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INHIBITORS OF BETA-HYDROLASE FOR TREATMENT OF CANCER

RELATED APPLICATION
This application claims priority (o, and the benefit of, U.S. provisional application No.
61/704,014, filed September 21, 2012, the entire content of which is incorporated herein by

reference in its entirety.

FIELD OF THE INVENTION

The invention relates to cell proliferation disorders, such as cancer.

BACKGROUND OF THE INVENTION

Hepatocellular carcinoma (HCC) is the fifth most prevalent, and third most fatal type
of cancer presently diagnosed in over a half-million people, and which is on the increase
globally. Local treatments, which include surgical resection, liver transplantation and
radiofrequency ablation, are considered as a first choice for the treatment of HCC. With
improvement in these techniques, there has been progress on the early-stage therapy of HCC.
Radiofrequency ablation has a demonstrated benefit for early-stage disease, and it can be
performed in patients with impaired liver function due to cirrhosis. However, many HCC
tumors have highly malignant phenotypes, which aggressively recur after local ablation even
if they were discovered at an early stage and have a very poor prognosis. Sorafenib is the
only drug having a proven modest clinical benefit and approval as a systemic therapy for HC.
Therefore, development of a novel treatment approach for HCC and other Asparatyl

(asparaginyl) B-hydroxylase (ASPH)-expressing solid tumors is urgently needed.

SUMMARY OF THE INVENTION

Described herein is a family of compounds that inhibits B-hydroxylase activity of
ASPH, which is highly overexpressed in cancers of the liver, pancreas, stomach, colon,
breast, prostate, lung, brain as well as many other tumor types. ASPH is necessary and
sufficient to promote tumor cell migration, invasion, motility and distant metastatic spread
both in vitro and in vive. Administration of these small molecule inhibitors of B-hydroxylase
enzymatic activity reduce tumor development and growth as well as distant metastatic spread
to the liver and thus, useful as a drugs (o treat a variety of deadly human tumors that

overexpress ASPH. The invention encompasses compositions of matter of the small
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molecules, with and without pharmaceutically-acceptable excipients for administration to
human and animal subjects as well as the use of the small molecules in the treatment of
human malignancies. The compounds and methods prevent as well as slow the growth rate of
established tumors and have low toxicity to normal cells.

) In one aspect, this disclosure provides an ASPH inhibitory compound for use in a
method of reducing proliferation, migration, invasion, or metastasis of a tumor cell in the
treatment of cell proliferative disorder, comprising contacting said tumor cell with the ASPH
inhibitory compound, wherein the ASPH inhibitory compound is of Formula [a or Ib:

N 6
NH,

Ar' / o H
Ar' \ / Sx—w!
0 0O—X—W' RS2
\ 53
R (Iayor  HO OH (Ib),
10 or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
Ar! is substituted or unsubstituted Cg-Cao aryl or 5 to 20-membered heteroaryl;
X is C(O), C(S), or S(O)s;
W'is a single bond, O, CRR*', or NR*? when X is CO and W' is a single bond,
CR™R”, or NR™ when X is SO; and

15 each of R ,R”', R”, and R” independently is selected from the group consisting of
hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted C»-Cg
alkenyl, substituted or unsubstituted C,-Cg alkynyl, substituted or unsubstituted Cg-Cag aryl,
substituted or unsubstituted C7-Cyg arylalkyl, substituted or unsubstituted 5 to 20-membered
heteroaryl, and substituted or unsubstituted 6-26 membered heteroarylalkyl.

20 In one embodiment, the compound for said use is of Formula [a, or a salt, ester,
metabolite, prodrug, or solvate thereof. The compound of Formula [a may have one or more
of the following features when applicable.

For example, the compound is of Formula Ila:

H
O

Ar' /

0] 0O—X—w!'
A (Ila),

NH,

25  or asalt, ester, metabolite, prodrug, or solvate thereof, wherein
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each of Ar' and Ar’ independently is unsubstituted Cg-C g aryl, unsubstituted 5 to 14-
membered heteroaryl, or C¢-Cjyaryl or 5 to 14-membered heteroaryl each substituted with
one or more substituents selected from the group consisting of halo, CN, NO, NO, Ni, OR,,
NR.Rp, C(O)R,, C(O)OR,, C(O)NR, Ry, NRLC(O)R,, -S(O)pR4, -S(O)sNR, Ry, Or Ry, in
which Rg; is C-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cs cycloalkyl, Cs-Cp aryl, 5- or
6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and
Ry, independently is H or Ry, and Ry, is C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg
cycloalkyl, Ce-Cjp aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C;-Cg alkyl, CN, C;-Cg alkyl, C,-Cqg
alkoxyl, amino, mono-C,-Cg alkylamino, di-C;-Cg alkylamino, C3-Cg cycloalkyl, Ce-Cp aryl,
4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

For example, R is unsubstituted C-Cg alkyl or C-Cg alkyl substituted with one or more
substituents selected from halo, OH, CN, and amino.

For example, X is S(O), and W' is CRR™".

For example, X is S(0), and W'isa single bond.

For example, X is C(O) and W' is O, or X is C(S) and W' is NR™.

For example, each of R, RS', and Rszindependemly is H, unsubstituted C,;-Cg alkyl,
or C-Cg alkyl substituted with one or more substituents selected from halo, OH, CN, and
amino.

For example, each of Ar' and AP independently is phenyl, naphthyl, or 5 to 10-
membered heteroaryl, each of which is optionally substituted with one or more substituents
selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, C(O)NR Ry, NRLC(O)R,, -S(O)pRq, -S(O)uNR Ry, or Ry, in which Rg; is C-Cg
alkyl, C2-Cg alkenyl, C1-Cg alkynyl, Cs3-Cg cycloalkyl, Ce-Cjp aryl, 5- or 6-membered
heteroaryl, or 4 to 12-membered heterocycloalkyl, b is 0, 1, or 2, each of R, and Ry,
independently is I or Rs,, and Rs; is C-Cg alkyl, C»-Cg alkenyl, C,-Cg alkynyl, C3-Cs
cycloalkyl, Cs-C g aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C,-Cg alkyl, CN, C,-Cg alkyl, C;-Cq
alkoxyl, amino, mono-C,-Cg alkylamino, di-C;-Cg alkylamino, C3-Cg cycloalkyl, Ce-C o aryl,
4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

For example, each of Ar' and Ar” independently is phenyl, naphthyl, or 5 to 10-

membered heteroaryl, each of which is optionally substituted with one or more substituents

.
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selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, or Rgy, in which Rg, is C}-Cg alkyl, each of R, and Ry, independently is H or Rgs,
and R, is C-Cg alkyl; and each of Rg; and Rgs, is optionally substituted with one or more
substituents selected from the group consisting of halo, OH, C-Cg alkoxyl, amino, mono-C;-
Cg alkylamino, and di-C-Cg alkylamino.

For example, each of Ar' and Ar? independently is selected from phenyl, 1-naphthyl,
2-naphthyl, 2-furanyl, 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolinyl, 3-quinolinyl,
4-quinolinyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-
fluorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-
trifluoromethylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 3-
carboxymethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 3.4-dichlorophenyl, 3,5-
dichlorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-difluorophenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 2,3-dimethoxyphenyl, 2.4-dimethoxyphenyl, 2,5-
dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2-chloro-6-fluorophenyl, 3-
chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-2-
[luorophenyl, 2-chloro-5-fluorophenyl, 4-chloro-2-fluorophenyl, and 5-chloro-2-
fluorophenyl.

In another embodiment, the compound for said use is of Formula Ib, or a salt, ester,
metabolite, prodrug, or solvate thereof. The compound of Formula Ib may have one or more
of the following features when applicable.

For example, R* is unsubstituted C-Cg alkyl or C-Cg alkyl substituted with one or
more substituents selected from halo, OH, CN, and amino.

For example, R* is unsubstituted methyl or ethyl.

For example, X is S(O);, and w!is CRYR.

For example, X is S(O), and W'isa single bond.

For example, X is C(O) and wW!is 0O, or X is C(S) and w!is NR*

For example, each of R R, and Rszindependcmly is H, unsubstituted C;-Cg alkyl,
or C-Cg alkyl substituted with one or more substituents selected from halo, OH, CN, and
amino.

For example, Ar' is phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which
is optionally substituted with one or more substituents selected from the group consisting of
halo, CN, NO;, NO, N3, OR,, NR Ry, C(O)R,, C(O)OR,, C(O)NR Ry, NRyC(O)R,, -S(O)uR.,
-S(O)pNR.Ry, or Rgy, in which Rg) is C-Cg alkyl, C5-Cg alkenyl, C»-Cg alkynyl, C5-Cg

-4-
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cycloalkyl, Ce-C g aryl, 5- or 6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl,
bis 0, 1, or 2, each of R, and Ry, independently is H or Rs,, and Rs; is C-Cg alkyl, C»-Cy
alkenyl, C»-Cg alkynyl, Cs-Cg cycloalkyl, Ce-C g aryl, 4 to 12-membered heterocycloalkyl, or
5- or 6-membered heteroaryl; and each of Rg; and R, is optionally substituted with one or

5 more substituents selected from the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C;-
Cg alkyl, CN, C;-Cg alkyl, C;-Cg alkoxyl, amino, mono-C,;-Cg alkylamino, di-C;-Cg
alkylamino, C;-Cg cycloalkyl, Cg-C g aryl, 4 to 12-membered heterocycloalkyl, and 5- or 6-
membered heteroaryl.

For example, Ar' is phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which

10 is optionally substituted with one or more substituents selected from the group consisting of
halo, CN, NO,, NO, N3, OR,, NR;Rp,, C(O)R,, C(O)OR,, or Rgy, in which Rg; is C;-Cg alkyl,
each of R, and Ry, independently is IT or Rsy, and R is C-Cg alkyl; and each of Rs; and R,
is optionally substituted with one or more substituents selected from the group consisting of
halo, OI, C;-Cg alkoxyl, amino, mono-(';-Cg alkylamino, and di-C;-Cg alkylamino.

15 For example, Ar' is selected from phenyl, 1-naphthyl, 2-naphthyl, 2-furanyl, 2-
thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 2-
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-
cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 3-carboxymethylphenyl, 2-methoxyphenyl, 3-

20 methoxyphenyl, 4-methoxyphenyl, 2,3-dichlorophenyl, 2.,4-dichlorophenyl, 2.5-
dichlorophenyl, 3,4-dichlorophenyl, 3,5-dichlorophenyl, 2,3-difluorophenyl, 2,4-
difluorophenyl, 2.5-difluorophenyl, 3.4-difluorophenyl, 3,5-difluorophenyl, 2,3-
dimethoxyphenyl, 2.4-dimethoxyphenyl, 2,5-dimethoxyphenyl, 3.4-dimethoxyphenyl, 3,5-
dimethoxyphenyl, 2-chloro-6-fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-4-

25  fluorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-2-fluorophenyl, 2-chloro-5-fluorophenyl, 4-
chloro-2-fluorophenyl, and 5-chloro-2-fluorophenyl.

