6- (I 38) JU 5L
AL —2— 3 1A FE - 3 |- 1 -2 S s bk 1-N-(3-niE e 3 ) 2 ki .

[0768]  iBAE 5L B3N RE e, 6 FH2-[7-[3-F £:-4-[ (2R, 3R, 4S,5S,65)-3,4,5-=
P —6- (2 3L ) DY St il -2 -3 SRS -0 0 ] -1 -5 UAR-2— R ME R I ] 12 (0. 024 g
0.05mmol ) 3~ FEMLNE , Fef5 5 1 € [ R B bl it &4 (22mg , 8196 ) o LOMS (EST,MHH" =
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548.4) ;'H NMRSppm(ds—MeOD;2.32(s,3H)3.55-3.66(m,1H)3.66-3.85(m,3H)3.97(dd,J=
9.59,3.33Hz,1H)4.08(dd,J=3.13,1.96Hz,1H)4.96(s,2H)5.46-5.63(m,1H)6.77(d,J=
7.04Hz,1H)7.27-7.44(m,2H)7.46-7.58(m,2H)7.73(d,J=8.22Hz, 1H)7.88(dd,J=8.61,
5.48Hz,1H)8.00(dd,J=8.22,1.96Hz,1H)8.42(dd,]=8.61,1.17Hz,1H)8.49(s,2H)9.18-
9.29(m, 1H) ).

(07691  sEjitifsl11.2-[7-[ 3-H1 H-4-[ (2R, 3R,4S,5S,65)-3,4,5- =2 H-6- (B2 FH ) U4
Mg —2—Jik AR R 112K -2 S e bl 2 ] -N— (4-Mib g 2 ) i fis

[0770]  JEAIE 55 St 5] L OSRALA R R 7 , 4 FHA- 2 ML , SR 1505 @4k 54 (13.3mg ,52% ) .
LCMS(ESI ,M+H"=548.4) ;'H NMRSppm(ds-Me0OD;2.32(s,3H)3.60(ddd,J=9.78,5.09,
2.74Hz,1H)3.67-3.84(m,3H)3.97(dd,J=9.59,3.33Hz,1H)4.08(dd,J=3.33,1.76Hz, 1H)
5.00(s,2H)5.57(d,J=1.57Hz,1H)6.78(d,J=7.43Hz,1H)7.38(d,J=7.43Hz,2H)7.33(d,
J=8.61Hz,1H)7.49-7.58(m,2H)7.75(d,J=8.22Hz,1H)8.01(dd,J=8.41,2.15Hz, 1H)
8.18(m,J=7.04Hz,2H)8.49(d,J=1.96Hz,1H)8.64(m,J=7.43Hz,2H) ).

(07711 sijtafsf12.2-[2-(4-FF IR IR -1 -3 ) 25 fR- 2. 3 ] 7-[ 3-H A -4-[ (2R, 3R, 4S,
5S,6S)-3,4,5-—F k-6 H 2% ) PU St pg —2— ik 15Uk 2R 2 ] e e bk — 1l o

(07721 HAE 5 SLTta 5] 1 0RALNI FR T, Ad FH 1 —H JEWRGR , SRASFR AL &40 (25-9mg , 88% ) .
LCMS(EST ,M+H"'=554.4) ;'H NMRSppm(ds—MeOD;2.33(s,3H)2.99(s,3H)3.26(dt,J=3.23,
1.71Hz,1H)3.34-3.42(m,1H)3.49(dd,J=3.52,1.57Hz,1H)3.61(ddd,]=9.78,5.28,
2.54Hz,3H)3.70-3.86(m,4H)3.97(dd,J=9.59,3.33Hz,2H)4.08(dd,J=3.52,1.96Hz,2H)
4.81(s,1H)5.57(d,J=1.96Hz,1H)6.75(d,J="7.43Hz,1H)7.20-7.40(m,3H)7.45-7.59 (m,
2H)7.72(d,J=8.22Hz,1H)7.99(dd,J=8.22,1.96Hz,1H)8.49(d,J=1.96Hz,1H) ).
[0773]  szjitifs)13 N-(2-F 3 )-2-[7-[3-F H—4-[ (2R, 3R, 4S,5S,6S)-3,4,5-=%%
HE—6- (G H 2L PU ke R —2— ik T4 o0 |- 1 -4 -2— R it ] 2 Pt i

[0774]  HAE 52t LRI AR, 18 F L, 2- &L 4 e, SR L &4 (11 . 2mg,
55% ) . LCMS(ESI ,M+H'=514.4) ;'H NMRSppm(ds—MeOD;2.33(s,3H)3.11(t,J=5.67Hz,2H)
3.54(t,J=5.67Hz,2H)3.56-3.67(m,1H)3.68-3.84(m,3H)3.97(dd,J=9.59,3.33Hz, 1H)
4.08(dd,J=3.33,1.76Hz,1H)4.73(s,2H)5.48-5.64(m,1H)6.78(d,J=7.43Hz,1H)7.34
(d,J=7.83Hz,21)7.46-7.59(m,2H)7.74(d,J=8.22Hz,1H)8.00(dd,J=8.22,1.96Hz, 1H)
8.50(s,1H) ).

OH
OAc | OH
Ai@c&‘% o B S Hﬂ&‘% o \N
[0775] . Py
O 1. DMF, NaH o O N
O y 2. NaOMe, MeOH O 2

(07761  (JLFEVIII)

(07771  sjtifyl14.2-(2- W &I L F)-7-[3-H -4-[ (2R, 3R,4S,5S,65)-3,4,5-=
P26 (R 2k ) DY Stk R —2— 288 J S 0 R L ] S v b — 1 il o

[0778] WA 5 St IS FEF AE FH [ 4,5- LB A -6-( L BEE L H 3L ) —2-[2-H
He-4- (158X -2H- S mae bR —7— 28 ) 2R 480 T DY Snt e —3- 28 ] £ & 15 (0 . 1mmo1) A2—JR-N,N-—
F -7 5% (0. Tmmol) , 3 A5 FR 4k &40 (0. 04262 ,88% ) . LCMS(EST ,M+H'=485.4) ; 'H NMRS
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ppm(ds—MeOD;2.33(s,3H)3.05(s,6H)3.52-3.67(m,3H)3.68-3.84(m,3H)3.97(dd,J=
9.39,3.52Hz,1H)4.08(dd,J=3.33,1.76Hz,1H)4.46(t,J=5.87Hz,2H)5.47-5.64(m, 1H)
6.80(d,J=7.43Hz,1H)7.38(d,J=7.43Hz,1H)7.34(d,J=8.61Hz,1H)7.47-7.59(m, 2H)
7.73(d,J=8.61Hz,1H)8.01(dd,J=8.41,1.76Hz,1H)8.49-8.60(m, 1H)).

[07791  sEjitifs15.7-[ 3-F F—4-[ (2R, 3R,4S,5S,6S)-3,4,5— =2 H—-6-(FL FI 5L ) PY S it
M —2— 2 VAR 2R 12— (4-Mb e B L) S b — 1 - i o

(07801  BEAME 5 St ) 1 4SRRI FE 7, £ A4 IR F 38 ) ke , SRS AR AL &4 (0. 046¢g ,
92% ) LCMS(EST ,M+H"=505.4) ; 'H NMRSppm(ds-MeOD;2.32(s,3H)3.53-3.66(m,1H)3.67-
3.83(m,3H)3.96(dd,J=9.59,3.33Hz,1H)4.07(dd,J=3.13,1.96Hz,1H)5.52(s,2H)5.56
(s,1H)6.84(d,J=7.43Hz,1H)7.33(d,J=8.61Hz,1H)7.44-7.57(m,3H)7.70-7.86(m,3H)
8.02(dd,J=8.22,1.96Hz,1H)8.49(s,1H)8.73(d,J=6.65Hz,2H) ).

[07811  sjifif516.7-[ 3-F F—4-[ (2R, 3R,4S,5S,6S)-3,4,5— =2 H—-6-(FL F 5L ) PY S it
M —2- 28 T4 28 -0 12— (3-mb e 2 AL ) S e bl — 1 - il .

[0782]  HAME 5 5Lt ) 1 4SRRI FE 7, 15 A3 — (IR F 38 ) e i , SRAG AR AL &4 (0. 046¢g ,
92% ) LCMS(EST ,M+H"=505.4) ; 'H NMRSppm(ds-MeOD;2.32(s,3H)3.51-3.66(m,1H)3.66-
3.85(m,3H)3.97(dd,J=9.59,3.33Hz,1H)4.08(dd,J=3.13,1.57Hz, 1H)5.42(s,2H)5.56
(s,1H)6.80(d,J=7.43Hz,1H)7.33(d,J=8.22Hz,1H)7.43-7.61(m,3H)7.72(d,J=
8.22Hz,1H)7.89(dd,J=8.02,5.67Hz,1H)7.99(dd,J=8.41,1.76Hz,1H)8.42(d,J=
8.22Hz,1H)8.46-8.54(m,1H)8.71(d,J=5.48Hz,1H)8.86(s,1H)).

o) 0]
B~ N B~ )—NH;
)—NH MeNH, ) —NH
[0783] S _ S
0O EtOH o
HN
o \

(07841  (JWAZEIX)

[0785] St 51 17—-SM. 5—JR-N—FH B3 - JJR F ey —2— FH i Jiz o

[0786]  {E=E R N5 ¥R -3- IR FE-ENy —2-H FR 1 I8 (Han%s , J .Med . Chem.2012,55,3945~
3959) (0.5g)540mL 533 % H HZ I ELOH— A2 Hi H 1 & o L REBRIE 1, 3 H T CH2Clomh i B
BRARYD o 1 UEVTVE FF T8 DL AR 2 1 [ AR ) b @ 7= 45 (0. 26g) « LCMS (EST , M+Na™ =
300.1).

[0787]  SLjify17 .N-H Je—5-[ 3—FF H£—4-[ 2R, 3R, 4S,5S,6S)-3,4,5- = H—-6-(F2 1 }L)
VU SNk MR -2 2 TR 2 - R | -3 IR 2L ey —2- I Bk i o

(07881 D)5t 5 7R AL 5 =X, 4 FH 5~ -N—HH 3 - 3 JIR 2 -1 oy — 2 F [t iz it 47 &5 B DA
FE A B R AR I FR A A4 (19mg ) « LOMS (EST , M+H =468.3) ;'H NMRSppm(ds—MeOD;
2.27(s,3H)2.87(s,3H)3.52-3.61(m,1H)3.76(d,J=1.17Hz,3H)3.91-3.99(m, 1H)4.03-
4.09(m,1H)5.56(d,J=1.17Hz,1H)7.27(m,1H)7.47(m,2H)8.06(s,1H) ).
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Li

cr”ﬂ]

PBn OB DIBALS T 48
’ i =] QSH
Bap Can TMSCN OBn (1.1 HE) nn B ) e
O — BEHS BaRs OF
oae  CH;CN o CHCly e
3 G = b3 HO
CHO Br

A

OBn

agn OH
[o789)  cgmme | R - (& MDY 0
B NHMe HriMe
ld( Ha Me
19

OBn

O
BBRG aH
%%
0
3 NHMe
HO
Me
18B

07901  (JFEX)

(07911  Xf=2iifs18-198 44 .

[0792]  #FO°C T, ZENSRE K, [ (2R, 3R,4S,5R,6S)-3,4,5- =7 P HL A F-6- CR AL
B ) PUA LI —2- 35 ] 2, T TiE (1. 164g, 2mmol ) T2, 5 (20mL ) = [ 945 ¥ 41 ¥ NBF3 . OE to
(0.05mL,0.4mmol ) FE =R FHiFEE &Y E £l I TLCHIIAN 521 . = BRER, 7 BB
R T & b 5K 8] A HLZ , FNazSOs T J e 4 - il i 8 FHEt0Ac/ 2
Bkt B BEATRE IR G L Al AL iR R ok BAS1 % P2 R P2 42 (2R, 3S, 4R, 5R, 65 ) —3 , 4, 5~ — K H &
A6 (R H R4 P L) DY e I -2 i (0. 560g) oMS(EST) « SLUAH : [M+Na+],572.2,
[0793]  7E-78°C I, ZE M INDIBAL/ . %¢ (1.0M,0.52mL) £ (2R, 3S,4R,5R,6S5)-3,4,5-=
2R A -6 (O R A L L ) DU &bt R —2— H S (0. 258, 0. 47mmo 1) F-CHoC12( 5ml. ) HA )
W L A UN AR A8 THE £ -40°C . 0. 5N HC1/K W T8 K I B, I H.
EtOAc T 2B WA HLZE , FNasSOs TRk 4g LU= A EA G — P ALRI T T — 4
R P R (2S, 3R, 4S,5R,65) -3 , 4, 5— = 4 Fl 3L 4 Jh—6— (2% H J 480 0 R 38 ) PO &t
M -2-F 5 (0.235g) o fE-78°C T [F] & A & 5—R -2~ H %% (0. 42mL, 3. Ommo1 ) 1) Z. sk (5mL ) F
A s IiBuLi /2 e (2.5M,1.0mL) o 1N J , 7 n(2S, 3R, 4S , 5R, 6S) -3, 4, 5- = Z<
FEAR -6 (R FF AR S0 2L R 228 ) DU &L g — 2 FH 1% (0. 235 ) o I8 1/INEF 4043 B VR & ) 22 18
FHEZ-20°C.0.5N HCL/KIEW FH T K B, H: HEt0Ac H T AEHUEE A HLZ , FNazS04 T
W T A o 1l R 5%, FHEtO0Act/ T e BEAE 9 Bl i 71l 44k P19 5 R WDk L 38 %6 7 28
PR (4R -2-F 3-8 B ) -[ (2R, 3R,4S,5R,6S)-3,4, 5— = 7% I Jk 4 F -6 (4% F S 4 JL
HL) DUtk —2—Jk JHI I (A) (0. 130g) JMS(EST) : SEMUI{E - [M+Na+],745. 4.

[0794]  TES80°CF, fE&SAHE T, fEHFE N In#AA(0.130g,0. 18mmol ) N-FJE-3-(4,4,5,
5-VUHIEE-[1,3,2] — A I A b2 2% ) 2R M (0. 071g,0. 27mmo 1 ) (kR4 (0. 1763,
0.54mmo1) FIPY ( =K L) 48 (0.021g,0.018mmol ) T =ML /7K (5mL/ 1mL) TR &40 1/
I o BEBR IS, I Has e i IR ik A A i A5 7 R LA = 4 3-[4-[ (R)-#224-[ (2R, 3R, 4S,
5R,6S)~3,4, 5~ = Fl FE 48 It 6 (4% 4 2k FR L ) DY b PR —2— 6 ) P 366 13- F 64 0 -
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N-H 2R FE % (B) (0. 046g ) FH3-[4-[ (S)—#2HE-[ (2R, 3R,4S,5R,65)-3,4,5- =K H I 4
H—6— (O Y O 58 B HH L ) DY ML PR —2— 25 T FF Ok ] -3 k- Rk J-N-H R R B i (C)
(0.055g) JMS(EST) : S I{E : [M+Na+],800.6.

[0795]  ZEH247JHE ¥ H18]44B(0.046g,0.059mmol ) F1Pd/C(10wt % ) (0.050g,0.024mmol )
TMeOH(5mL) HH IR G W3 FE 1 - JEFRPd/C, H H S W4 Y8 - i I HPLC(C18, 15%150mm
FE S BEL TR : £ /7K (0.05% TFA) AL T 15 5k R DR LA81 %6 77 22 7 A S i 4511 18A (0. 020g ) o
St A L9 AT A = M 53 85 (0. 0030g ) o 34 H (B 4ABR AR AR Y, LAARTR] 77 2045 o [A) A C%
b RS it 451 1 8B A9

[0796]  sjififsl18A % .3-[4-[ (R)-¥:%-[ (2R,3R,4S,55,65)-3,4,5- =2 3-6-(F2 %)
VU Sk PR 235 2 ] -3 ORI 1 -N-HH JL R F B iz

[0797]  LCMS(ESI,M+Na*=440.3);'H NMRSppm(ds-MeOD;2.51(s,3H)2.95(s,3H)3.57-
3.78(m,4H)4.00-4.07(m,1H)4.10(dd,J=6.85,2.54Hz,1H)4.25(t,J=2.93Hz,1H)5.24
(d,J=6.65Hz,1H)7.45-7.57(m,3H)7.62(d,J=8.22Hz,1H)7.71-7.83(m,2H)8.07(t,J=
1.56Hz,1H)).

[0798]  sLjifsl18B* .3-[4-[(S)-¥23E-[ (2R, 3R,4S,5S,65)-3,4,5- = - 6-(FH })
VU Sk PR 235 5 ] -3 O -N-HH JL R FH Bz

[0799]1  LCMS(EST,M+Na*=440.3);'H NMRSppm(ds—MeOD;2.51(s,3H)2.95(s,3H)3.56(dd,
J=1.00Hz,1H)3.67(m,1H)3.70-3.82(m,3H)3.91(m,1H)4.10(dd,J=9.00,1.96Hz,1H)
5.28(d,J=8.61Hz,1H)7.34-7.63(m,4H)7.69-7.90(m,2H)8.07(s,1H) ),

[0800]  yF i : X ISAMIRI.ARAL Z2 DA S 1 8B S ARAL 2 15 e (R AT =, FF Ho2 B i Fi5
SETTAERRIN o

(08011  SEjififs|19 .N-HIJE-3-[3-H1 H:—4-[[ (2R, 3R,4R,5S,6S)-3,4,5- = H-6-(F£ H
55 ) VY i —2—- 2 T 0 IO IR H Bk .