In one embodiment, said tumor cell expresses ASPH.
In certain embodiments, said cell proliferative disorder comprises Pancreatic Cancer,
Hepatocellular Cancer, Cholangiocarcinoma, Lung cancer, Colon Cancer, Breast Cancer,

30  Prostatic Cancer, and Glioblastoma.

In one embodiment, said compound is administered intravenously, orally, or
subcutaneously.
In one embodiment, said compound is administered at a dose of 0.01 to 50

milligrams/kilogram of body weight.
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In another aspect, this disclosure features a compound of Formula Ia:

H
0]

Ar' /

0 0—X—Ww'
R* (Ia),

NH,

or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
Ar' is substituted or unsubstituted Cg-Cag aryl or 5 to 20-membered heteroaryl;
5 X is C(QO), C(8S), or S(O)»;
W' is a single bond, O, CRR”', or NR*” when X is CO and W' is a single bond,
CRR”, or NR** when X is SO,; and
each of R* R”, R¥, and R independently is selected from the group consisting of
hydrogen, substituted or unsubstituted C,-Cg alkyl, substituted or unsubstituted C,-Cq
10 alkenyl, substituted or unsubstituted C,-Cg alkynyl, substituted or unsubstituted Cg-Cog aryl,
substituted or unsubstituted C7-Cye arylalkyl, substituted or unsubstituted 5 to 20-membered
heteroaryl, and substituted or unsubstituted 6-26 membered heteroarylalkyl, provided that
when Ar' is 4-chlorophenyl, X is C(0O), and W!isa single bond, then R is not unsubstituted
methyl or unsubstituted phenyl.
15 The compound of Formula Ia may have one or more of the following features when
applicable.
For example, the compound is of Formula [1a:

H
O

Ar' /

0 O—X—Ww'
A (Ila),

NH,

or a salt, ester, metabolite, prodrug, or solvate thereof, wherein

20 each of Ar' and Ar? independently is unsubstituted Cg-Cy4 aryl, unsubstituted 5 to 14-
membered heteroaryl, or Ce-Cy4 aryl or 5 to 14-membered heteroaryl each substituted with
one or more substituents selected from the group consisting of halo, CN, NO,, NO, N3, OR,,
NR Ry, C(O)R;, C(O)OR,, C(O)NR Ry, NRyC(O)R,, -S(O)pR,, -S(O)pNR Ry, or Rgy, in
which Rg; is C1-Cg alkyl, C5-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, Ce-Cyg aryl, 5- or

25  6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, b is 0, 1, or 2, each of R, and
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Ry, independently is H or Ry, and Rg; is C-Cg alkyl, C>-Cg alkenyl, C,-Cg alkynyl, C5-Cg
cycloalkyl, C4-C g aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rg», is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(O)O-C;-Cg alkyl, CN, C;-Cg alkyl, C;-Cg
alkoxyl, amino, mono-C-Cg alkylamino, di-C;-Cg alkylamino, C5-Cg cycloalkyl, Cs-Ciq aryl,
4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

For example, R is unsubstituted C 1-Ce alkyl or C-Cy alkyl substituted with one or more
substituents selected from halo, OH, CN, and amino.

For example, X is S(O); and W'is CRR’.

For example, X is S(O), and W'isa single bond.

For example, X is C(O) and W'is O, or X is C(S) and W' is NR*.

For example, each of RS", R, and Rﬁzindependcntly is H, unsubstituted C;-Cg alkyl,
or C-Cg alkyl substituted with one or more substituents selected from halo, OH, CN, and
amino.

For example, each of Ar' and Ar’ independently is phenyl, naphthyl, or 5 to 10-
membered heteroaryl, each of which is optionally substituted with one or more substituents
selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, C(O)NR R, NRyC(O)R,, -S(O)pR;, -S(O)pNR Ry, or Ry, in which Rg; is C-Cg
alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, C-C g aryl, 5- or 6-membered
heteroaryl, or 4 to 12-membered heterocycloalkyl, b is 0, 1, or 2, each of R, and R,
independently is H or Rs», and Rg; is C1-Cg alkyl, C,-Cg alkenyl, C»-Cg alkynyl, C3-Cs
cycloalkyl, Cs-Cjp aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C,-Cg alkyl, CN, C;-Cg alkyl, C;-Cg
alkoxyl, amino, mono-C;-Cg alkylamino, di-C,-Cg alkylamino, Cs-Cg cycloalkyl, Ce-C g aryl,
4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

For example, each of Ar' and Ar” independently is phenyl, naphthyl, or 5 to 10-
membered heteroaryl, each of which is optionally substituted with one or more substituents
selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, or Rgy, in which Rg; is C;-Cg alkyl, each of R, and Ry, independently is H or R,
and Ry is C-Cg alkyl; and each of Rg; and Ry, is optionally substituted with one or more
substituents selected from the group consisting of halo, OH, C,-Cg alkoxyl, amino, mono-C;-

Cg alkylamino, and di-C;-Cg alkylamino.
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For example, each of Ar' and Ar’ independently is selected from phenyl, 1-naphthyl,
2-naphthyl, 2-furanyl, 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl. 2-quinolinyl, 3-quinolinyl,
4-quinolinyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-
[luorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-
trifluoromethylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 3-
carboxymethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 3,4-dichlorophenyl, 3,5-
dichlorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-difluorophenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl, 2,5-
dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2-chloro-6-fluorophenyl, 3-
chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-2-
fluorophenyl, 2-chloro-5-fluorophenyl, 4-chloro-2-fluorophenyl, and 5-chloro-2-
fluorophenyl.

This disclosure also provides a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and a compound of Formula Ia or [la, or a salt, ester,
metabolite, prodrug, or solvate thereof.

In yet another aspect, the invention features a method of producing a compound of
Formula ITa, wherein X is S(0); and W' is CR™R”'. The method includes:

Ar' O~ -NH
/ 2

contacting an amine compound of the formula (Illa) O OH  (IIIa),
with a sulfonyl chloride of the formula CISO»(CRR>)Ar” under a suitable condition to
produce a compound of Formula Ila.

Also provided in the present disclosure is method for treating or preventing a cell
proliferative disorder, comprising administering to a subject in need thereof a therapeutically
efficient amount of a compound described herein, such as those of Formula Ia or Ib, or a salt,
ester, metabolite, prodrug, or solvate thereof described herein. In one embodiment, the
compound is of Formula Ila or a salt, ester, metabolite, prodrug, or solvate thereof described
herein. In another embodiment, the compound is of Formula Ib or a salt, ester, metabolite,
prodrug, or solvate thereof described herein, wherein R is unsubstituted C;-Cg alkyl or C-
Cg alkyl substituted with one or more substituents selected from halo, OH, CN, and amino.

In embodiments, the methods lead to at least a 10%, 20%, 50%, 2-fold, 5-fold, 10-fold
or more reduction in tumor mass, volume, or weight compared to untreated tumors or

untreated patients. In some cases, the tumor is completely eradicated. Similarly, the
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compounds inhibit metastasis, e.g., by inhibiting tumor cell migration or invasion, e.g., by at
least 10%, 20%, 50%, 2-fold, 5-fold, 10-fold compared to untreated tumors or tumor cell
metastasis in untreated patients.

The small molecule inhibitors are administered to subjects in need of treatment for a
cell proliferative disease such as cancer in sufficient amounts of the compounds to reach
blood concentrations varying between .1 and 100 micro molar. The compound is
administered using standard regimens, e.g., daily, every other day, every third day, every fifth
day or every seventh day. The compound is administered intravenously, orally, or
subcutaneous. The amount given to reach the blood levels described above ranges from .01 to
50 milligrams/kilogram of body weight. The compositions and methods are suitable for
treatment of subjects diagnosed as suffering from cancer, including those who have
undergone another form of treatment for cancer, e.g., other chemotherapeutic agents,
radiation, and surgery, and/or are diagnosed with metastatic disease or are at risk of
developing metastasis. The mammal can be any mammal, e.g., a human, a primate, a mouse,
aral, a dog, a cal, a horse, as well as livestock or animals grown for food consumption, e.g.,
cattle, sheep, pigs, chickens, and goats. In a preferred embodiment, the mammal is a human.

Also described is use of an ASPH inhibitory compound of this invention for the
manufacture of a medicament for the use in reduction of proliferation, migration, invasion, or
metastasis of a tumor cell in the treatment of cancer.

In yet another aspect, the disclosure provides a method determining ASPI activity by
contacting an EGP-like domain peptide with a detectably-labeled a-ketoglutarate and ASPH
enzyme and measuring B-hydroxylase activity. In one embodiment, said a-ketoglutarate is
(-labelled, and wherein B-hydroxylase activity is measured by detecting liberated "*CO,. In
one embodiment, said liberated "CO, is captured on a filter and radioactivity quantified. In
one embodiment, the method further includes contacting said ASPH enzyme with a candidate
compound, wherein a decrease in B-hydroxylase activity in the presence of said compound
compared to the absence of said compound indicates that said compound inhibits ASPH
enzyme activity. In one embodiment, said EGF-like domain comprises the amino acid
sequence of DGDQCETSPCONQGKCKDGLGEYTCTCLEGFEGKNCELF (SEQ ID
NO:1). In one embodiment, said EGF-like domain peptide comprises the consensus sequence
of CDXXXCXXKXGNGXCDXXCNNAACXXDGXDC (SEQ ID NO: 2).

Other features and advantages of the invention will be apparent from the following
description of the preferred embodiments thereof, and from the claims. All references cited

herein are incorporated by reference.
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BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A-D are photomicrographs, and Fig. 1 E is a bar graph showing ASPH
expression in pancreatic cancer, normal pancreas and neuroendocrine pancreatic tumors. (A)
represents ASPH expression in PC at 40x and (B) 400x with mAb RC-50. (C) shows lack of
ASPH expression in normal pancreas at 40x and (D) 400x. (E) shows ASPH
immunoreactivity.

Figs. 2A-D are photomicrographs showing ASPH expression in human HCC tumors
by immunohistochemical staining (HIS) using RC-50 mAb. Note that most if not all tumor
cells highly express the ASPH protein. (A) normal liver (B, C and D) human HCC tumors

Fig. 3A is a diagram of the biochemical reaction catalyzed by ASPH derived from PC
cell lysates. Fig. 3B is a cartoon illustrating the read-out to quantify ASPH activity in PC
cells and tumors. Fig. 3C is an image of membrane was obtained by a phosphor-imager after
a 16 hour exposure of the trapping filter to a phospho-screen. Fig. 3D is a bar graph showing
intensities were calculated by Image J software and compared to a DMSO control. Vertical
bars represent standard deviation. These figures show methods of measurement and data
relating to ASPH catalytic activity.

Fig. 4A is a line graph showing tumor volume, and Fig. 4B is a bar graph showing
tomor weight. The data show an anti-tumor effect of MO-1-1100 and PC tumor growth
initiated with the human pancreatic HPAFII cell line. There were 15 nude mice in each
group. i.p. injection (20 mg/kg/mouse). Vertical bars;standard error.

Figs. SA-B are line graphs showing the effect of MO1-1100 on metabolic activity (A),
and proliferation (B). Fig. 5C is a bar graph showing effect of the inhibitor on viability (C).
Note that NIH 3T3 cells that lack ASPH expression were resistant to the antitumor activity of
MO-1-1100.

Fig. 6A is a photograph, and Fig. 6B is a bar graph showing colony formation (a test
of malignant potential) produced by FOCUS HCC cells was strikingly inhibited by treatment
with 5 uM of MO-1-1100.

Fig. 7A is an image of membrane was obtained by a phosphor-imager, and Fig. 7B is
a bar graph showing that both MO-1-500 and MO-1-1100 inhibit ASPH enzymatic activity
(B-hydroxylase) using the high through-put assay described in Figs. 3A-D.

Figs. 8A-B are bar graphs, Fig. 8C is a photograph, and Fig. 8D is a bar graph
showing the effect of MO-1-500 on cell metabolism (A), proliferation (B), and colony
formation (C,D). Note that both FOCUS HCC cells (express ASPH) and NIH-3T3 cells (do
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not express ASPH) were growth inhibited indicating that MO-1-500 is not specific for ASPH
although it strikingly inhibits colony formation of FOCUS cells at 1.25 uM.

Fig. 9A is a photograph, and Figs. 9B-C are bar graphs showing that MO-1-1100
treatment of FOCUS HCC cells reduces the number (A, B) and size (A, C) of colony
formation in soft agar thus reducing anchorage independent cell growth as a rigid test of
malignant transformation.

Fig.10A is a photograph, and Figs. 10B-C are bar graphs showing the in vitro effects
of MO-1-500 for anchorage independent cell growth. Note the striking reduction in the
number and size of FOCUS cell colonies following treatment with 0.5, 1, and 5 uM of MO-1-
500.

Figs. 11 A-D are bar graphs showing the effect of MO-1-1100 on cell migration and
invasion of FOCUS HCC cells. Note that this compound significantly inhibited the
migratory (A), and invasion (D), properties of this human liver cancer cell line.

Figs. 12A-B are bar graphs showing the in vitro effects of ASPH inhibitiors MO-1-
500 and MO-1-1100 on cell motility and invasiveness in a human HCC cell line (FOCUS).

Fig. 13A is a photograph, and Fig. 13B is a line graph showing that MO-1-1100
treatment strikingly reduces the size and growth of human liver cancer in vive using an

immunodeficient murine subcutaneous xenograft model.

TERMS AND DEFINITIONS

The following is a list of abbreviations, plus terms and their definitions, used
throughout the specification and the claims:

General abbreviations and their corresponding meanings include: aa or AA = amino
acid; mg = milligram(s); ml or mL = milliliter(s); mm = millimeter(s); mM = millimolar;
nmol = nanomole(s); pmol = picomole(s); ppm = parts per million; RT = room temperature;
U = units; ug, pg = micro gram(s); ul, ul = micro liter(s); uM, uM = micromolar, TEA =
triethylamine, LDA = lithium diisopropyl amine, THF = tetrahydrofuran, DMAP = 4-
dimethylaminopyridine, DMF = N,N’-dimethylformamide.

The terms “cell” and “cells”, which are meant to be inclusive, refer to one or more
cells which can be in an isolated or cultured state, as in a cell line comprising a homogeneous
or heterogeneous population of cells, or in a tissue sample, or as part of an organism, such as
an insect larva or a transgenic mammal.

The term “amino acid” encompasses both naturally occurring and non-naturally

occurring amino acids unless otherwise designated.
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The term “an effective amount™ means an amount of the substance in question which
produces a statistically significant effect. For example, an “effective amount” for therapeutic
uses is the amount of the composition comprising an active compound herein required to
provide a clinically significant alteration in a measurable trait. Such effective amounts will be
determined using routine optimization techniques and are dependent on the particular
condition to be treated, the condition of the patient, the route of administration, dosage
required for the compounds of the invention is manifested as that which induces a statistically
significant difference between treatment and control groups.

A “therapeutically effective amount™ refers to an amount effective, at dosages and for
periods of time necessary, to achieve the desired therapeutic result. A therapeutically
effective amount of modulator may vary according to factors such as the disease state, age,
sex, and weight of the individual, and the ability of the modulator to elicit a desired response
in the individual. Dosage regimens may be adjusted to provide the optimum therapeutic
response. A therapeutically-effective amount is also one in which any toxic or detrimental
effects of the modulator are outweighed by the therapeutically beneficial effects.

A “prophylactically effective amount™ refers to an amount effective, at dosages and
for periods of time necessary, to achieve the desired prophylactic result. A prophylactically
effective amount can be determined as described above for the therapeutically-effective
amount. Typically, since a prophylactic dose is used in subjects prior to or at an earlier stage
of disease, the prophylactically effective amount will be less than the therapeutically-
effective amount.

As used herein, the term “cell proliferative disorder” refers to conditions in which
unregulated or abnormal growth, or both, of cells can lead to the development of an unwanted
condition or disease, which may or may not be cancerous. Exemplary cell proliferative
disorders that may be treated with the compounds of the invention encompass a variety of
conditions wherein cell division is deregulated. Exemplary cell proliferative disorder
include, but are not limited to, neoplasms, benign tumors, malignant tumors, pre-cancerous
conditions, in situ tumors, encapsulated tumors, metastatic tumors, liquid tumors, solid
tumors, immunological tumors, hematological tumors, cancers, carcinomas, leukemias,
lymphomas, sarcomas, and rapidly dividing cells. The term “rapidly dividing cell” as used
herein is defined as any cell that divides at a rate that exceeds or is greater than what is
expected or observed among neighboring or juxtaposed cells within the same tissue. A cell
proliferative disorder includes a precancer or a precancerous condition. A cell proliferative

disorder includes cancer. The methods and uses provided herein can be or may be used to
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treat or alleviate a symptom of cancer or to identify suitable candidates for such purposes.
The term “cancer” includes solid tumors, as well as, hematologic tumors and/or
malignancies. A “precancer cell” or “precancerous cell” is a cell manifesting a cell
proliferative disorder that is a precancer or a precancerous condition. A “cancer cell” or
“cancerous cell” is a cell manifesting a cell proliferative disorder that is a cancer. Any
reproducible means of measurement may be used to identify cancer cells or precancerous
cells. Cancer cells or precancerous cells can be identified by histological typing or grading of
a tissue sample (e.g., a biopsy sample). Cancer cells or precancerous cells can be identified
through the use of appropriate molecular markers.

As used herein, “treating” or “treat” describes the management and care of a patient
for the purpose of combating a disease, condition, or disorder and includes the administration
of a compound of the present invention, or a pharmaceutically acceptable salt, prodrug,
metabolite, polymorph or solvate thereof, to alleviate the symptoms or complications of a
disease, condition or disorder, or to eliminate the disease, condition or disorder. The term
“treat” can also include treatment of a cell in vitro or an animal model.

A compound of the present invention, or a pharmaceutically acceptable salt, prodrug,
metabolite, polymorph or solvate thereof, can or may also be used to prevent a relevant
disease, condition or disorder, or used to identify suitable candidates for such purposes. As
used herein, “preventing,” “prevent,” or “protecting against” describes reducing or
eliminating the onset of the symptoms or complications of such disease, condition or
disorder.

As used herein, the term "alleviate” is meant to describe a process by which the
severity of a sign or symptom of a disorder is decreased. Importantly, a sign or symptom can
be alleviated without being eliminated. The administration of pharmaceutical compositions
of the invention can or may lead to the elimination of a sign or symptom, however,
elimination is not required. Effective dosages should be expected to decrease the severity
of a sign or symptom. For instance, a sign or symptom of a disorder such as cancer, which
can occur in multiple locations, is alleviated if the severity of the cancer is decreased within
at least one of multiple locations.

As used herein, a “subject” is interchangeable with a “subject in need thereof™, both
of which refer to a subject having a cell proliferation disorder, or a subject having an
increased risk of developing such disorder relative to the population at large. A “subject”
includes a mammal. The mammal can be e.g., a human or appropriate non-human mammal,

such as primate, mouse, rat, dog, cat, cow, horse, goat, camel, sheep or a pig. The subject can
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also be a bird or fowl. In one embodiment, the mammal is a human. A subject in need
thereof can be one who has been previously diagnosed or identified as having cancer or a
precancerous condition. A subject in need thereof can also be one who has (e.g., is suffering
from) cancer or a precancerous condition. Alternatively, a subject in need thereof can be one
who has an increased risk of developing such disorder relative to the population at large (i.e.,
a subject who is predisposed to developing such disorder relative to the population at large).
A subject in need thereof can have a precancerous condition. The term “animal” includes
human beings.

The term “optionally substituted™ moiety refers to either unsubstituted chemical
moiety (e.g., alkyl, aryl, heteroaryl, etc.) or a chemical moiety having designated substituents
replacing one or more hydrogen atoms on one or more carbons of the hydrocarbon backbone.
Such substituents can include, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy, carboxylate,
alkylcarbonyl, arylcarbonyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, alkylthiocarbonyl, alkoxyl, phosphate, phosphonato, phosphinato,
amino (including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamino),
acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),
amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety.

The term “substituted aryl or heteroaryl” refers to aromatic or heteroaromatic rings
may contain one or more substituents such as -OH, SH, -CN, -F, -Cl, -Br, -R, -NO, -NO, -
NH2, -NHR, -NRR, -C(O)R, - C(O)OH, -C(O)OR, -C(O)NH2, -C(O)NHR, -C(O)NRR, and
the like where each R is independently (C)-Cs) alkyl, substituted (C;-Cg) alkyl, (C2-Cs)
alkenyl, substituted (C,-Cg) alkenyl, (C,-Ce) alkynyl, substituted (C,-Cyg) alkynyl, (Cs-Cag)
aryl, substituted (Cs-Cag) aryl, (Cs-Cag) arylalkyl, substituted (Cg-Cag) arylalkyl, 5-20
membered heteroaryl, substituted 5-20 membered hetcroaryl, 6-26 membered heteroarylalkyl
or substituted 6-26 membered heteroarylalkyl.

An “arylalkyl” or an “aralkyl” moiety is an alkyl substituted with an aryl (e.g.,
phenylmethyl (benzyl)). An “alkylaryl” moiety is an aryl substituted with an alkyl (e.g.,
methylphenyl).

A “derivative” of a compound X (e.g., a peptide or amino acid) refers to a form of X
in which one or more reactive groups on the compound have been derivatized with a

substituent group. Peptide derivatives include pep tides in which an amino acid side chain,
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the peptide backbone, or the amino’ or carboxy-terminus has been derivatized (e.g., peptidic
compounds with 5 methylated amide linkages).

An “analogue”™ of a compound X refers to a compound which retains chemical
structures of X necessary for functional activity of X yet which also contains certain chemical
structures which differ from X. An analogue of a naturally-occurring peptide, is a peptide
which includes one or more non-naturally-occurring amino acids.

The term “mimetic refers to a compound having similar functional and/or structural
properties to another known compound or a particular fragment of that known compound. A
“mimetic” of a compound X refers to a compound in which chemical structures of X
necessary for functional activity of X have been replaced with other chemical structures
which mimic the conformation of X. The term mimetic, and in particular, peptidomimetic, is
intended to include isosteres.

The term “cyclic group”, as used herein, is intended to include cyclic saturated or
unsaturated (i.e., aromatic) group having from about 3 to 10, preferably about 4 to 8, and
more preferably about 5 to 7, carbon atoms. Exemplary cyclic groups include cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl, and cyclooctyl. Cyclic groups may be unsubstituted or
substituted at one 35 or more ring positions. Thus, a cyclic group may be substituted with
halogens, alkyls, cycloalkyls, alkenyls, alkynyls, aryls, heterocycles, hydroxyls, aminos,
nitros, thiols amines, imines, amides, phosphonates, phosphines, carbonyls, carboxyls, silyls,
ethers, thioethers, sulfonyls, sulfonates. selenoethers, ketones, aldehydes, esters, “CI;, “CN,
or the like.

The term “heterocyclic group” is intended to include cyclic saturated or unsaturated
(i.e., aromatic) group having from about 3 to 10, preferably about 4 to 8, and more preferably
about 5 to 7, carbon atoms, wherein the ring structure includes about one to four heteroatoms.
Heterocyclic groups include pyrrolidine,
oxolane, thiolane, imidazole, oxazole, piperidine, piperazine, morpholine and pyridine. The
heterocyclic ring can be substituted at one or more positions with such substituents as, for
example, halogens, alkyls, cycloalkyls, alkenyls, alkynyls, aryls, other heterocycles,
hydroxyl, amino, nitro thiol, amines, imines, amides, phosphonates, phosphines, carbonyls,
carboxyls, eilyls, ethers, thioethers, sulfonyls, selenoethers, ketones, aldehydes, esters, CFs,
CN, or the like. Heterocycles may also be bridged or fused to other cyclic groups as

described below.
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“Aryl” includes groups with aromaticity, including “conjugated,” or multicyclic
systems with at least one aromatic ring and do not contain any heteroatom in the ring
structure. Examples include phenyl, benzyl, 1,2,3,4-tetrahydronaphthalenyl, ete.

“Heteroaryl™ groups are aryl groups, as defined above, except having from one to four
heteroatoms in the ring structure, and may also be referred to as “aryl heterocycles™ or
“heteroaromatics.” As used herein, the term “heteroaryl” is intended to include a stable 5-, 6-
, or 7-membered monocyclic or 7-, 8-, 9-, 10-, 11- or 12-membered bicyclic aromatic
heterocyclic ring which consists of carbon atoms and one or more heteroatoms, e.g., 1 or 1-2
or 1-3 or 1-4 or 1-5 or 1-6 heteroatoms, or e.g. 1, 2, 3, 4, 5, or 6 heteroatoms, independently
selected from the group consisting of nitrogen, oxygen and sulfur. The nitrogen atom may be
substituted or unsubstituted (i.e., N or NR wherein R is H or other substituents, as defined).
The nitrogen and sulfur heteroatoms may optionally be oxidized (i.e., N—=0O and S(O),,,
where p=1 or 2). Itis to be noted that total number of S and O atoms in the aromatic
heterocycle is not more than 1.

Examples of heteroaryl groups include pyrrole, furan, thiophene, thiazole, isothiazole,
imidazole, triazole, tetrazole, pyrazole, oxazole, isoxazole, pyridine, pyrazine, pyridazine,
pyrimidine, and the like.