[0802]  LCMS(ESI,M+H"=402.3);'H NMRSppm(ds-MeOD;2.44(s,3H)2.95(s,3H)3.04(d,]
=7.43Hz,2H)3.69(m,3H)3.83(m,2H)3.86-3.92(m,1H)4.04-4.21(m,1H)7.31(d,J=
7.83Hz,1H)7.42-7.47(m,1H)7.50(m,2H)7.75(m,2H)8.05(s, 1H) ),

[0803]  sLjifif5120. ZFR[ (2S,3R,4S,5R,6R)-3,4,5- = Z AL -6-[2-F FE—4-[3-(F &
FE B R ) R0 1 ORI DY e i —2— 8 JHH R

[0804]  J4N-FHHE-3-[3-F1K—4-[ (2R, 3R,4S,5S,6S)-3,4,5- =2 H—-6-(FL FI 5L ) PY St
Wj—2— 6 ] 4R 2 3 ) % WA Bk % (Han%%, J .Med . Chem.2012,55,3945-3959)(0.072g,
0.178mmol ) ¥& R T FC/KMENE (1mL) A2 FRIF (1mL) /R o B2 B BRI 7], 9 HLil i e AHHPLC (5-
95% £ J5/7K/0.05% TFA) Aidb 5k R W o & 4l oy, 37 BT DL AR 52 3 R AR I A i
1b4&47(0.063g) LCMS(EST ,M+Na"=594.3) ;'H NMRSppm(de-DMSO;1.94(s,3H)2.00(s,3H)
2.05(s,3H)2.16(s,3H)2.32(s,3H)2.81(d,J=4.30Hz,3H)3.93-4.11(m,2H)4.19(dd, J=
12.13,5.09Hz,1H)5.22(t,J=9.98Hz,1H)5.33-5.45(m,2H)5.80(s,1H)7.23(d,J=
8.61Hz,1H)7.46-7.65(m,3H)7.77(d,J=7.83Hz,2H)8.07(s,1H)8.54(d, J=4.30Hz,1H) ).
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HO OH

OH kg

o)
oY 0
o O CONHMe _PO(OMe)s i CONHMe
@ 1 A
Me Me
[0806]  (JHFEXI)

[0807]  sijififyl21 . Wil — [ (2S,3S,4S,5R,6R)—3,4,5- =2 3—6-[ 2—FF HE—4-[ 3—(FH &
FE H R ) RO | ORI DY e g —2— L HH R

[0808]  J4N-FHHE—-3-[3-F1K—4-[ (2R, 3R,4S,5S,6S)-3,4,5- = H—-6-(FL FI 5L ) PY St
M -2k T4 - 2R 5 1R W i (Han®%, J Med . Chem. 2012, 55,3945-3959) (0. 20g,0. 5mmol )
VA T W R = PP G (5mL) A17K (9uL, 0. 5mmol) 1 o ¥ H S B ZE0°C , 3235 22 15 VR I ik = &1
(142uL,1.5mmol ) , B FEOC R Bt $H3 /N o 388 1o AR 0 S O REE UK RT A ok R RIS B o 25
K7, o HaE s [ AHHPLC(5-95% £ 5 /7K /0.05% TFA) 4ifb 7 4 . & 3 4l 2 4y, I H%
TPLP= A B A AR bR AL A4 (0.070g) o LCMS(EST , M+H"=484.3) ; ' NMRSppm(de—
DMS0;2.26(s,3H)2.81(d,J=4.70Hz,3H)3.42-3.68(m,3H)3.75(dd,J=9.00,3.13Hz,1H)
3.86-3.97(m,2H)4.03(dd,J=9.78,5.87Hz,1H)5.45(d,J=1.96Hz,1H)7.24(d,J=
8.61Hz,1H)7.43-7.60(m,3H)7.76(dd,J=7.43,1.57Hz,2H)8.06(s,1H)8.56(d,J=
4.30Hz,1H)) .

OH

oy i: TMSCI, Et;N, DMF OH
"o ii: AcOH, 7 87 /MeOH T%ggé;c@“ s

o) CONHMe »
0 CONHMe
Me
(=]

Mg

[0809] NMe; y

) 0 OLO
i oANNMe:  DiC Hﬂaé(ﬁ\
e = o%CONHMe
ii: TEA. CH;CN
Me
0810l  (VLFEXIT)

[08111  szjiff|22. 2- — WSR2 FR[(2S,35,4S,5R,6R)-3,4,5- =2 H—-6-[ 2—F HE—4-
[3—(FF 2 U2 Y 5 ) Rk 1R 40 ] DY Skt e —2— i T S o

[0812]  #F0°C N, 18R INTMSC1(0.35mL,2.75mmol ) FEN-FI J:-3-[ 3-F1 54— (2R, 3R,
4S,5S,6S)-3,4,5- =R -6-(F2 H 5 ) DU 0tk g —2 -k A0 2 - 0k 1R HH Ik i (Han %%
J.Med.Chem.2012,55,3945-3959) (0.202g,0.5mmol ) FIEtsN(0.38mL,2.75mmol ) T-DMF
(2mL) VAR AR E MR FREPHR A3 . 5/ L 35 L TELOAC 57K 2 [8] JIEE B HLZ
FiNa2 S04 T4 H- MR 4 o 7] B 15 5k R W U8 NP B ( 1mL) AMeOH( 1. 5mL) o #2235 7£0°C T ¥4 HIVR
EW, [F IR INACOH(0. 055mL,0.96mmol ) o 7E % I T LR & 09/, 3255 U8 IINaHC O3
(0.16g,1.9mmol) . ¥4 771 o I Ik Ak JI € 3 v, FHE tOAC/ C B def FE 1 e it 5 2 AL BT 15 5%
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KWIHLL61% 72 % P74 3-[4-[ (2R, 3R, 4S,5R, 65)-6- (¥R FH L) 3,4, 5- = ( = I L FH ek o it
L) DY S ME MR —2— 35 J AR 23— Y 2R 0 -N-H R 2R k% (D) (0. 190g ) » [AIN, N7~ FF 35k
HE R 45 (0.0154,0. 11mmol ) \DMAP(0.0024g,0.02mmol )« 'ProNEt(0.035mL,0 . 2mmol)
Fieh a1 44D(0.062g,0. lmmol) T 5 F &% (2mL ) Fh (VR 4 Th R N, N — — S5 R L — WP i
(0.02mL,0.13mmol) IR G WIE IR T FE L B RIE A, IF MR R T &
E(3mL) L HEEEOC TR = L1 (0.08nl) . 7E0°C FHE RS W2/ NN R IEFH], 3
Hi#FHPLC(C18, 15%150mmAE ; Pt 71 : 2 /7K (0.05% TFA) ) 4lifb i3 5% &9k BA31 % 7=
A b A1) (0.015g) JLOMS (EST , M+H"=489.4) ;'H NMRSppm(ds-MeOD;2.32(s,3H)
2.89(s,6H)2.95(s,3H)3.71-3.85(m,2H)3.94-4.00(m, 1H)4.06(d,J=5.48Hz,2H)4.11(t,
J=2.54Hz,1H)4.42(m,1H)4.61(dd,J=11.74,1.56Hz,1H)5.57(d,J=1.57Hz,1H)7.23(d,
J=8.61Hz,11)7.34-7.61(m,3H)7.66-7.88(m,2H)7.99-8.17(m, 1H) ).

49/64 11

& 1. FAH] 122 EH, SAALhdE.

5 HAI 1
x-S HE MS H NMR §
7% 42'::’ “#H IUP:,YC % EC> &}3 (ESI, M [ppm(d3-MeOD,
I M| N | HY | B s
)

820 @, J = 1.51

Hz, 1H), 7.94 (td,

=1.41,7.90 Hz,

1H), 7.77-7.87

(m, 1H), 7.52 (t,

3-[3-F & J =7.55 Hz, 1H),

[0813] -4-[(2R,3R, 739-748  (m,

oH 48,5S,65)-3, 2H), 7.27-7.38

Hg"'*\z'i:"'cl)g 4,5-3%% 21| 4293 (ma lH)a 5.56 (d,

1|1cI84| -6-(#F )| 0.12 |H24 M+ i681'65 Hz, 1H&

- 08 (dd, J =

&l ey e 08 | Na) 197 330 Hz

-\ = 82 A 1

2-A]8E- 1H), 3.94-4.01

FEIRT (m, 1H),

B P B 3.90-3.94  (m,

3H), 3.68-3.83

(m, 3H),

3.55-3.65  (m,

1H), 2.31 (s, 3H)
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[0814]

231 (s, 3 H) 3.61
(ddd,  J=9.78,
5.09, 2.74 Hz, 1
H) 3.69-3.84 (m,
3 H) 3.97 (dd,
3-[3-F 4 7=9.39, 3.52 Hz,
-4-[(2R,3R, 1 H) 4.08 (dd,
on 48,55,68)-3, 7=3.33, 1.76 Hz,
45-=5 4 C20| 4133 }71%)6 §'561 (P‘Ii’
1CJ85 6-(F2F &) H22| M+ [0 HE L 2%
w3 4, 08| Nay [[31 @ =8
- Hz, 1 H)
2-RRA- 7.39-7.48 (m, 2
REPRT H) 7.51 (t, J=7.83
B Hz, 1 H)
7.76-7.84 (m, 1
H) 795 (dt,
1=7.83, 137 Hz,
1 H) 821 (t
J=1.76 Hz, 1 H)
2.34 (s, 3 H) 3.60
(ddd,  J=9.78,
5.28, 2.54 Hz, 1
H) 3.68-3.85 (m,
3 H) 3.98 (dd,
3-[3-F & J=9.59, 3.33 Hz,
4-[(2R3R, 1 H) 4.09 (dd,
48,55,68)-3, 7=3.33, 1.76 Hz,
|45z -— 1 H) 558 (d,
‘_\\.‘ ‘N 6-(F &) H26 J=1.57 Hz, 1 H)
1CJ86 S g gy 0064 50| 4673 [7.34 (@ =861
EXSEE S 7 s
oot e 7.44-7.58 (m, 2
#A]N-(4- H) 7.63 (t, ]=7.63
S SES Hz, 1 H)
7 B 7.84-8.00 (m, 2
H) 8.19-8.27 (m,
1 H) 837-845
(m, 2 H)
8.62-8.72 (m, 2
H)
2.33 (s, 3 H) 3.61
(m, 1 H) 3.76 (m,
3 H) 397 (4,
-[3-F & J=9.39 Hz, 1 H)
(2R 5K, 408 (m, 1 H)
o 48,58,65)-5, 5.57 (d, 1 H) 7.33
£ ts(_‘jf;i C25 (d, J=6.26 Hz, 1
| |-6-(72 7 A H26 H) 7.43-7.56 (m,
e | wmamen [0932n20| 4673 b H) 7.61 (m, 1
2-A R k- 7 H) 7.85 (m, 1 H)
F H]-N-(3- 7.94 (m, 2 H)
aktv}i}g)a’{ 8.22 (rn, 1 H)
8.66 (d, J=6.26
Hz, 1 H) 9.47 (m,
| H)
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[0815]

2.28 (s, 3 H) 2.63
(s, 3 H) 3.53-3.65
(m, 1 H)

(28,38,48,5 3.70-3.88 (m, 3
R,6R)-2-(% H) 3.98 (dd,
¥ 2)-6-[2- 71=9.59, 3.33 Hz,
- Y 1 H) 4.09 (dd,
— . 4-[4-(5-F Cgi {=3.1)3, 1.96 I%g
IWJ ASEN H H) 5.57 b
i £-13,4980.062) 0| 4293 |, 0 ) H)
'8 —ek-2-4) 7 724 (d, J=8.22
FEIREA Hz, 1 H)
v Aot 7.38-7.45 (m, 2
"§-3,4,5-= H) 7.48 (s, 1 H)
5 7.69 (m, J=8.61
Hz, 1.5 H) 8.02
(m, J=8.22 Hz,
1.5 H)
2.08 (s, 1.5 H)
2.32 (s, 1.5 H)
(2S,38.4S,5 2.33 (s, 1.5 H)
P 2)-6.[2- 3.55-3.65 (m, 1
=y H) 3.69-3.83 (m,
3 H) 3.98 (dt,
A e 1=9.49, 2.69 Hz,
IJZZJZ #1348 o.o&ﬂzzé 4293 [I H) 4.06-4.12
—ok 2 2) 7 m, 1 H)
£l H) 7.27-7.38 (m,
- 1 H) 7.44-7.65
"1?]-3,41,5—; (m, 3 H)
=3 7.75-7.98 (m, 2
H) 8.07-8.25 (m,
1 H)
232 (s, 3 H)
3.57-3.67 (m, 1
H) 3.70-3.85 (m,
. ?m’H) 31.94 4.1%
-4-[(2R 3R, 4.05-4.13 (m, 1
OH iy H) 557 (d,
46,5(-‘5‘555) - U=1.57 Hz, 1 H)
SZFH2 -6-(F2 7 A 6.70 (d, J=7.00
54 £ 0'030151%%7 A Hz, 1 H) 7.17 (d,
DR A A J=7.04 Hz, 1 H)
% 4120 733 (d, J=8.22
[t Hz, 1 H) 7.54 (s,
) 2> H) 7.70 (d,

AR

=8.61 Hz, 1 H)
7.89-8.04 (m, 1
H) 849 (d,

J=1.96 Hz, 1 H)
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2.32 (s, 3 H) 3.61
(ddd,  J=9.68,
4.99, 2.54 Hz, 1
H) 3.68-3.85 (m,
2-[7-[3-F 3 H) 3.78 (s, 3H)
F'S 3.98 (dd, J=9.59,
-4-[(2R,3R, 3.33 Hz, 1 H)
48,58,65)-3, 4.04-4.14 (m, 1
gt 45-=5% H) 4.82 (s, 2 H)
LNk . L|eEay| |C25 5.53-5.62 (m, 1
8 [1CJ74 | e gy (0006 H27| 4863 H) 672 (4,
b 9 pma NO9 J=7.04 Hz, 1 H)
L 2-25 ] Rl 7.32 (dd, J=7.83,
AR 391 Hz, 2 H)
R-2-F°% 7.44-7.58 (m, 2
AT B H) 7.70 (d,
P By J=8.22 Hz, 1 H)
7.97 (dd, J=8.22,
1.96 Hz, 1 H)
8.43-8.49 (m, 1
H)
2.32 (s, 3 H) 3.61
(ddd,  J=9.59,
5.28, 2.35 Hz, 1
H) 3.67-3.86 (m,
3 H) 3.98 (dd,
2'[7;[5"? J=9.59, 3.33 Hz,
= 1 H) 4.08 (dd,
[0816] -4-[(2R,3R, 1=3.33, 1.76 Hz,
P BSBSE, 1 H)4.79 (s, 2 H)
BN . I - C24 5.50-5.62 (m, 1
s ’ (6 GRT ) 0,016/ H25 | 4723 [H) 672 (d,
Vo | WA AR NO9 J=7.43 Hz, 1 H)
DR E - 7.32 (dd, J=8.02,
¥ A)-1-5 2.93 Hz, 2 H)
K- feok 7.44-7.59 (m, 2
B H) 770 (d,
R J=8.22 Hz, 1 H)
7.97 (dd, J=8.22,
1.96 Hz, 1 H)
8.44-8.55 (m, 1
H)
2_[7_[3_‘? 2.32 (S, 3 H)
Iy 3.55-3.66 (m, 1
D e o
48,58,65)-3 R
g b 1=9.59, 3.33 Hz,
| R . 1 H) 408 (dd.
' |-6-(ZF &) s J=3.13, 1.96 Hz,
10/1CJ75 M| w A 10,001 N3o| 5484 [LH)4.96 (s, 2 H)
o [-2-A A& 2 5.46-5.63 (m, 1
F AR ) 677 (d,
R Bt J=7.04 Hz, 1 H)
S AT 7.27-7.44 (m, 2
tti] }gg H) 7.46-7.58 (m,
s, 2 H) 7.73 (,

J=8.22 Hz, 1 H)
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[0817]

7.88 (dd, J=8.61,
548 Hz, 1 H)
8.00 (dd, J=8.22,
1.96 Hz, 1 H)
8.42 (dd, J=8.61,
1.17 Hz, 1 H)
849 (s, 2 H)
0.18-9.29 (m, 1
H)

2.32 (s, 3 H) 3.60

(ddd,  J=9.78,
5.09, 2.74 Hz, 1
H) 3.67-3.84 (m,
3 H) 3.97 (dd,
2_[7_[3_[1-] J:959, 3.33 HZ,
= } 3H3)3 4iO$6 T
=3.33, 1. Z,
43 g(szlésﬁ 1 H) 5.00 (s, 2 H)
g o 557 (d, J=1.57
ey |45 ERE Hz, 1 H) 6.78 (d,
|62 ) €29 )=7.43 Hz, 1 H)
1|1cI81 W & (0,001 1332(9) 5484 [738 (d, 1=7.43
2-K18 K- 3 Hz, 2 H) 7.33 (d,
FA]-1-5 =8.61 Hz, 1 H)
K25k 4518 G, 2
itii] ;S)(é 1=8.22 Hz, 1 H)
= 8.01 (dd, J=8.41,
Bt f .15 Hz, 1 H)
8.18 (m, J=7.04
Hz, 2 H) 8.49 (d,
1=1.96 Hz, 1 H)
8.64 (m, J=7.43

Hz, 2 H)
233 (s, 3 H) 2.99
(s, 3 H) 3.26 (dt,
1=3.23, 1.71 Hz,
1 H) 3.34-3.42
2[4 (m, 1 H) 3.49
Eokk-1- (ild, 7=3.52, 1.57
il Hz, 1 H) 3.6
£)-2-AA- (ddd,  J=9.78,
CA]-7-[3- 5.28, 2.54 Hz, 3
L3 _ H) 3.70-3.86 (m,
RC | 4-[2R 3R, e 4 H) 3.97 (dd,
12{1CI82| Lo |#5:55,65)-3,0.008) Dol 554.4 |1=9.59, 333 Hz,
Voo |aszai : 2 H) 4.08 (dd,
62T ) 1=3.52, 1.96 Hz,
w9 g D H) 4.81 (s, 1 H)
o i 557 (d, J=1.96
;iﬁi Hz, 1 H) 6.75 (d,
% 1=7.43 Hz, 1 H)

o317

7.20-7.40 (m, 3
H) 7.45-7.59 (m,
B Ey 728 )
J=8.22 Hz, 1 H)

7.99 (dd, J=8.22,
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1.96 Hz, 1 H)
8.49 (d, J=1.96
Hz, 1 H)

233 (5,3 H) 3.11
(t, J=5.67 Hz, 2
H) 3.54 (t, J=5.67

N-2- R4 i o
- 3.56-3.67 (m, 1
i H) 3.68-3.84 (m,
3 H) 3.97 (dd,
£ 1=9.59, 3.33 Hz,
| A LER3R, 1 H) 4.08 (dd,
<025 448755836;)2’ C26 J=3.33, 1.76 Hz,
.t ( |45-=24 H31 1 H) 4.73 (s, 2 H)
13|1CJ76 by |6 T ) 0-016\30| 144 |548-5.64 (m, 1
9 Aotk 8 H) 678 (d,
AR A J=7.43 Hz, 1 H)
%2114 17{34 (d,2 J=7.§13)
¢ o 2

R-2-F2 7.46-7.59 (m, 2
WA CE o) 774
[0818] e ) -
J=8.22 Hz, 1 H)
8.00 (dd, J=8.22,
1.96 Hz, 1 H)

8.50 (s, 1 H)
2.33 (s, 3 H) 3.05
(s, 6 H) 3.52-3.67
(m, 3 H)
3.68-3.84 (m, 3
H) 3.97 (dd,
T {:9}.59,43.52 Hz,
s ) 4.08 (dd,
RA A J=3.33, 1.76 Hz,
)-7-[3-F A& 1 H) 446 (t,
- -4-[(2R,3R, o J=5.87 Hz, 2 H)
s \ [48,58,65)3, e 5.47-5.64 (m, 1
14j1cy70| ) 8 45224 0012 ool 4854 ) 680 (d,
-6-(FFH) 7 J=7.43 Hz, 1 H)
~ 9 £k 738 (d, J=7.43
AR i e 1 1