Furthermore, the terms “aryl™ and “heteroaryl” include multicyclic aryl and heteroaryl
groups, e.g., tricyclic, bicyclic, e.g., naphthalene, benzoxazole, benzodioxazole,
benzothiazole, benzoimidazole, benzothiophene, methylenedioxyphenyl, quinoline,
isoquinoline, naphthrydine, indole, benzofuran, purine, benzofuran, deazapurine, indolizine.

In the case of multicyclic aromatic rings, only one of the rings needs to be aromatic
(e.g., 2,3-dihydroindole), although all of the rings may be aromatic (e.g., quinoline). The
second ring can also be fused or bridged.

The cycloalkyl, heterocycloalkyl, aryl, or heteroaryl ring can be substituted at one or
more ring positions (e.g., the ring-forming carbon or heteroatom such as N) with such
substituents as described above, for example, alkyl, alkenyl, alkynyl, halogen, hydroxyl,
alkoxy, alkylcarbonyloxy, arylcarbonyloxy, alkoxycarbonyloxy, aryloxycarbonyloxy,
carboxylate, alkylcarbonyl, alkylaminocarbonyl, aralkylaminocarbonyl,
alkenylaminocarbonyl, alkylcarbonyl, arylcarbonyl, aralkylcarbonyl, alkenylcarbonyl,
alkoxycarbonyl, aminocarbonyl, alkylthiocarbonyl, phosphate, phosphonato, phosphinato,
amino (including alkylamino, dialkylamino, arylamino, diarylamino and alkylarylamino),

acylamino (including alkylcarbonylamino, arylcarbonylamino, carbamoyl and ureido),
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amidino, imino, sulfhydryl, alkylthio, arylthio, thiocarboxylate, sulfates, alkylsulfinyl,
sulfonato, sulfamoyl, sulfonamido, nitro, trifluoromethyl, cyano, azido, heterocyclyl,
alkylaryl, or an aromatic or heteroaromatic moiety. Aryl and heteroaryl groups can also be
fused or bridged with alicyclic or heterocyclic rings, which are not aromatic so as to form a
multicyclic system (e.g., tetralin, methylenedioxyphenyl).

The term “polycyclic group™ as used herein is intended to refer to two or more
saturated or unsaturated (i.e., aromatic) cyclic rings in which two or more carbons are
common to two adjoining rings, e.g., the rings are “fused rings”. Rings that are joined
through non-adjacent atoms are termed “bridged” rings. Each of the rings of the polycyclic
group can he substituted with such substituents as described above, as for example, halogens,
alkyls, cycloalkyls, alkenyls, alkynyls, hydroxyl, amino, nitro, thiol, amines, imines, amides,
phosphonates, phosphines, carbonyls, carboxyls, silyls, ethers, thioethers, sulfonyls,
selenoethers, ketones, aldehydes, esters, CF;, CN, or the like.

As used herein, the term “modulating group™ and “modifying group™ are used
interchangeably to describe a chemical group directly or indirectly attached to a peptidic
structure. For example, a modifying group(s) can be directly attached by covalent coupling
to the peptidic structure or a modifying group(s) can be attached indirectly by a stable non-
covalent association,

The compounds described herein include the compounds themselves, as well as their
salts, their solvates, and their prodrugs, if applicable. A salt, for example, can be formed
between an anion and a positively charged group (e.g., amino) on a substituted benzene
compound. Suitable anions include chloride, bromide, iodide, sulfate, bisulfate, sulfamate,
nitrate, phosphate, citrate, methanesulfonate, trifluoroacetate, glutamate, glucuronate,
glutarate, malate, maleate, succinate, fumarate, tartrate, tosylate, salicylate, lactate,
naphthalenesulfonate, and acetate (e.g., trifluoroacetate). The term “pharmaceutically
acceptable anion™ refers to an anion suitable for forming a pharmaceutically acceptable salt.
Likewise, a salt can also be formed between a cation and a negatively charged group (e.g.,
carboxylate) on a substituted benzene compound. Suitable cations include sodium ion,
potassium ion, magnesium ion, calcium ion, and an ammonium cation such as
tetramethylammonium ion. The substituted benzene compounds also include those salts
containing quaternary nitrogen atoms.

Examples of prodrugs include esters and other pharmaceutically acceptable
derivatives, which, upon administration to a subject, are capable of providing active

substituted benzene compounds.
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Additionally, the compounds of the present invention, for example, the salts of the
compounds, can exist in either hydrated or unhydrated (the anhydrous) form or as solvates
with other solvent molecules. Nonlimiting examples of hydrates include monohydrates,
dihydrates, etc. Nonlimiting examples of solvates include ethanol solvates, acetone solvates,
etc.

“Solvate” means solvent addition forms that contain either stoichiometric or non
stoichiometric amounts of solvent. Some compounds have a tendency to trap a fixed molar
ratio of solvent molecules in the crystalline solid state, thus forming a solvate. If the solvent
is water the solvate formed is a hydrate; and if the solvent is alcohol, the solvate formed is an
alcoholate. Hydrates are formed by the combination of one or more molecules of water with
one molecule of the substance in which the water retains its molecular state as H>O.

In the present specification, the structural formula of the compound represents a
certain isomer for convenience in some cases, but the present invention includes all isomers,
such as geometrical isomers, optical isomers based on an asymmetrical carbon,
stereoisomers, tautomers, and the like, it being understood that not all isomers may have the
same level of activity. In addition, a crystal polymorphism may be present for the
compounds represented by the formula. It is noted that any crystal form, crystal form
mixture, or anhydride or hydrate thereof is included in the scope of the present invention.
Furthermore, so-called metabolite which is produced by degradation of the present compound
in vivo is included in the scope of the present invention.

“Tautomer™ is one of two or more structural isomers that exist in equilibrium and is
readily converted from one isomeric form to another. This conversion results in the formal
migration of a hydrogen atom accompanied by a switch of adjacent conjugated double bonds.
Tautomers exist as a mixture of a tautomeric set in solution. In solutions where
tautomerization is possible, a chemical equilibrium of the tautomers will be reached. The
exact ratio of the tautomers depends on several factors, including temperature, solvent and
pll. The concept of tautomers that are interconvertable by tautomerizations is called
tautomerism.

Of the various types of tautomerism that are possible, two are commonly observed. In
keto-enol tautomerism a simultaneous shift of electrons and a hydrogen atom occurs. Ring-
chain tautomerism arises as a result of the aldehyde group (-CIHO) in a sugar chain molecule
reacting with one of the hydroxy groups (-OH) in the same molecule to give it a cyclic (ring-

shaped) form as exhibited by glucose.
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Common tautomeric pairs are: ketone-enol, amide-nitrile, lactam-lactim, amide-
imidic acid tautomerism in heterocyclic rings (e.g., in nucleobases such as guanine, thymine
and cytosine), imine-enamine and enamine-enamine. An example of ketone-enol

tautomerism are as shown below.

O % ¢ o ) %
Hr—
) LY 4
HO o)

A small molecule is a compound that is less than 2000 daltons in mass. The
molecular mass of the small molecule is preferably less than 1000 daltons, more preferably
less than 600 daltons, e.g., the compound is less than 500 daltons, 400 daltons, 300 daltons,
200 daltons, or 100 daltons.

The transitional term “comprising,” which is synonymous with “including,”
“containing,” or “characterized by,” is inclusive or open-ended and does not exclude
additional, unrecited elements or method steps. By contrast, the transitional phrase
“consisting of” excludes any element, step, or ingredient not specified in the claim. The
transitional phrase “consisting essentially of” limits the scope of a claim to the specified
materials or steps “and those that do not materially affect the basic and novel
characteristic(s)” of the claimed invention.

Compounds such as small molecule inhibitors, polynucleotides, polypeptides, or other
agents are purified and/or isolated. Purified compounds are at least 60% by weight (dry
weight) the compound of interest. Preferably, the preparation is at least 75%, more
preferably at least 90%, and most preferably at least 99%, by weight the compound of
interest. For example, a purified compound is one that is at least 90%, 91%, 92%, 93%, 94%,
95%, 989, 99%, or 100% (w/w) of the desired compound by weight. Purity is measured by
any appropriate standard method, for example, by column chromatography, thin layer
chromatography, or high-performance liquid chromatography (HPLC) analysis. A purified or
isolated polynucleotide (ribonucleic acid (RNA) or deoxyribonucleic acid (DNA)) is free of
the genes or sequences that flank it in its naturally-occurring state. An “isolated” or
“purified” nucleic acid molecule, polynucleotide, polypeptide, or protein, is substantially free
of other cellular material, or culture medium when produced by recombinant techniques, or

chemical precursors or other chemicals when chemically synthesized. Purified also defines a
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degree of sterility that is safe for administration to a human subject, e.g., lacking infectious or

toxic agents.

DETAILED DESCRIPTION

ASPH (a.k.a., AAH) is a member of the u-ketoglutarate-dependent dioxygenase
family enzyme. It has a predicted molecular mass of -86kD and catalyzes the hydroxylation
of specific Asp (Asparate) and Asn (Asparagine) residues in EGF-like domains of certain
receptor proteins such as Notch. Overexpression of ASPH has been observed in a broad
range of malignant neoplasms including hepatocellular carcinoma, cholangiocellular
carcinoma, pancreatic cancer, prostate cancer, breast cancer, glioblastoma, lung and colon
cancer.

However, ASPH has low or negligible expression in normal adult tissues except for
proliferating trophoblastic cells of the placenta. In human HCC cell lines, ASPH promotes
the motility and invasiveness of tumor cells through upregulation and activation of the Notch
signaling cascade. Indeed, ASPH overexpression is reported to be a poor prognostic factor
for patients with HCC and predicts early disease recurrence and reduced survival. Especially
in colon cancer, there is a significant association between poor surgical outcome and ASPH
expression, which is considered an independent risk factor indicating poor prognosis with
this disease. Another tumor with high ASPH expression is pancreatic cancer (PC) which is
the fourth leading cause of cancer mortality in the United States with a five-year survival rate
of 5-6%. PC is an extremely aggressive tumor refractory to most therapies. There is a need
to define the molecular pathogenesis of PC and develop more effective treatment strategies.
Signaling pathways mediated by ASPH participate in the growth and metastasis of PC during
oncogenesis. This surprising discovery on the role of ASPH overexpression in PC
pathogenesis indicates that ASPH is a molecular target for therapy and that inhibition of
ASPH in this type of cancer leads to clinical benefit.

Accordingly, in one aspect, the invention features an asparatyl (asparaginyl) beta-
hydroxylase (ASPH) inhibitory compound for use in a method of reducing proliferation,
migration, invasion, or metastasis of a tumor cell in the treatment of cell proliferative
disorder, comprising contacting said tumor cell with the ASPH inhibitory compound, wherein

the ASPH inhibitory compound is of Formula Ia or Ib:

-20-
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Ar' / NH; 5 H
Ar' \ / X—W!
o] O—X—W! R%3
R® (lajor  HO OH (Ib),
or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
Ar' is substituted or unsubstituted Cg-Cao aryl or 5 to 20-membered heteroaryl;
X is C(0), C(S), or S(O)»;
5 W'isa single bond, O, CRR’', or NR*? when X is CO and W' is a single bond,
CRR”, or NR* when X is SO,; and
each of R** ,R”, R¥, and R® independently is selected from the group consisting of
hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted C»-Cqg
alkenyl, substituted or unsubstituted C,-Cg alkynyl, substituted or unsubstituted Cg-Cyy aryl,
10 substituted or unsubstituted C7-Csg arylalkyl, substituted or unsubstituted 5 to 20-membered
heteroaryl, and substituted or unsubstituted 6-26 membered heteroarylalkyl.
In one embodiment, the compound for said use is of Formula Ia, or a salt, ester,
metabolite, prodrug, or solvate thereof. The compound of Formula [a may have one or more

of the following features when applicable.