ARt g
Py 7.47-7.59 (m, 2

H) 773 @,
1=8.61 Hz, 1 H)
8.01 (dd, J=8.41,

1.76 Hz, 1 H)
8.49-8.60 (m, 1
H)
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232 (s, 3 H)
3.53-3.66 (m, 1
H) 3.67-3.83 (m,
3 H) 3.96 (dd,

_1:52'[? i 1=9.59, 333 Hz,
My e 1 H) 407 (dd,
,25,65)-3, J=3.13, 1.96 Hz,
4,5-=7 % 1 H) 5.52 (s, 2 H)
_ (o -6-(7 F A) C28 5.56 (s, 1 H) 6.84
15[1CJ66| | RE R Ifgg 505.4 |(d, J=7.43 Hz, 1
' 2- )R- 7 H) 733 (d,
FK]-2-(4- J=8.61 Hz, 1 H)
i ) T8 I,
g i m,
B E;“ 3 H) 8.02 (dd,
1=8.22, 1.96 Hz,
1 H) 8.49 (s, 1 H)
873 (d, J=6.65
Hz, 2 H)
232 (s, 3 H)
3.51-3.66 (m, 1
H) 3.66-3.85 (m,
3 H) 3.97 (dd,
1=9.59, 3.33 Hz,
| H) 4.08 (dd,
J=3.13, 1.57 Hz,
_Z:Ez'l‘f ft; 1 H) 5.42 (s, 2 H)
ity 5.56 (s, 1 H) 6.80
[0819] 43,55,69)3, B T F 1
T | H) 733 (@,
98 -6-(FF &) 5 J=8.22 Hz, 1 H)
16/1c368| )1 MR 25| 5054 [7.43-7.61 (m, 3
LESER 8 - H 772 (d
£ £]2-0- =822 Hz, 1 H)
—— 223 (%d, J:18.(§),
whubk 1. . zZ,
I 5;;* : 7.99 (dd, J=8.41,
176 Hz, 1 H)
842 (d, J=8.22
Hz, 1 H)
8.46-8.54 (m, 1
H) 871 (d,
J=5.48 Hz, 1 H)
8.86 (s, 1 H)
N-‘?%;a 227 (s, 3 H) 2.87
on 'j'%‘f . (s, 3 H) 3.52-3.61
Coy -4-[(2R,3R, (m, 1 H) 3.76 (d,
uel i 4S,58,68)-3, J=1.17 Hz, 3 H)
— 3. 45-Z 5% 133(5) 3.913.99 (m, 1
1 i -6-(F&F A) N30| 4683 [H) 4.03-4.09 (m,
9 Aotk s 1 H) 556 (d,
2-K )R A U=1.17 Hz, 1 H)
e L
Wi W)\ . m,
1% gl 8.06 (s, 1 H)
B
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251 (s, 3 H)
295 (s, 3 H)
3-[4-[(R)-#2 3.57-3.78 (m, 4
Fe H) 4.00-4.07 (m,
-[(2R,3R.4S 1 H) 4.10 (dd,
OH ,58,65)-3.4, LJ=6.85, 2.54 Hz,
H /\\;\A.,OB\ 5-=8 K 21| 4403 1 H) 425 (1,
i . Jl |-6-(3 7 4)[0.031| H26 | (M+Na* ?22493( bk
HO . w9 A NO7| ) [y, 1 'H)
2-5)7 & 745757 (m, 3
]-3-F &A-XK H) 762 (d,
H]N-7F K- J=8.22 Hz, 1 H)
* P B 7.71-7.83 (m, 2
H) 8.07 (1
J=1.56 Hz, 1 H)
" 2.51 (s, 3 H) 2.95
el (s, 3 H) 3.56 (dd,
& J=1.00 Hz, 1 H)
-[@R3R4S 3.67 (m, 1 H)
HO= &5 ,558-1289‘;;’ C21]| 440.3 13{)7 23918 2(m(rr11’ H3)
gSZ“F“HZ M 1 I, -6-(# ¥ %)|6.000| H26 | (M+Na*[4.10 (dd, J=9.00,
Ho' N | w At NO7| ) |1.96 Hz, 1 H)
2R A 528 (d, J=8.61
]-3-7&-% Hz, 1 H)
AIN-T A 7.34-7.63 (m, 4
¥ 9 B H) 7.69-7.90 (m,
[0820] = 2 H) 8.07 (s, 1 H)
2.44 (s, 3 H) 2.95
N-F & (s, 3 H) 3.04 (d,
3-[3-F & J=7.43 Hz, 2 H)
- -4-[[(2R,3R, 3.69 (m, 3 H)
oy 4R,5S,6S)-3 3.83 (m, 2 H)
szFH2| "Fo AS5-= 5K C22 3.86-3.92 (m, 1
L e | 2 6.2 P 4 [HO00[H27| 4023 [H) 4.04-4.21 (m,
T 7
e NO6 1 H) 731 (d,
J=7.83 Hz, 1 H)
-2-K]F £ 7.42-747 (m, 1
REIRT H) 7.50 (m, 2 H)
793 775 (m, 2 H)
8.05 (s, 1 H)
[ds-DMSO] 1.94
" (s, 3 H) 2.00 (s, 3
CBR
H) 2.05 (s, 3 H)
gﬁ%ﬁg{_’;‘i’ 2.16 (s, 3 H) 2.32
g e (s, 3 H) 2.81 (d,
5)?5?;? - =430 Hz, 3 H)
0= A-6-[2- 594.3 [3.93-4.11 (m, 2
20 IJ?IIJZ #-4-3-(F §(3331 M+ [H) 419 (dd,
o |RAATER [ | Na [)=12.13,5.09 He,
o | BR AR 1 H) 522 @
A AW A J=9.98 Hz, 1 H)
“tt"]’fj-z-z%] 5.33-5.45 (m, 2)
=25 H) 5.80 (s, 1 H)
723 (d, J=8.61
Hz, 1 H)
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7.46-7.65 (m, 3
0 777 (@,
7=7.83 Hz, 2 H)
8.07 (s, 1 H) 8.54
(d, J=4.30 Hz, 1
H)

[ds-DMSO] 2.26
(s, 3 H) 2.81 (d,
=470 Hz, 3 H)
3.423.68 (m, 3
H) 375 (dd,
[(28,38,48,5 J:)9.00, 3.13 (Hz,
%) R’éf?j3£’5' 1 H) 3.86-3.97
he 6Tf;% - (m, 2 H) 4.03
Loy -6-[2-F £ (dd, J=9.78, 5.87
21 ngJZ HEE X 4T A %61 4843 [Hz, 1 H) 5.45 (d,
OFL o  |RATEBRA o J=1.96 Hz, 1 H)
AN [k - DhEAEA 7.24 (d, J=8.61
e - g 143760 ( 3
. _2_}% ‘? D= m,
L ﬁj] H) 7.76 (dd,
. U=7.43, 1.57 Hz,
2 H) 8.06 (s, 1 H)
8.56 (d, J=4.30
Hz, 1 H)
[0821] 2.32 (s, 3 H) 2.89
(s, 6 H) 2.95 (s, 3
S H) 3.71-3.85 (m
2-=F % >
;{Z;ﬂ > H) 3.94-4.00
A CE (m, 1 H) 4.06 (d,
N/ O [(28935948’5 J=5.48 HZ, 2 H)
TNy B 411, J=2.54
2 =Rk €25 Hz, 1 H) 4.42 (m,
6ZFHI1| s 1Y -6-[2-'7 & H32| 4e0, [ HD 461 (dd,
23 R 43T & N20| *%7% U=11.74, 1.56 Hz,
T 8 |asvms| |8 1 H) 557 (
DAY N hraxa J=1.57 Hz, 1 H)
R g]@}?\i"tt I7_12,3 (d,l ngg]j
A z,
fl"’zﬁf‘{]w 734761 (m, 3
G H) 7.66-7.88 (m,
2 H) 7.99-8.17
(m, 1 H)

B A

22

23

24
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25

26 HR& N
o
[0822]

27

o\
(o] =
O

[0823]  SIZjifif23 . St 5] 1 22 A4 & W i) A W RO 1N T 12k

[0824] K W35 TFIF R FIACAGE i mHAH B R B 49 10 ARy o2 H 8 0 /N o oS B LA IR
7 S 5 R M PR BRI (UTT) o R 1 ARES ML B W P 5 R 24 pii 2 25 0 78 SR AN/ B0 B
HOANAR 1550 A B 3 A BRI B R DA T T R M R R S H R R AL, B e
EARIE (1) 45 #0751 2% 22 (SAR) o VPAR 7EIE 5 A _E ARAL AR P imHyg M o 7E Z IR B 1 0 T 5 ¥
fifi FZ \LogDFpKafs LA St o 33F — 25 i 30 25 46 W 0 B mT oot A QU AR e M AN AR W R S 25 7
H b SO R B AR . & IN-H S S H B AIC-—H B M1 . aEUTT S
P& PEUTT ) BR RS A T i — D Pt S Th 3k

[0825] 7%k BH & O @ 3 ik - X4 4k 45 4 1) & U I & 40 B R AN 38 in200 0% 1 A6 &4 - £
100mg/kgifll & T , H #& Wi WonRF 26 /N 1) B i DUIRMGG 2 8%, HF B AER BT VA TR 1k
UT T894 4] 1) IBCHE B o 7E bR RS I 21— L ARG /7K At 7= (3 ) o B ELI A2, H B M E AR AR
TEUT T T AR 22 TMP—SMZFT 14 B8 Ak o 1 75 383 78 10 S5 R0 R o 3R 4T A A PR 2 SR A %o PR A
CI 3 MNt1/2Vass (R F Tz ) UL S eSO A W oR) BSR4 T D04k o e b, TEAEEAT DhAROE A T K
PLUE AR N B 2597 75 DA S S 3 A R A A 0BG S U A F o A, AR B 3 IEAE DAL T 24
R H S p R .

[0826]  fF FHUTIS89E 4L Hiy 304> %t H50mg/ kg it H & Fil 7 ZFH-4269 (K 1A) L ZFH-5254 (&
1B) FAZFH-5240 (B 1C) BLDMSOELPBS X} 204 [ il 25 245 2 Ja vEAS A N H B2 B V697 B9 TR 78
YL JE6/N (hpi ), B BRI, IF Hog & SN E CFUE P = N H B a7 b # A A
B THECR B, AT IE B A 8 H 7 0 R PR AR RS I %) Sk e B 7 T B A Thak (E1D) 4
TEAHTR] 7N BRI B S G B TR P A 254 1K) A o 75 FHUT 1898 Y 2 HiF 30438, FH £ 25mg/kg ]
H#EE B ZFH-4269 ([E]2A) . 1CT68 (& 2B) A1CT70 (& 2C) ¥ 10 %6 PRI B 10 % TR X 304
RG24 . (EZFH26 930 T T 4 H , A7 AE A B T 0 T B, AT R BH SR AN H 78 B 1 76 B AR I 1) i
A e BE 7 T B Tk (E2D) .
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(08271 1Pk H EE B HF (LA P IM-4269 . FIM-5240 . FIM-5254 .FIM-1CJ82FIF IM-1CJ66 ([
3VERER I 254030 )% . H B M fE3mg /kg NIk N 2524, DL S £ 10mg/kg T H IREE 2 .
TEL553 Bl 3043 8 L L/INEF L 27N L4 /INS) RIS /B UAC B JoR R 3% o 75 5 ik N 45 245 2 ) ARG T
e ARt B E , FIM-52400 -3 I W FE fe v, I HARFFAEART MR DL BB 2. 5/ (&
4) AE IR 252 J5 , M T Hoe H B WE T FIM-5240 B /X JR I AR 254830 112, 3F BAEYA
J7 JE 2/ R R AR LT (5)

(0828]  JtFixskgh I, 7E /N AR HEAT T IRPKAR 9T o 7E50mg / kg ™ AL A #ZFH-4269 (&
6A) \ZFH-5254(E6B) «ZFH5240 (E6C) FIFT 2445 24, 3 HAELR 25 2 J5 13 6 FI8/ NI SR B Ifi ¢
FPRAE S o anE 6D AR BTl B , B A & 9078 JR H #8 nT RS DU B 23R 7 5 8/t o R IRAL & 491240
IV 245 78 PR vh 4R 28 i 355 1o W B 7K T, WA 55 78 6 /NS I 39 P o v T 900 1) e /N A8 0K T
2 AESI T A SR B 1) IR AR FE AR A D8 s e B B i AR T UT LR T/
TSI A A& IR TR IE o

[0829] 7 FHUTI89IEK YL~ Rir 304y £h FH 2 25mg/ kg 1) H #2 H£F ZFH269 . BT 25 F IM-4269 . ZFH-
5254 F1ZFH-52401%) 10 % PR RIS 5L 10 %6 FR RIS 6 sh 4 101 B 25 265 2 Ja v A o H B8 BB R )T
T AR I G 5 6 /NS (hpi ) , BERBRIBE B , I H. & B BN CFU R AT H &M a7 4l
HATLE AR TR T ECT B, AT UF BH X 8 H 5 W 1 7 B IG5 I 1 e Ak e 5 7 T B A D A (I
TA) - EEE T , ZFH269 1 1) 24 e IR v 4 2 35 0 T ZFH269 . 245 , 75 AH [R] /)N R R 3% B L A 1Y
W PR T AN R BT 24 o 78 FHUT T8 9/ Y 2 BT 30438, FH 2 25mg/kg I H 78 ME 1 ZFH-4269 . 1 24
FIM-1233(EI8B) T Z4FIM-6123 (K 8C) FHT 2426911710 %6 PR RIAE B 10 %6 M RikE X 247 11 il
YR AEFTA B BRREE VR T AL, AT LR A B T R, AT I B 3K S R W T R A B I
[ A e Bl 7 T B T (EI7B) o

[0830]  sizjififg124 . JR #5955 Jit 4 K ST 1 (UPEC) 75 JR 6 H 1) R AL o

[0831]  FEIGIR b, AR e UPECIBE G H 7 28 (6 B Al Ik JR 0 22 P 22 B Jk 2 i R K 7 B 1)
Y1t A 5 B T fs 2 T 2L o AL IS, i P R SRUT O UPBC R SR RS , A B 3 ELVER M R i i N
INAESE (niche) S AN 358 1 3 1) T 0B R 24 I UPEC R SR WLER ARG 2R o 1 84 A2
A 2 T 2B 5 T3 DA R 22 ot A A CRLFE A 3 RO VA VR — R B P 20 RN 4 e 1 2 Al
AR LA Ko St FFE I A AR ) , 45 & B 3 & BILUPECIE 1 F i mH A% H5t P WL 45 28 e Dk 5 4
(bladder facet cell)(Z U F ) (EIRZEZ Ja » T2 R4 B 5 40 i P9 40 1 9% (1BC) - W) 4R
12 28 VR A0 TR A PR 5 15 BUY BRSSO RR AR DR 240 B 0 5 B TBC o 41 B 44 4882 53 1) F gk Jig A
TERAETEZS B ORI 40 B (1) K B 25 2 MER A HATBC, LA A= W) B FE R AIE , /B0 6 st i —
#y R (periodic acid-Schiff,PAS)Juth B FIZE BN VR vh 22 e BL R R 1A o 7E IBCHR 34
ZJ5 T INAE W AR B, 8 AR N 224K, I HL 1A A AR AT B , T T — AR TBC. A
IBCI&#AH B TR B fE R 9 5 8 18 E 05 M NESE R KEY 1 i i 2 Bon
K Z BUPECS) B FRAE 5 N BRI bt b B 2 B TBC , I H.IBC AR 40 B A7 T AN UTT & 1)
PR o F AR R BH 35 4 P B 4 DR K 5 2% O 37 I s 3047 1) B AR sh A8 B S0 AR BH A0 4R 10T A B2 Ry
1 Z) 10N UPECTEIR Y 2 J5 1550 Bl N AR Z2 e 4124, I HL1 % IR 22 40 B #: 5 T L TBC, A
7S B0 AN 52 B /N B BRI S35 100N TBC o U Sk 714 25 NS5 0L, I8 4 e Jp v 14y 5
AR AR v] BBy 1E K 22 H5 1w % Tk o (0 48 B 1 P A 5 B0 00 o SR T TBCE BRI 7 B 1
N o B — B G 1 201 B 114 12 28 R 38 I T il T BC 5 BB e R oK, 72 BN 3 & il 1074
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ApE )52 S A E B AR AR B BT 1) AH <8 4R B AU L 51 R TBCAR I - X AN I
FOVF 4 TR i 15 OB B Ao O FH BRSO SE 7R 2 Ve TBCR BRI 41 B )5 A R 8 T A i I 41
WA PE(QIR) , Ho vl 78 , g IR P e Tl Pu A 2= DA AL AN 1 E i R g kol 2, H R A S
PR IR Y B LA S AE PR A AN B ] A I HS 2 B 2 S o QTR AR ) 4 B A s mlT AR ik TBCTR e 44
PR R AN 9 0E R L) 52 M SR () iEE A

[0832] St f5125 . Fimt{E N VG 7 #EAF

[0833]  fFEAEHH 1 ARUPECKR Jp AL 1T SR A5 ) 4 - I BRI 7~ o BELIBTF imH Dl e 0] H- e B A0 )
BB (pilicide) ¥ By (k4B R A5 A= 28 , I HLER GBI 1k TBCHR ) 4R Bf 47 15 A f Sk AT DA
JOBREH—RIBCHATEE 2509 1 X Lefb S W @ it B 1L 40 548 , e th n] B A 7Rk 5k
22 PR ARQIR , FH AR B M I 1 By FR e 45 2R, T B o 0 va T i

(0834] 1A E/FimHXfUTH FJUPECAK s WL 2 G EL 22,

(0835] 170 bA B A& 2 TS e 4 B 1tk v e R 2% A8 B 1 8 R0 v 20 R R EM DA B bl A e BH 25
R /IN GRS IBE SRR, S5 7R R B 1 175 B B A 4T R e 8 45 A AR 28 1 i R IR, 1
Z VM BB UPECH AR At . 8 58 A2 285 0k b Rz s T2 T 8 BRI 45 & 1B bk b R 4 i |
1) H 5 bl ke 2 1) 226 g Kb RO F L ORGP o 755 20 P 23R A R 0% / VR B P Z EMA 7R F i mH B 422 5 B
(1) Ji 2R 1T _E 1) 52 A2 AR ELAE R (IRT L L) o X6 52 [ G 2H 20855 S T 1 e v PR K 85 25 ER 97 5 A K
SXoF 5 S P e 1 B Ak PR KBS 25 VA Y7 UE B £ imH 1 28 B B Ak PR S Ik 28 43 BS Mk T AR £ imH 2845
PR O AR 28 o5 b = Bz 20 0 o e FH G 0% 20 240 24 FNPE im—g Fp % skl &, WE P 1 R B B AE IBCH &
35 o A FH 1 23 HEZEEM,, 1 0% 21 M2 B T HS DA S 5 40 B N TBC P (1) 255 o 47 o AH AR ) T
EFELFYE X 25 5 BoR 1V R B ARSI RS Y AE I I R B 20 & 5] H 1Y R
B IBCIE B A1/ BRAERF AR 15 o PRI ItE , A 2 e /K DU A 2R (AHT) 5 SR Fim B ik, Honl i@ 78
TG /INBRUBS IDE 2 T AEART A AR KT e A R A0 “TRR B A UT 189, T S A3 1 db i 22 FHAF 7 &
AL AR, — BEME /N A, AHTRUANFRAEAE , £ imfE 5458 00, I BB BALE S IR A A
I3 R GRS AT FHIXAN R G5, 783 A4 B R AR5 2R A M B bR T) , B L o B AR 28 A2 A
6] 1R o SR S 2P B AR AN REAE AR PN 7= 2R 1 Y B B VH R T B TR B IBCIA g 77 (lnid i 4 2
A FTZR ), I HLDE I S 225 ek 59 8 14 (AN e J5 B T8) i i CRURT A 78 ) » X Sl &5 S 2R B 1
BB B N UPECTE 1R 36 2 40 M N A7 RSG5 o S 41, XA SR A1t SEAARAE '€ T QIR BE
JI77 T2 35 52 451, WIS TEQIRH A 4 B 72 Je X, FF HLPR sk T 21 TBCR K