15 For example, the compound is of Formula [la:
H 0]
AI'1 / NH2
0] 0—X—WwW'

W2 (i)
or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
each of Ar' and Ar’ independently is unsubstituted Cg-C,4 aryl, unsubstituted 5 to 14-

membered heteroaryl, or Ce-Cyyaryl or 5 to 14-membered heteroaryl each substituted with
20  one or more substituents selected from the group consisting of halo, CN, NO,, NO, N3, OR,,

NR:Rp, C(O)R,, C(O)OR,, C(O)NR Ry, NRL,C(O)R,, -S(O)pR,, -S(O)sNR Ry, or Ry, in

which Rg is C-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C;-Cy cycloalkyl, Ce-C g aryl, 5- or

6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and

Ry, independently is H or Rgs, and Rgs is C-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg

25  cycloalkyl, C6-Cg aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
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and each of Rg; and Rgs, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C,-Cg alkyl, CN, C,-Cg alkyl, C;-Cq
alkoxyl, amino, mono-C-Cg alkylamino, di-C,-Cg alkylamino, C;-Cg cycloalkyl, Cs-Cyp aryl,
4 1o 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

For example, R™ is unsubstituted C;-Cq alkyl or C;-Cg alkyl substituted with one or more
substituents selected from halo, OH, CN, and amino.

For example, X is S(0), and W' is CRR™".

For example, X is S(O); and Wlisa single bond.

For example, X is C(O) and W'is O, or X is C(S) and W' is NR*,

For example, each of Rjo, R, and Rszindependently is H, unsubstituted C,;-Cg alkyl,
or C;-Cg alkyl substituted with one or more substituents selected from halo, OH, CN, and
amino.

For example, each of Ar' and Ar” independently is phenyl, naphthyl, or 5 to 10-
membered heteroaryl, each of which is optionally substituted with one or more substituents
selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, C(O)NR R}, NR,C(O)R,, -S(O)pR,, -S(O)pNR, Ry, or Rgy, in which Rg; is C;-Cq
alkyl, C5-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, Cg-Cjp aryl, 5- or 6-membered
heteroaryl, or 4 to 12-membered heterocycloalkyl, b is 0, 1, or 2, each of R, and Ry,
independently is H or Rgp, and R is C1-Cg alkyl, C,-Cg alkenyl, C-Cg alkynyl, C3-Cs
cycloalkyl, C¢-Cyp aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C;-Cg alkyl, CN, C;-Cg alkyl, C;-Cg
alkoxyl, amino, mono-C-Cg alkylamino, di-C,-Cg alkylamino, Cs-Cg cycloalkyl, Cs-Cjp aryl,
4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

For example, each of Ar' and Ar? independently is phenyl, naphthyl, or 5 to 10-
membered heteroaryl, each of which is optionally substituted with one or more substituents
selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, or Rgy, in which Rg; is C;-Cg alkyl, each of R, and Ry, independently is H or Rs»,
and Ry is C-Cg alkyl; and each of Rs; and Ry, is optionally substituted with one or more
substituents selected from the group consisting of halo, OH, C;-Cg alkoxyl, amino, mono-C;-
Cg alkylamino, and di-C;-Cg alkylamino.

For example, each of Ar' and Ar” independently is selected from phenyl, 1-naphthyl,
2-naphthyl. 2-furanyl, 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolinyl, 3-quinolinyl,
4-quinolinyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-
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[luorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-
trifluoromethylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 3-
carboxymethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 3,4-dichlorophenyl, 3,5-
dichlorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-difluorophenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 2,3-dimethoxyphenyl, 2,4-dimethoxyphenyl, 2,5-
dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2-chloro-6-fluorophenyl, 3-
chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-2-
fluorophenyl, 2-chloro-5-fluorophenyl, 4-chloro-2-fluorophenyl, and 5-chloro-2-
fluorophenyl.

In another embodiment, the compound for said use is of Formula Ib, or a salt, ester,
metabolite, prodrug, or solvate thereof. The compound of Formula Ib may have one or more
of the following features when applicable.

For example, R* is unsubstituted C;-Cg alkyl or C;-Cg alkyl substituted with one or
more substituents selected from halo, OH, CN, and amino.

For example, R* is unsubstituted methyl or ethyl.

For example, X is S(O), and W' is CRR".

For example, X is S(O); and W'isa single bond.

For example, X is C(O) and W'is O, or X is C(S) and w'is NR™

For example, each of RSU, RS', and Rﬂindcpcndcnlly is I, unsubstituted C;-Cg alkyl,
or C-Cg alkyl substituted with one or more substituents selected from halo, OH, CN, and
amino.

For example, Ar' is phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which
is optionally substituted with one or more substituents selected from the group consisting of
halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,, C(O)OR,, C(O)NRRp, NRyC(O)R,, -S(O)pR,
-S(O)pNR R, or Rgy, in which Rg; is C;-Cg alkyl, C5-Cg alkenyl, C>-Cg alkynyl, C3-Cg
cycloalkyl, Cs-Cyg aryl, 5- or 6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl,
bis 0, 1, or 2, each of R, and Ry, independently is H or Rss, and R is C-Cg alkyl, C2-Cq
alkenyl, C,-Cg alkynyl, C;3-Cg cycloalkyl, Ce-Cyp aryl, 4 to 12-membered heterocycloalkyl, or
5- or 6-membered heteroaryl; and each of Rs; and R, is optionally substituted with one or
more substituents selected from the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C;-
Cg alkyl, CN, C,-Cg alkyl, C,-Cg alkoxyl, amino, mono-C,-Cg alkylamino, di-C;-Cg
alkylamino, C;-Cg cycloalkyl, Cg-Cyg aryl, 4 to 12-membered heterocycloalkyl, and 5- or 6-

membered heteroaryl.
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For example, Ar' is phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which
is optionally substituted with one or more substituents selected from the group consisting of
halo, CN, NO;, NO, N3, OR,, NR Ry, C(O)R,, C(O)OR,, or Rgy, in which Rg; is C;-Cg alkyl,
each of R, and Ry, independently is H or Rgs, and Rg; is C;-Cg alkyl; and each of Rg; and R,
is optionally substituted with one or more substituents selected from the group consisting of
halo, OH, C;-Cg alkoxyl, amino, mono-C;-Cg alkylamino, and di-C;-Cg alkylamino.

For example, Ar' is selected from phenyl, 1-naphthyl, 2-naphthyl, 2-furanyl, 2-
thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 2-
chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-
fluorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-
cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 3-carboxymethylphenyl, 2-methoxyphenyl, 3-
methoxyphenyl, 4-methoxyphenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 2.5-
dichlorophenyl, 3.4-dichlorophenyl, 3,5-dichlorophenyl, 2,3-difluorophenyl, 2.4-
difluorophenyl, 2,5-difluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 2,3-
dimethoxyphenyl, 2,4-dimethoxyphenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-
dimethoxyphenyl, 2-chloro-6-fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-4-
fluorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-2-fluorophenyl, 2-chloro-5-fluorophenyl, 4-
chloro-2-fluorophenyl, and 5-chloro-2-fluorophenyl.

In one embodiment, said tumor cell expresses ASPH.

In certain embodiments, said cell proliferative disorder comprises Pancreatic Cancer,
Hepatocellular Cancer, Cholangiocarcinoma, Lung cancer, Colon Cancer, Breast Cancer,
Prostatic Cancer, and Glioblastoma.

In one embodiment, said compound is administered intravenously, orally, or
subcutaneously.

In one embodiment, said compound is administered at a dose of (.01 to 50
milligrams/kilogram of body weight.

ASPH is a highly conserved cell-surface protein in hepatocellular carcinoma (HCC).
Both the liver and the pancreas are derived from an early progenitor cell type and ASPH is
expressed in embryo but not in adult tissues. ASPH re-expression was observed in human PC
tissue microarrays by immunohistochemical staining (IHS) as shown in Figs 1A-E. High
level cell surface localization of ASPH was present in 101 of 104 (97%) pancreatic ductal
adenocarcinoma with negligible expression in normal pancreas, and other adult human

tissues. ASPH enhances cell migration, invasion, and metastasis in HCC and also PC.

-4 -
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Activation of Notch signaling by ASPH is a final effector mechanism responsible for
generation of this highly aggressive and malignant phenotype.

Biologic properties of ASPH as a cellular target.

The regulation, expression, and function of ASPH has been observed in many tumors
(U.S. Patent Nos. 6,835,370; 7,094,556; 6,812,206 6,815,415; 6,797,696; 6,783,758; and
U.S. Published Patent Application No. 2005-0123545; hereby incorporated by reference) and
ASPH has been found to be overexpressed in pancreatic ductal adenocarcinoma (PC)
indicating that it is a therapeutic target for treatment of PC. ASPH catalyzes post-
translational hydroxylation of B-carbons of specific aspartate and asparaginyl residues in
epidermal growth factor (EGF)-like domains residing in proteins such as Notch and Jagged
(JAG) which are involved in cell growth, differentiation, cellular migration, adhesion, and
motility. The catalytic activity resides in the C-terminus and is conferred by the *"*His
residue; mutation to an alanine abolishes ASPH enzymatic and transforming activity. ASPH
is overexpressed in tumors derived from the endoderm such as liver, pancreas, colon and
lung, and translocates from the endoplasmic reticulum (ER) to the plasma membrane where it
becomes accessible to the extracellular environment. It has negligible to very low expression
in normal human tissue with the notable exception of the placenta which is an invasive tissue,
and its expression there is robust.

Compounds are administered directly into a tumor site or systemically to inhibit

ASPH hydroxylase activity.

Amino acid sequence of human ASPH

MAQREKNAKSS GNSSSSGSGS GSTSAGSSSP GARRETKEHGG HKNGREGGLS GTSFETWEFMV 61

IALLGVWTSV
PEEAEPHTEP
QEDDEFLMAT
PVVEDERLHH
FPVEEQQEVP
VNAFKELVREK
LSLERRSDRQ
LEVTPNDGFA
KEAYEKWYELG
GLAVMDEAKG
RRGQIKYSIM
DSFEHEVWQD

AVVWFDLVDY
EEQVPVEAEP
DVDDRFETLE
DTDDVTYQVY
PETNRKTDDP
YPQSPRARYG
QFLGHMRGSL
KVHYGFILEKA
HERGHFASVW
LFLPEDENLR
HPGTHVWPHT

EEVLGKLGIY
QNIEDEAKEQ
PEVSHEETEH
EEQAVYEPLE
EQKAKVEKKK
KAQCEDDLAE
LTLQORLVQLF
ONKIAESIPY
QRSLYNVNGL
EKGDWSQFTL
GPTNCRLRMH

DADGDGDFDV
IQSLLHEMVH
SYHVEETVSQ
NEGIEITEVT
PELLNEKFDKT
KRRSNEVLRG
PNDTSLENDL
LEEGIESGDP
KAQPWWTPKE
WQQGRENENA
LGLVIPKEGC

ASSFRLIFIV

DVWHPELTPQ

DDAKVLLGLK
AEHVEGEDLQ
DCNQDMEEMM
APPEDNPVED
IKAELDAAEK
AIETYQEVAS
GVGYLLIGDN
GTDDGRFYFH
TGYTELVKSL
CKGAPKTCTL
KIRCANETRT

ERSTSEPAVP
QEDGPTGEPQ
SEQENPDSSE
SQVIVEEVSI
LRERGKIEEA
LPDVPADLLK
DNAKKVYEEV
LGDAMQRVGN
ERNWKLIRDE
LEKFPETTGC
WEEGKVLIFD

121
181
241
301
361
421
481
541
601
661
721

QRRSLPATI (SEQ ID NO:3; GENBANK Accession No,

S83325; His motif is underlined; conserved sequences within the catalytic domain are designated by bold type)
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cggaccgtge
gctcecggeag
agcatggagyg
ggtttatggt
ttgttgacta
attttgatgt
cagcagtcce
aggcagaacc
aaatggtaca
gagaaccaca
agaccctgga
cagtttcaca
attccagtga
accaagtcta
cagaagtaac
aagtaagcat
cagatgatcc
ttgataagac
ttgaggaage
caagatatgg
tgctacgtgg
acctgctgaa
gaggtteccct
aaaatgacct
atgaagaggt
tecctgaagge
ccggagatece
ggattgggaa
catctgtetg
ccccaaaaga
tccgagatga
aaaacctgag
atgaaaatgce
caacaggatg
ggccgcacac
aggaaggctg
tcatctttga
tattcategt

caatttagca

aatggcccag
cggtagcacg
acacaagaat
gattgcattg
tgaggaagtt
ggatgatgcc
gccagaagag
ccagaatatce
cgcagaacat
acaagaggat
acctgaagta
agactgtaat
accagtagta
tgaggaacaa
tgctccocect
ttttectgtg
agaacaaaaa
tattaaagct
agtgaatgca
gaaggcgcag
agccatcgag
gctgagtttg
gcttaccctg
tggegtggga
gctgagtgtg
acagaacaaa
tggcactgat
caaagaggca
gcaacgctca
aacgggctac
aggccttgea
ggaaaaaggg
ctgcaaagga
cagaagagga
agggcccaca
caagattcga
tgactececttt
ggatgtgtgg
tgaattcatg

cDNA sequence of human ASPH

cgtaagaatg
agtgcgggcea
gggaggaaag
ctgggcgtcet
ctaggaaaac
aaagttttat
gctgagccac
gaagatgaag
gttgagggag
gatgagttte
tctcatgaag
caggatatgg
gaagatgaaa
gecagtatatg
gaggataatc
gaagaacagc
gcaaaagtta
gaacttgatg
tttaaagaac
tgtgaggatg
acctaccaag
aagcgtcgcet
cagagattag
tacctcttga
acacctaatg
attgctgaga
gatgggagat
tataagtggt
ctctacaatg
acagagttag
gtgatggata
gactggagcc
gctcctaaaa
cagatcaaat
aactgcaggce
tgtgccaacg
gagcacgagg
catccggaac

caagcttggg

ccaagagcag
gcagcagccc
gcggactctce
ggacatctgt
taggaatcta
taggacttaa
acactgagcc
caaaagaaca
aagacttgca
ttatggcgac
aaaccgagca
aagagatgat
gattgcacca
aacctctaga
ctgtagaaga
aggaagtacc
agaaaaagaa
ctgcagaaaa
tagtacgcaa
atttggectga
aggtggccag
cagacaggca
ttcaactatt
taggagataa
atggctttge
gcatcccata
tttatttcea
atgagcttgg
tgaatggact
taaagtcttt
aagccaaagg
agttcacgct
cctgtacctt
attccatcat
tccgaatgea
agaccaggac
tatggcagga
tgacaccaca

aaactctgga

cggcaacagc
cggggcccgg
gggaacttca
agctgtecgtt
tgatgctgat
agagagatct
cgaggagcag
aattcagtcc
acaagaagat
tgatgtagat
tagttaccac
gtctgagcag
tgatacagat
aaatgaaggg
ttcacaggta
accagaaaca
gcctaaactt
actccgtaaa
ataccctcag
gaagaggaga
cctacctgat
acaatttcta
tcccaatgat
tgacaatgca
taaagtccat
tttaaaggaa
cctgggggat
gcacaagaga
gaaagcacag
agaaagaaac
tctettectg
gtggcagcaa
actagaaaag

gcaccccggg
cctgggecttg

ctgggaggaa
tgccteatet
gcagagacgc
gaga

PCT/US2013/061050

agcagcagcg
agagagacaa
ttcttecacgt
tggtttgate
ggtgatggag
acttcagagce
gttectgtgg
cttecteccatg
ggacccacag
gatagatttg
gtggaagaga
gaaaatccag
gatgtaacat
atagaaatca
attgtagaag

aatagaaaaa

61

121
181
241
301
361
421
481
541
601
661
721
781
841
901
961

ttaaataaatl021

aggggaaaaall81l

agtccacgaglldl

agtaatgaggl201

gtcectgecaglbl

ggtcatatgal32l

acttccttaal3s8l

aagaaagtttl44l

tatggecttcal50l

ggaatagaatl561

gccatgcagalb2l

ggacactttgl68l

ccttggtggal 741

tggaagttaals0l

cctgaggatgl86l

ggaagaagaal92l

ttccececgagal98l

actcacgtgt2041

gtgattceccazlll

ggcaaggtgc2l6l

ttceggetga222l

agccttccag228l
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(SEQ ID NO:4 ; GENBANK Accession No. S83325; codon encoding initiating methionine is
underlined).

Methods of inhibiting tumor growth also include administering a compound which
inhibits HAAH hydroxylation of a NOTCH polypeptide. For example, the compound
inhibits hydroxylation of an EGF-like cysteine-rich repeat sequence in a NOTCH
polypeptide, e.g., one containing the consensus sequence
CDXXXCXXKXGNGXCDXXCNNAACXXDGXDC (SEQ ID NO:2). Polypeptides
containing an EGF-like cysteine-rich repeat sequence are administered to block
hydroxylation of endogenous NOTCH.

ASPH is expressed in many organs during embryogenesis presumably to promote cell
motility and migration for cell patterning and organ development; its expression is “shut off™
in the adult only to re-emerge during oncogenesis where its function may be required for
generation of malignant phenotypes. It appears not to be overexpressed during cell
proliferation; however, there is low-level expression in dysplastic ductal cells of pancreatic
intragpithelial lesions (PanINs) as well as dysplastic hepatocytes in hepatitis B (HBV) and C
(HCV) infected liver. Transcriptional regulation of ASPH is provided by tripartite signaling
pathways IN/IGF1/IRSI/MAPK/ERK, IN/IGFI/IRSI/PI3K/AKT, and WNT/B-Catenin.
Post-transcriptional regulation of ASPH is mediated by phosphorylation of GSK-3-related
motifs located in the N-terminal region of the molecule. One mechanism by which ASPH
exerts its effector function is by activating downstream Notch signaling to promote cell
migration and invasion.

ASPH expression in human tumors

Expression of ASPH in Human Tumors Compared to Normal Tissue
by IHS and gRT-PCR

Tumor type Number Number Positive (%)
Pancreatic Cancer 101 98 (97%)
Hepatocellular Cancer 95 87 (92%)
Cholangiocarcinoma 20 20 (100%)
Lung 16 16 (100%)
Colon Cancer 10 6 ( 60%)
Breast Cancer 17 17 (100%)
Prostatic Cancer 32 30 ( 94%)
Glioblastoma 5 5 (100%)

27
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The table above details the overexpression of ASPH at the protein and RNA level as
determined by THS and gRT-PCR respectively in various human tumors indicating that it is a
therapeutic target for a variety of human solid malignancies with a poor prognosis. Figs. 1

and 2 show examples of ASPH protein expression by THS.

Oncogenic role of ASPH fB-hydroxylase activity

The C-terminus of ASPH contains amino acid (AA) sequence of the catalytic site
(MﬁmHl’Gl-"l-I(’?S) and its sequence is identical in human, rat, mouse, and cattle. The HAA
is specifically involved in Fe?* coordination and critical for its enzymatic activity, also highly

SR mutation reduces B-hydroxylase activity to <1%

conserved in the chicken and fly. A H
of wild-type protein while H*°D reduces it to 20%. In this context the H*”°R mutant protein
loses the ability to promote cell proliferation, motility, migration, invasion, colony formation
in soft agar, as well as metastasis and tumor formation in nude mice compared to the “wild-
type” sequence and it also can function as a dominant negative mutant to inhibit the function
of the endogenous “Wild-Type” protein. These findings indicate that inhibition of j3-
hydroxylase activity promotes anti-tumor effects. The crystal structure of the catalytic site
region has been elucidated and is available in the public database (RCSB protein database;
code 3RCQ). Small molecule inhibitors for use as anti-tumor agents were identified by their

ability to fit into the catalytic site region of ASPH and inhibit ASPH enzymatic activity.

Generation of a small molecule inhibitor (SMI) of ASPH enzymatic activity.

Compounds of the present invention can be prepared in a variety of ways using
commercially available starting materials, compounds known in the literature, or from readily
prepared intermediates, by employing standard synthetic methods and procedures either
known to those skilled in the art, or which will be apparent to the skilled artisan in light of the
teachings herein. Standard synthetic methods and procedures for the preparation of organic
molecules and functional group transformations and manipulations can be obtained from the
relevant scientific literature or from standard textbooks in the field. Although not limited to
any one or several sources, classic texts such as Smith, M. B., March, I., March’s Advanced
Organic Chemistry: Reactions, Mechanisms, and Structure, 5™ edition, John Wiley & Sons:
New York, 2001; Greene, T.W., Wuts, P.G. M., Protective Groups in Organic Synthesis, 3
edition, John Wiley & Sons: New York, 1999; R. Larock, Comprehensive Organic

Transformations, VCH Publishers (1989); L. Fieser and M. Fieser, Fieser and Fieser's

04
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Reagents for Organic Synthesis, John Wiley and Sons (1994); and .. Paquette, ed.,
Encyclopedia of Reagents for Organic Synthesis, John Wiley and Sons (1995), incorporated
by reference herein, are useful and recognized reference textbooks of organic synthesis
known to those in the art. The following descriptions of synthetic methods are designed to
5 illustrate, but not to limit, general procedures for the preparation of compounds of the present
invention.
In the reaction schemes described herein, multiple stereoisomers may be produced.
When no particular stereoisomer is indicated, it is understood to mean all possible
stereoisomers that could be produced from the reaction. A person of ordinary skill in the art
10 will recognize that the reactions can be optimized to give one isomer preferentially, or new
schemes may be devised to produce a single isomer. If mixtures are produced, techniques
such as preparative thin layer chromatography, preparative HPLC, preparative chiral HPLC,

or preparative SFC may be used to separate the isomers.

Scheme 1
H a A ON NH, b A O~ NH,
A —= / = /
Ar'” 0 (I:I)
& oH o o-S-R
o)

Ar‘ﬁNHz c Ar‘ﬁNHg
o]
0] OH 9] (@]

1]
-S
11

A O i I Ar' O NH,
L —— " e
0 OH —/

0] 0-8
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Scheme | above shows the synthetic strategies for compounds of Formula Ia.
Reactions a-f are as follows: (a) KCN, glyoxal, Na,COs, H,O; (b) CISO;R, TEA, THF; (¢)
CISO,CH,Ph, TEA, THF; (d) CISO,CH,Ar, TEA, THF; (¢) CICOAr, TEA, THF; (f) RNCS,
NaQCOL 1[30.

a. Synthesis and characterization of novel SMI for ASPH. Based on the crystal

structure of the ASPIH catalytic site, computer generated drug design was performed that has
led to the synthesis of a series of parent compounds and derivatives to fit into the pocket of
the catalytic site and inhibit the B-hydroxylase activity. Parent compounds (“MO” series
shown below) were synthesized and examined for inhibition of B-hydroxylase activity using a
high throughput screening assay. Synthesis of ASPH inhibitors was accomplished in two
steps. The first step was a three component reaction including an aromatic aldehyde, glyoxal
bisulfate addition product, and potassium cyanide to yield an arylhydroxytetronimide

> >

=
\ o NHz Heterocycle o NHZ @ N
2 pg 2%
oH IS " L2 —L
R
MO-1-100 series MO-1-100 series MO-1-300 series
o j=]
x 3 Q:‘,S'-‘._C:Hs x °¢$*..cHzc Ha % N =
O __NH o N oL N1 NHo
N\ 7 X 7 4 o
—-&
HO oH HO' H ° '-_@
(=]
MO-1-400 series MO-1-500 series MO=-1-1000 series
X, (=}
X = ) [ X = ﬁ__-
A o Rk =} NHZ b o "
= | N/,
4 o
& %3 [ =l . o
o —
MO-1-1100 series MO=-1-1200 series MO-I-1300 series
x >
= = (=]
\ o Ntz 3\ o N X‘ \ 5_.—-
Y, V. o o NH
7 n_/ N/,
o-s— o =
(=] g HH H
MO-1-1400 series MO-I1-1500 searies MO-1-1600 series
HN e He R = Z
O! N N\ H-—Huterccycle
HO H
2% o “ HN__%O
MO-1-10000

MO-1-1700 series
MO-1-5000

In the second step arylhydroxytetronimide was sulfonylated with
phenylmethansulfonyl chloride in dry tetrahydrofuran to yield compounds of formula 1
(shown below). Compounds were characterized by 1H and 13C nuclear magnetic resonance,
high resolution mass spectroscopy, high performance liquid chromatography, infra-red
spectroscopy, melting point, elemental analysis and binding to ASPH by isothermal titration

calorimetry.
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Candidate parent compounds were selected as inhibitors for B-hydroxylase activity
based on crystal structure of the catalytic site in the C-terminal region of ASPH and computer
assisted drug design. MO-1-400, 500, 1000, and 1100 were then confirmed to demonstrate
ASPH binding and ASPH enzymatic inhibitory activity.