[0836]  FimHAN'E I LA &5 AL o

(08371 Kl 14 1 70 B B 2 bl AN [R] 4 221G B M gl Bl i AR £/ 51 5 8 1 25 L IR 42 77 AR R RS
B £ 4 SRR 1 DR TR ) o A5l FH AR A 2 S SRR T LRGSR IR A xS 2R 4 i 2, i T I
B AN R/ 5 S E A B A SR W B, B FEUPECH 1AL B B 2> 7 2l (
12) fEHTF imHE & T B 1 H 2 M2 AR 1 = 445 /I LAIRAFUT TR i WL Hh S B W 4 SR 40
T B

[0838]  FimHjZ— N &ifglsias B it , Horb 2k g & g il 8 T UM B B 0 4 i,
HEEA SR RS THE B4 2.8 A DR FHAEFinCIEEEAS A
FimH (A 45 & T DML H & 051 ) 19 5 AV S5 46  FimHiv) H S 45 A 4 SR TR B 524K
G Ly BRI R S i Ak (R A R A AR CFimH I AR DL 5 H R R e SRS i T & (B
14) , H @ WEAE AL 78 15 Dk b Rz 1% s 2 T 1) PR B A 1 ) S0 20 v e 70 2 1Y) o B /K 1B LA T
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BT FimH I &8 N B Al M A BLAE R 7 s S8 RR B 45 A 1148 SR B FE 487 & ik A T R
W25 A R0 R S WL A A S BRI , AT 5 A AT FEUPEC 43 B AR 2 R 482 AR

[0839]  FFRFUALEH 7.

[0840]  JE— DHRFTFimH—H &5 B AH EAE H LR E T AR UT T 38 70 28 T IR H5 o fl) B0
FEHFERE B 5 R o S M SR AT A Y E T FinH ) Asn—X-Ser/Thrd& 5 o [ R 4
i, TR BUE m SR D S5 G o 55 H B pE -3 & IF imHE) 25 f 487~ X AN B 26 1
SEAHINLE . B R M Man A4l & 2 H R LS & 0 489, [F I G1eNAcfEThr51 37 &, T 7t
VF S BK RS 2R T 1R S A AR A o P R il B A AU S T EE -3 G LeNAC B 1, IF H.
25 S AR DA I INTE 25 A I A8 AN A ELAE B AT S BS SE A 454 (Kd=5nM) o 3
TP R T F imH A = 2% A g, DA B A H B 0 AR TR AT /I BROUT TASE 3 9 8 4 1 11 Uk
YURIBE 11 T 5, VA AR N AE eI b T B TBCIR 5 AR I A WD i o 76 LM T, B H 55
PR SMITIUPECH MR IE 1. » 22 BHF L mtTARS B 25 000 H 55 0% 45610 i 9 T e AR R Pl 75 - DALk, 72
BeRh & /NG Bt 2 BT UPEC T FRUT189 5 P H Fa bl — 2 i & - AESmMBR JE H ZE 9 1
TEIRYL 5 6/, IX S BB D 59 - IR B A ) 0 R B B R e 0l H R R R e N
UTTH) — R AEIRTT o IR, 0 R B A AR imH R R AR SZAK  (E 5 A0 fsg & S8 el
Foc B W 40 B S L 4R 2% « TBCTE J3 A 0 1Y) B 588 0 H B W

[0841]  Sijiti 5126 . T & B 1 1 HIUPECHZ 28 %8 5% IDE 2H 23 JF: 3 9 TMP—SMZ I DA%

[0842] & SXFUTTIFTIE 56— £RIAVT IEAL 4 b — B N3 K IT FERI TMP-SMZ . 8 J 18 1t / 2 K 1
UTT (3 22 5 9% 77 v 1 25 T TMP-SMZ LA Tl 52 %« SR T » X IX AN TMP—SMZ 77 S i Hi 1tk 1B s 4™
Ko MR BB B 1F 40 12 22 Z e k4023, FimH#0 1) 70 7] 72 AE 5 TMP-SMZ ¥ 47 351k P 5] 4
F 5 3 H AT sk /> BRI 8E TMP—SMZ AT 17] o 7E I PR BT S A2 Hh Pk X /N R, o g Rr 4823
K45 T TMP-SMZ () /)N B8, FHUT 189 TMP—SMZR 5 Bk PBC— 1 Ikt o £ P 4 4 32 Fh 2 RiT 3043 &, FH6
PG P b 3R /NG, 9 B 0 REZH 0 AR b B B P AT b A 7R FHUTT89ER PBC- 182 Fh 2 J& » 7
6hpi I & 40 CFU . W AT T , FH A0 TMP—SMZ 4 38 5 35052 UT T8 L 1) /N i, v 1) 4 1 3 i
B2 TR HAIPBC- 1A A VE L IR A B R TMP-SMZ 2L itk . 78 FH B phe b B/ , JBE Ik b 7
Tl TR ok 1) 41 B 2 B B A A0 SR 35 T I o 7 OUEE A B 2 b, R A T 5 R 0 T Bl PR R TMP -
SMZ , 45 Fh 1 K 1) 41 1 CRUARAZ AE 55 25 R %, LS FPBC- 18 2. 2 (K118 o i 5E 1 2 AE A7 E 5]
AAFLETMP-SMZ T , FEAR AR , 7778 H B W BT — BRI AR KR KR A B A 5
i) o DA B, 76 5640 4R, TMP-SMZ® B #RPBC— 1 56 T i A 28 AL B (1) I 52 45 SR 3R IH H 52 i i@ it
AL B 388 8 TMP—SMZ () T %5 - 3 T ZE TMP-SMZ T (1) 4 K fth 2%, PBC- 1% 11 5 HL A TMP FISMZI
43 il 256 F11280ug/m1 (1) f /NI I B (MIC) , 3 HUTI89% i+ H 4 0.050ng/ml TMPAN
0.25ug/ml SMZIIMIC o 47 1E H 55 5% X0 AT — TR AR 00 AR K Bl KRR AN B 52 o BH 1 A
(52 TMPTE PR & 45 , 37 HIX MB AR R I REAE 2 I &80 2280148, TMP-SMZ 4 i 9 L XS UTT
AR IR P AR 21 =BG R 75 49 1 54ng/m1 F1270ung/m1 TMPARISMZIGYT 3R Z Ja » 14 F E &
HPLC-MS , 52 /I B, F49 % ) TMP—SMZ £ % Ji o TMPYAS 55 49k Ul 5 49 . 95+/—4 . 36mg/m1 , 3 ELSMZ
AbF67.17+/-32.51ug/ml T o iX 2o gk Ry mi@ it B 1L AN 1R 2% , 6K T AE P R o0 22 I Jok 2 s
A S A R 5 T T-PBC-1 IMICTI TMP-SMZ R B , M TG 5 S50 38 K 400 18 400 P 5% oK o {2
(1) A& TMP—SMZ R & 15 21 i1 T N UT 189K K Al 7 IMICIY Al 2R L (H AR REIA B A 2% K PBC-1F
T 2 2K T 3 e 55 SR iy o A 400 PR P S A 4 T R M R B M L SR TR AT 4T
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P /N 3 B B 5 R G2 A AN TR B RE ik B R B T HUAE R, W e R TMP-SMZ 4T B8 ik
P i o S 2, T AT E L I UPEC AR 28 22 J3 I 2H 2R A DA A% 185 55 TMP—SMZ T B 28, AT
PR AR AR IR T SR A R 3 ) 1 P AR 2T VR IR 10 L 52 28, X I S PR AR IR 9T
NVE

[0843] st f3127 . H 5 A AL BEBF IRCAUT T H ¥ TBCHE i o

[0844] LB FimH AAE N BE R b (O UPECEEME BT 75, FRAN M4 AR T LA IR F imH &S &

To B RLAL TR IE A /N T3 FHR 70X AN F imHAE N CAUT T B TR VAT 845 IR B BoRix A
FRAH G 1) /N0 T 10 R 2 TR St Fg M UPECIER e , 7 HL X sm 4l ARy R Pt E &
[ Rk

[0845]  SA4RFT H &2 Ml EF X CAUT T IV 7R VR TT AR FRATT 8 26 VAt B 2 —a—D— 1tk e H & % 7
(HR I G20 ) o A T3 B A R AR UT T8O A W B FE Jl s M 1A F o SABLTF £ i mHFR B2, AR T
AL B R 7R %6 3 H R AT AR R AE BRI UT I8 AL W i B A i S B AR A= ) i (p=
0.0022) FIAEY RS 2 A (p=0.0012) o K 4 HH 28 - F5 l2 FimHAE BT, B DL Lo 25040
NI B B X JR R AR R Jl P S B8 A S e i - 7ELBRE FR 3 h T ) AE T iR

[0846] 3353 i 1 FTBCHZ B LA S AR N SR B 52 B AE S 92 75 3 J 1 32 v SR A 1A H-
FEHE IR ITAE H AR W RPN Z HT 3053 B, R 7K BY 2 bmg /kg H 8 B8 16 (FLAEAAR S K
FEAR L A H B2 B S 9l 1) IPBSHEFE N (1. p. ) Ab BN o SN S5 S22 bR T Tl
UT189.J8 3 73 S 7E6hpi F124hp i B X AR N4 5 B A 1) LacZ 4% L FICFUTH SR e TBCTE
AN B € BE o 7E6hpi B, H & B 1 b B — P PR AR A S B IBCIE B (p=0.0051 ) F1
S 2 FE (p=0.0114) , F B IX AN AL FE 2> TR 20 i P JBR G o SRV 1 e AT 20 P P /N A 45 91
B A& Ha 3t — 2P B /RUPECRE B A7 FE T 4B 4P IR B rp , FE BRI o, A TR 72 5 2 /K A R ) 31
YIRS AL ZKSF e B TRV R (p=0.0547) AEAFEBRAAFAE H BT T, 25
SEFETT AW EE BN Gt 72 57 o 2 24hpi , BIH R BE 1 OB IDE 75 B i Ak (1) 16 18] 551, #EAF AR
BOAAFAE H BB PR AR EE R , A NS4 R RN ) < J B RS TR Ae S AL 40 o 28K

(08471 sz f5128 . H F&HE T AL BRI I TMP-SMZAE 5 LEUPEC %€ 58 J5 Tl K .

(0848] S H 2 Mt 7E S Az = A & fd I & & nr B 1E P2 A2 CAUTT , R 423Kk F T A
(R K R A 4 3154 F1270mg /m1 () TMP—SMZ AL BE 54 , 4236 76 K5 N RN 4T 1 B2 R 22 BT 304) B
PSR /K B H ZE M (5mg/kg ) BEJE A AL 38 76 6hp i I, AR T35 52 /K B A it ) H 528 7 1)
AL B, TEANFEZ PLAE R s, UPECTE &2 3 BAR/K T R @ B T AR B - 51 256
VR AT B b A A0 B, B TMP-SMZ2. 4 FH H 78 F 1 b Bk — S5 B {IRUPEC )
NS BAT 1 sE B (FE T A 15 L T p<<0.0005) o Ak, FH B H 52 B 7 b 23R PR A He 24
It S UPECIE % B 3 1) 40 B8 106 1, 71 HL 5 TMP-SMZ4H & s % P2 A2 1) 24hpi UPEC CAUTIE &
IIE (B ok BoR) Bz, X e ot 45 AR /R e AR T e S e I B AR RGBT LA T
A BT 1B 5k 2B IR CAUTT I R AR , I B A 22 el R AT 3F — 25 B 5 LA 386 5 28 0 5 4 D et et
CAUTTHIIRIT I /7.

[0849]  H-F St sy fy ik

(08501  A:WIEEiN g o STUTI897E23 °C N AEAN R BE RN 7l H- &5 W H A7 42 R T PVCIU & i €
WRFLHTELBARl I H A K AR A K A8/ 2 5 2 FL K e , I HFH 25 i S s 6 DL W ik
HEAT 58 & o 0 T PVCAR H H AE W IR RS P L fEUTT897E 23 °C R T PVC Ak & ¥ 5 Rk Y L 7ELB
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Win K AEAE K24/ 2 5, U I0H E2 4, B AE W) I F I 16 /N o 255 i e &%
FU, S Rt It 8 8 X TPVCE A LAY RS M, fFUTI897E23°C R & B PBC
o5 A I 50mLAHE T 25 A% FELBIR Iz AR K o FEAE K 24/NI 2 J5 , U N0 . 3uM. ZFH-2056 , I BLA#
VISR 16 /N B v E o, 2% 2 W (v/v) [l € , FHSYTO09(1:1000F-PBSH1
Molecular Probes)#uft, 3 H FHZeiss LSMA10FLAEBOGIHE B 63X s N 2L,
[0851]  Zh /ey o (40 BRI 7E LB B B 15 F 06 (2 X 24/, FE3T°C R, s , TLBH ) R AR
K WA , 3T H TPBS T F VR 2 22 0Dg00S20 . 5.0 38 i W N\ 5 962 8 J& i3 C3H/HeN (Har 1an)
ETE /N BROBRIE , 37 BB 28 PR 58 4\ P 50p 1 2 B TR BV RS e , T P72 AR 1-2 X 107N
Pl . fE6hpi B, 38 I 7R BRI T BEAT 2005 AL SR AL FE /N R, , FH B AL ZIUSCER 5 bk 5 o 1 Pl i it
1T AR o BT A A /N BRI Sh At 5T AR R AR K S I S L S 14 (Animal Studies
Committee of Washington University)#Z#E (3077 245 20100002)

(08521  ZGAXBh J124 0 Mt o X T RERE N 25 25, 445001 1) ZFH-2056 F-PBSH ) 2mg /m1 (5mg /kg )
ai4mg/m1 (10mg/kg ) ¥ 3 22 /INER P ISR v o X T T IRER 2, FHAE %14 100 1 (1) ZFH-
20561826 DMSOH () 20mg /m1 (100mg/ kg ) A Fl 28 /N, 15 o FEAL B J5 3043410 1.2.3.4.6
FIS /NI USCEE JR o 8 I AH S5 R BT LOUM PN BR 4 (ZFH-2050) 28 JR H o 8 i 25 3 F-C184%: (100mg
Waters) b, FH30% FHEE S DL A FH60 %6 FF B i >k A R 8 BCH &% W5 1 o 488 FHVBRUAH 838 - o
T E ZR 83070 M L A5 MR AR R I A7 SR FE 190 °C AR 301 N 8 T8 201 2 ViR 8 AN 2 1 66 < VR 57
B(#80% L MFHI0. 1% HIR) FES % T ERFFIE E 57 B, #k 224577 B3 N 244 % B, 5 #2265
3P N 2295 % B. F30 % Bl 4 SR e fEREAT LA FMS/MSERIE (HT4Am/ 2/ 7= ¥/ 7. ) ] SRMAR
8 B AL S WZFH-2056 ,447/285 ; AL & Y ZFH-2050, 390,228 . 38 i 5K 1F i 28 HE ke sz 3l
YN} E

(08531 Ji% e 2H 25 200 T Wi P N 5 o 7F FHUT T894 b 2 T 303 Bh G E M (5mg/kg ) 8% 1 IR
(100mg/kg ) it FH H & B ¥ ZFH-2056 « NTHEUAFERI 456 , fE6hpi I b BB/, I HIG T Rk
eI T Iml PBSH 4 AL , S Fi R, I HR4l TLBE IR b 7E37C FAEK 16/M 2 J5
THECEU,

[0854]  BROKEE Z ORGP SE o 9 AE XS T~ 4H M S0 X 2 THECAH M N X = R A2 AR 40 B9 , 7E6hpi
I I TR AT B I« 2 3 4 B IO S DR O, FE HL -2k 50011 PBSH B4k — IR o VL A 245
7E500rpm AR TUIE i 573 h LA SR 285 I 55 1) s e A B » 3 4% B, I LR Bl T LBER NG L LIRS
JE % 53 AE3T°C T FH100ug XK % R /mL AR BRI 904> B o FE AL 3 2 J5 , FHPBS BRI B It M X
PLBR KFR AR IR KRB 2, T 1ml PBSH )itk , E LM B, 3% H iR T LBE AR L A iH S 4nie
2 ICFU,

[0855]  HifE R ALFE . AE) HI54ng/ml A12700g /ml (¥ B K T4 FZK R i TMP-SMZ45 - /)N
B, o £ FHUT T894 A 2 BT , 5 H s /K 5 e, 7 623K o 76 B G 33 A1) /N B AR5 5K TMP—SMZ o A
TE TMP-SMZTE JR H BT IR B , TETMP-SMZAL B3R 2 JE AR JR , I HLYE VS I Jidg S Wamae 4 4 N b
Y2 JE i LC-MS#H T E & .

[0856] A=Kl £k . 7 AN A7 75 B A7 7E TMP-SMZ 1 /5% H 78 B £ ZFH-2056 T , T-LBH1: 1000%7
FEPBC— IR i 15 72470 - TMP—-SMZ I it FH B v R 5 4 i) 22 51 2ug /m1 F125601g,/m1 o X TMP—SMZ
HEAT P A5 R R o 26 LOOUM S VR I H B2 B T ZFH-2056 . ££.37 °C N #E 96 FLAR H 47 428 /NI 43043
BRIREA600 L HCR AR A Kt 25
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(08571  Ifi &%l % - fFPBC-17£37 C N AEAAFEAEBUAFETMP-SMZ N TLBH & A K2 X 24/)N
I . TMP—SMZ (K] it FH 5% i A B 43 1) 2 2561g /m1 F112800g/m1 o X TMP—SMZ 33k 47 P {35 s % » 5t
FT P IR SEAT AXoT JAK B 20 L4 ) 5 A A P s B 1) I 8 0

[0858]  Ziit ot o8 HAE S EiMann—Whitney UfGE6 (Prizm;GraphPad Software)Zr#T7E
Y111 A ¥k P AN TBCAR H 7 THI WL % 21 1) 22 S 1) i 2
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