Oﬁooﬁ % QQ £y 0

1} (I?
: 0-5 $
o o} 0
1l 1] II
0-S 0-S 0-S
I|- 1] 1]
o) o)

Several compounds of the general structure 1 were synthesized and evaluated for ASPH
inhibition. Structure of the lead compounds (2, 3, 4, 5 and 6 shown above) are used as a
highly specific ASPH B-hydroxylase inhibitors of PC and other ASPH expressing tumors
both in vitro and in vivo. Optical resolution of the lead compound into the (R) 2 and (S) 3
enantiomers is performed to evaluate the impact of the stereocenter on potency. Fluorinated
derivatives 4-6 are be prepared to enable MRI visualization of drug penetration and
persistence.

Existing structure activity relationship (SAR) exploration. The MO-1-1000, MO-1-

1100, 400 and 500 compounds were identified as hits. This led to identification of a mixture
of enantiomers as the lead compounds 2 and 3 and the additional recognition that the MO-1-
500 compound demonstrated biologic activity through its action on ASPH enzymatic activity.

Characterization of a high throughput enzymatic assay for ASPH activity. EGF and

EGF-like domains are well known in the art and generally include six cysteine residues which
have been shown (in EGF) to be involved in disulfide bonds. The main structure is a two-
stranded beta-sheet followed by a loop to a C-terminal short two-stranded sheet. Subdomains
between the conserved cysteines vary in length. Examples include those described in Davis,
CG, 1990, New Biol.2(5):410-9; Blomquist et al., 1984, Proc Natl Acad Sci U S A.
81(23):7363-7; Hommel et al., 1002, ] Mol Biol. 227(1):271-82; Doolittle et al., 1984,
Nature. 307(5951):558-60; Appella et al., 1988, FEBS Lett. 231(1):1-4; Sorkin A., 2001,
Biochem Soc Trans. Aug;29(Pt 4):480-4; each of which is hereby incorporated by reference).
Figs. 3A-C represents the strategy for development and characterization of the performance

of an assay to measure ASPH enzymatic activity. Fig. 3A describes the biochemical reaction
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catalyzed by ASPH. Fig. 3B depicts the read-out of the assay. Protein lysates were extracted
from FOCUS cells (high level of ASPH cell surface expression) treated with 1-10 uM of
each parent compound for 24 hours. The lysates were added into 96 well-plates coated with
ASPH monoclonal antibodies (mAbs) to add an antigen specific (ASPH) capture step to the
assay design. After incubation and washing, only ASPH is captured on each well. The
reaction is carried out with 60 uM of an EGF domain containing 39AA peptide, 100 uM
FeCl, and 40 uM " labeled o-ketoglutarate were added into each well. The “CO, was
captured on a glass fiber membrane soaked in Ca(OH),. Radioactivity captured was
quantified by a phosphor-imager as shown in Fig.3C. Fig. 3D shows that MO-1-1100 at a
concentration of | uM substantially inhibits B-hydroxylase activity. The compound was
further characterized for clinical use as an anti-tumor agent for PC and HCC and other
ASPH-expressing tumors.

PC erowth inhibition in a preclinical murine model

After demonstrating that MO-1-1100 inhibited f-hydroxylase activity using the ASPH
specific mAb caplure enzymatic assay, its activily as an anti-tumor agent in a nude mouse
model of subcutaneous (s.c.) tumor growth was evaluated. The HPAFII AsPC-1 human PC
cell line which expresses a high level of ASPH was implanted (5%10° cells s.c.) into the back
of nude mice. Tumors were allowed to grow to approximately 100 mm’ after one week, and
MO-1-1100 was then administered intraperitoneal (i.p.) at a concentration of 50 mg/kg. The
treatment regimen as shown in Fig.4A-B included i.p. injections on a daily basis for five days
followed by every other day until the experiment was terminated due to the large size of
tumors observed in the control group that received a DMSO vehicle injection. Fig. 4A-B
demonstrates the growth rate and substantial inhibition of HPAFII tumor formation over the
course of the study. There were 15 nude mice in each group (control vs. treatment).
Therefore, this study demonstrates that the compound (MO-1-1100) was active in vitro
inhibiting ASPH B-hydroxylase activity, and performed well in vive as an anti-tumor agent.

In vitro effects of ASPH inhibitors for cell proliferation and metabolism

Studies with MO-1-1100

A MTT assay was performed to evaluate the effect of MO-1-1100 on cell
proliferation and viability. MTT is reduced to purple formazan in living cells. FOCUS cells
were used as a high ASPH expressing human HCC cell line. The results shows that
treatments with MO-1-1100 for 24 hours dose-dependently decreased the OD (optical
density) value in FOCUS cells (Figs 5A-B). However, in NIH-3T3 cells, which is a mouse
embryo fibroblast cell line not expressing ASPI, MO-1-1100 had no effect on the OD value
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of MTT indicating that MO-1-1100 is highly specific for the B-hydroxylase activity of ASPH
and did not affect cells that lacked ASPH expression. The MTT assay measures cellular
metabolic activity via NAD(P)H-dependent cellular oxidoreductase enzymes. However, as
shown in Fig. 5C, MO-1-1100 also decreased cell viability in human HCC cell lines at 5uM
(FOCUS, Hep3B, HepG2 and Huh7) which express ASPH (inhibition rate 37.9%, 60%,
59%and 50%, respectively) but not NIH 3T3 cells with no expression of ASPH. In order to
evaluate the effect of long-term exposure of MO-1-1100, the colony formation assay (an
assay of malignant potential and phenotype) in which cells were treated with inhibitor for 3
weeks was performed. Treatment with MO-1-1100 resulted in reduced colony formation at 5
uM concentration (inhibition rate 36.8%) (Figs. 6A-B).

Studies on MO-1-500

We performed similar studies using the MO-1-500 compound. Similar to the findings
in MO-1-1100, we observed that MO-1-500 at 5 uM also inhibited ASPH enzymatic activity
as measured by the “C02-ketoglutaratc-depcndcm capture assay. The structure of MO-1-
500 is quite different than MO-1-1100 as shown in Figs. 7A-B. Additional experiments
measured the in vitro effects of MO-1-500 on cell proliferation and metabolism as shown in
Figs. 8A-D. In contrast to MO-1-1100 effects, MO-1-500 has striking affects on cell
proliferation and metabolic activity at micromolar concentrations in both FOCUS cells
(which contain high levels of ASPH cell surface expression) and NIH-3T3 cells which do
not. These findings indicate that MO-1-500 has hydroxylase inhibitory activity but also
probably inhibits other hydroxylases or proteins that may be important for cell viability and
growth as well since NIH 37T3 cells lacking ASPH were susceptible to its inhibitory effects.
More striking was the colony formation assay that showed that 1.25 uM concentrations of
MO-1-500 had substantial inhibitory effects on colony formation of FOCUS HCC cells
indicating high potency in this assay of cellular transformation. In summary both MO-1-
1100 and MO-1-500 inhibit ASPH B-hydroxylase activity, cell viability and metabolism, as
well as colony formation in soft agar but MO-1-1100 is more highly specific for the -

hydroxylase of ASPH as shown in Figs. SA-C.
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In vitro effects of ASPH inhibitor for Anchorage-independent cell growth.

Studies on MO-1-1100

The effect of MO-1-1100 on anchorage independent growth in soft agar was
evaluated. The ability of forming colonosphere in soft agar is considered to be a rigid test for
tumorigenic potential. ASPH expression results in cells acquiring the ability to form
colonospheres in soft agar. These results indicated that ASPH plays a key role in establishing
tumor, growth, invasion and metastasis in vivo. In order to evaluate the effect of ASPH
inhibitor for anchorage independent colony formation, FOCUS cells were incubated in soft
agar with or without this ASPH enzymatic inhibitor. After 3 weeks incubation, MO-1-1100
reduced colonosphere formation of FOCUS cells (Fig. 9A). As shown in Fig. 9B,C treatment
with MO-1-1100 produced a dose-dependent and highly significant reduction both in number
and size of the colonies after 3 weeks of culture. This assay is a standard method to monitor
malignant growth that reflects the ability to form tumors that grow aggressively in vivo.
These results confirm that MO-1-1100 impairs the generation of a malignant phenotype in
vitro.

Studies with MO-1-500

The effect of MO-1-500 on anchorage independent cell growth was evaluated as
shown in Figs. 10A-B. It was striking that 1 uM exposure of HCC cells grown in soft agar
dramatically reduced the number of colonies formed, and the colony size in a dose-dependent
manner. Thus, MO-1-500 had very similar but more potent effects on anchorage-independent
cell growth as did MO-1-1100 for this assay of cellular transformation that correlates well
with tumor formation in vivo.

In vitro effects of ASPH inhibitors for cell motility and invasiveness in human HCC cell.
Studies with MO-1-1100

The B-hydroxylase activity is required for ASPH to mediate its effects on cell
motility. Directional motility was measured using Boyden chamber-type culture inserts
equipped with porous membranes. FOCUS cells were pretreated with 5 uM of MO-1-1100
and MO-1-500 B-hydroxylase inhibitor for 24 hours, and then placed into the upper chamber.
Migration was allowed to proceed for 30 min. ATPLite was used to quantify viable cell
density. The cells in the upper well and upper surface of membrane reflects the number of
non-migrating cells, luminescence measured at the bottom surface of the membrane reflects
the number of migrating and non-adherent cells and luminescence measured in the bottom

well was reflect migrating and non-adherent cells. As shown in Fig. 11A-C total migrated
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cells were reduced following MO-1-1100 treatment but the population of non-adherent cells
was unchanged; the migrating and adherent cells were significantly reduced. Cell
invasiveness was assessed by invasion assay using matrigel coated membrane, in which cells
were allowed to proceed for 6 hours; those found adhered on the bottom surface of membrane
were regarded as invading cells. MO-1-1100 treatment FOCUS cells significantly reduced
invasiveness compared to cells incubated with DMSO as a control (Fig. 11D). Results
demonstrated that MO-1-1100 inhibited cell motility, migration and invasiveness of human
HCC cells.

Studies with MO-1-500

In vivo effects of ASPH inhibitors on cell motility and invasiveness were evaluated
using the human HCC FOCUS cell line. As shown in Figs. 12A-B, MO-1-500 had a
pronounced effect on cell motility and invasion as well. Note that MO-1-500 was slightly
more potent inhibiting cell motility and invasion than MO-1-1100, but both were highly
active in these two assays that characterize the malignant phenotype. Thus, these small
molecule inhibitors of ASPH-B-hydroxylase have a profound effect on the function of the
metastatic phenotype by reducing the ability of tumor cells to migrate and invade, and thus
substantially alter their biologic function and metastatic potential.

In vivo effects of an ASPH inhibitor, MO-1-1100, on subcutaneous xenograft development

and growth of human hepatocellular carcinoma.

The human HCC cell line FOCUS is known to be a highly aggressive tumor forming
cell line in vivo. To investigate in vivo anti-tumor efficacy of the ASPH inhibitor, MO-1-
1100 at 20 mg/kg per day was administered on 5 consecutive days for 2 weeks and every
other day thereafter. As shown in Figs. 13A-B, the administration of MO-1-1100
significantly reduced HCC subcutaneous xenograft growth. The mean tumor volumes were
substantially decreased by treatment with MO-1-1100 on day 12 following treatment, and
tumor volumes in treated mice were reduced an average of 31.7% compared to those
observed in control mice (Fig. 13B). None of the MO-1-1100 treated mice showed signs of
wasting or other adverse effects relative to control mice. Thus, MO-1-1100 was tolerated
well at this dose level where striking antitumor efficacy was observed. Thus, a specific p-
hydroxylase inhibitor such as MO-1-1100 substantially reduced tumor growth of HCC as
shown in Figs. 13A-B but also inhibited the development and growth of pancreatic cancer as
well (Fig. 4A-B) since the tumor also has high level expression of ASPH. Such findings
indicate that any ASPIH expressing human tumor are responsive to these specific p-

hydroxylase inhibitors. These ASPH inhibitor compounds represent a class of anti-tumor
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agents that has substantial anti-tumor activity against a large number of solid human tumors
known to have a dismal prognosis.

ASPH is overexpressed on the cell surface of human tumor cells within solid tumors
and has low or negligible expression in normal human tissues. ASPH expression is present in
most, if not all, tumor cells. ASPH is also exposed to the extracellular environment which
makes it an excellent therapeutic target since it has easy access to small molecule inhibitors
of the catalytic activity through the blood. The data described herein support the following
conclusions: ASPH overexpression causes increased motility, migration, invasion and
metastasis of HCC cells as well as other human tumor cell lines; many human solid tumors
with a dismal prognosis overexpress ASPH on the cell surface including but not limited to
pancreatic, hepatocellular, cholangio-, colon, breast, prostate, lung, and glioblastoma cancers;
the catalytic site and enzymatic activity are critical for ASPH mediated malignant
transformation, and the subsequent generation of an invasive and metastatic tumor
phenotype; ASPH exerts its biologic effects on increased migration, invasion, and metastasis
of tumor cells by activation of Notch signaling cascade; small molecule inhibitors of the p-
hydroxylase activity have been discovered based on the crystal structure of the C-terminal
catalytic site of ASPH; tumor cells exposed to these inhibitors such as MO-1-1100 and MO-
1-500 have reduced proliferation, migration, invasion, and colony formation in soft agar
which impairs the ability of these cells to grow and metastasize; these small molecule
inhibitors of ASPH enzymatic activity have striking and unexpected anti-tumor effects in vivo
in animal models of human pancreatic and liver cancer growth and development. Thus, these
studies demonstrate that compounds which specifically inhibit the B-hydroxylase activily are
useful to reduce the growth and/or inhibit metatstases of ASPH expressing human solid
tumors, in particular those known to have a dismal clinical prognosis, e.g., Pancreatic Cancer,
Hepatocellular Cancer, Cholangiocarcinoma, Lung, Colon Cancer, Breast Cancer, Prostatic
Cancer, and Glioblastoma.

In another aspect, this invention features a compound of Formula Ia:

0
Ar’ /
o) 0O—X—W'

R% (la),

or a salt, ester, metabolite, prodrug, or solvate thereof, wherein

NH,

Ar' is substituted or unsubstituted Cg-Cao aryl or 5 to 20-membered heteroaryl;
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X is C(O), C(8S), or S(O)z;

W'isa single bond, O, CR™ R, or NR*? when X is CO and W' is a single bond,
CRR”', or NR” when X is SO; and

each of R ,R”, R, and R independently is selected from the group consisting of
hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted C»-Cg
alkenyl, substituted or unsubstituted C,-Cg alkynyl, substituted or unsubstituted Cg-Cop aryl,
substituted or unsubstituted C7-Cag arylalkyl, substituted or unsubstituted 5 to 20-membered
heteroaryl, and substituted or unsubstituted 6-26 membered heteroarylalkyl, provided that
when Ar' is 4-chlorophenyl, X is C(0O), and W!isa single bond, then R is not unsubstituted
methyl or unsubstituted phenyl.

The compound of Formula Ia may have one or more of the following features when

applicable.
For example, the compound is of Formula [Ia:
i 0
Ap / NH»
0 0—X—W'

A? (Ila),

or a salt, ester, metabolite, prodrug, or solvate thereof, wherein

each of Ar' and Ar® independently is unsubstituted Cg-Cy4 aryl, unsubstituted 5 to 14-
membered heteroaryl, or Cg-Cyy aryl or 5 to 14-membered heteroaryl each substituted with
one or more substituents selected from the group consisting of halo, CN, NO,, NO, N3, OR,,
NRRy, C(O)R,, C(O)OR,, C(O)NR Ry, NRL,C(O)R,, -S(O)pR,, -S(O),NR Ry, or Rg), in
which Rg) is C-Cg alkyl, C,-Cg alkenyl, C»-Cg alkynyl, C3-Cs cycloalkyl, Cg-C o aryl, 5- or
6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and
Ry, independently is H or Rsp, and Rg» is C-Cg alkyl, C»-Cg alkenyl, C»-Cg alkynyl, Cs-Cg
cycloalkyl, Ce-Cyp aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)0-C,-Cg alkyl, CN, C;-Cg alkyl, C;-Cq
alkoxyl, amino, mono-C,-Cg alkylamino, di-C;-Cg alkylamino, C3;-Cg cycloalkyl, Cg-Cq aryl,
4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.
For example, R is unsubstituted C-Cg alkyl or C;-Cg alkyl substituted with one or more

substituents selected from halo, OH, CN, and amino.
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For example, X is S(O), and w!is CRR’.

For example, X is S(0), and W'isa single bond.

For example, X is C(O) and W' is O, or X is C(S) and W' is NR™.

For example, each of R, R, and Rﬁzindependemly is H, unsubstituted C;-Cg alkyl,
or C;-Cg alkyl substituted with one or more substituents selected from halo, OH, CN, and
amino.

For example, each of Ar' and Ar? independently is phenyl, naphthyl, or 5 to 10-
membered heteroaryl, each of which is optionally substituted with one or more substituents
selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, C(O)NR Ry, NR,C(O)R,, -S(O)pRq, -S(O)pNRRy, or Ry, in which Rg; is C;-Cq
alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg cycloalkyl, Co-Cyg aryl, 5- or 6-membered
heteroaryl, or 4 to 12-membered heterocycloalkyl, b is 0, 1, or 2, each of R, and Ry,
independently is I or Rg,, and R is C-Cg alkyl, C»-Cg alkenyl, C»-Cg alkynyl, C;-Cg
cycloalkyl, C¢-Cyp aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rgs, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C,-Cg alkyl, CN, C;-C¢ alkyl, C;-Cq
alkoxyl, amino, mono-C;-Cg alkylamino, di-C;-Cg alkylamino, Cs;-Cg cycloalkyl, Cg-C g aryl,
4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

For example, each of Ar' and Ar” independently is phenyl, naphthyl, or 5 to 10-
membered heteroaryl, each of which is optionally substituted with one or more substituents
selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR Ry, C(O)R,,
C(O)OR,, or Rgy, in which Rg; is Cj-Cg alkyl, each of R, and Ry, independently is H or Ry,
and Rsj is C-Cg alkyl; and each of Rg; and Rs;, is optionally substituted with one or more
substituents selected from the group consisting of halo, OH, C;-Cg alkoxyl, amino, mono-C;-
Ce alkylamino, and di-C;-Cg alkylamino.

For example, each of Ar' and Ar? independently is selected from phenyl, 1-naphthyl,
2-naphthyl, 2-furanyl, 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolinyl, 3-quinolinyl,
4-quinolinyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-
fluorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-
trifluoromethylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-cyanophenyl, 3-
carboxymethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl, 2,3-
dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 3.4-dichlorophenyl, 3.5-
dichlorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-difluorophenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 2,3-dimethoxyphenyl, 2.4-dimethoxyphenyl, 2,5-
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dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2-chloro-6-fluorophenyl, 3-
chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-2-
fluorophenyl, 2-chloro-5-fluorophenyl, 4-chloro-2-fluorophenyl, and 5-chloro-2-
fluorophenyl.

For example, the compound of Formula Ia or [la is an ASPH inhibitory compound.

The present invention also relates to compounds of Formula I, a pharmaceutically-

acceptable salt thereof, and mixtures of any of the forgoing:

O

wherein A is a substituted or unsubstituted single-, fused, or polycyclic, aryl or
heteroaryl ring;

wherein said aryl or heteroaryl ring comprises at least one R group selected from the
group consisting of -H, -OH, -SI, -CN, -F, -Cl, -Br, -CN, N0, -NO, -NI,, -NIR, -NRR, -
C(O)R, -C(O)OH, -C(O)OR, -C(O)NH,, - C(O)NHR, and -C(O)NRR, -SOR, -SOsR, -
SO,NH», -SO;NHR, -SO;NR3;

wherein each R is independently selected from the group consisting of (C-Cs) alkyl,
substituted (C-Cg) alkyl, (C2-Cg) alkenyl, substituted (C»-Cg) alkenyl, (C,-Cy) alkynyl,
substituted (C,-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cag) aryl, (Ce-Ca) arylalkyl,
substituted (Cs-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

Riﬁ

Ea/'*‘\ﬁ.—-é £ \Y ) § § Y};w'%
é}_gxw ?;E::{;; i;;_ﬂmw

wherein Y is O, S; and

wherein R10 is selected from the group consisting of (C;-Cs) alkyl, substituted (C;-
Ce) alkyl, (C>-Ce) alkenyl, substituted (C»-Cg) alkenyl, (C»-Cg) alkynyl, substituted (C»-Cg)
alkynyl, (Cs-Cy) aryl, substituted (Cs-Cyp) aryl, (Cs-Csg) arylalkyl, substituted (Cg-Cog)
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arylalkyl, 5-20 membered heteroaryl, substituted 5-20) membered heteroaryl, 6-26 membered
heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl; and

wherein W is selected from the group consisting of hydrogen, alkyl, haloalkyl, -
C(O)R, -C(O)OR, -SOR, - SO;R, -C(O)NHR, -C(O)NR; where R is independently (C;-Cs)

5 alkyl, substituted (C,-Ce) alkyl, (C,-Cg) alkenyl, substituted (C»-Cg) alkenyl, (C,-Cg) alkynyl,
substituted (C,-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cap) aryl, (Ce-Cag) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;
and

10 wherein C is selected from the group consisting of
-NHSO:R, -N(R)SO3R, -NHC(O)R, -NRC(O)R, -NHC(O)OR, -NRC(O)OR, -
NHC(S)R, -NRC(S)R, -NHC(S)OR, - NRC(S)OR, -NH2 where R is independently (C;-Cs)
alkyl, substituted (C,-Cg) alkyl, (C,-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C,-Cq) alkynyl,
substituted (C,-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cap) aryl, (Ce-Cag) arylalkyl,
15 substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

or wherein C is selected from the group consisting of
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wherein R'' and R" are independently selected from the group consisting of
hydrogen, -OH, -F, -Cl, - Br, -, -C(O)R, -CO3R, -CONH,, -CN, -SO2R, (C;-Cs) alkyl,
substituted (C;-Cg) alkyl, (C1-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C»-Cy) alkynyl,
substituted (C-Ce) alkynyl, (Cs-Cao) aryl, substituted (Cs-Cap) aryl, (Cs-Cae) arylalkyl,
substituted (Cg-Cag) arylalkyl;

wherein R is (C;-Cs) alkyl, substituted (C;-Cg) alkyl, (C»-Cs) alkenyl, substituted (C,-
Cg) alkenyl, (C,-Cg) alkynyl, substituted (C»-Cg) alkynyl, (Cs-Cyg) aryl, substituted (Cs-Cap)
aryl, (Cg-Cag) arylalkyl, substituted (Cs-Cag) arylalkyl; and

wherein C may not be -NH2, unless W contains a sulfur.

Specific compounds encompassed by Formula I

The compounds encompassed by Formula I include the following:

2-(2-chlorophenyl)-5-amino-4-hydroxy-3(2H)-furanone;2-(2-chlorophenyl)-4-
(acetoxy)-5-amino-3(2H)-furanone; 2-(2-chlorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-
3(2H)-furanone; N-(3,4-dihydroxy-5-(2-chlorophenyl)-2-furanyl)methanesulfonamide; N-
(3,4-dihydroxy-5-(2-chlorophenyl)-2-furanyl) ethanesulfonamide; N-(3,4-dihydroxy-5-(2-
chlorophenyl)-2-furanyl) benzenesulfonamide; N-(3,4-dihydroxy-5-(2-chlorophenyl)-2-
furanyl) acetamide; N-(3.4-dihydroxy-5-(2-chlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3,4-dihydroxy-5-(2-chlorophenyl)-2-furanyl) benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(2-chlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3.4-dihydroxy-5-(2-
chlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-dihydroxy-5-(2-chlorophenyl)-2-furanyl)
succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-chlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2-chlorophenyl)-2-furanyl)-1, I -dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(2-chlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy- 4-hydroxy-5-(2-chlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(2-chlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-
chlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-
furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-furanyl)-3-20
bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-furanyl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2-chlorophenyl)-2-
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furanyl)ethanesulfonamide; 2-(2-chlorophenyl)-2- methyl-4-trimethylsilyloxy-5-amino-
3(2H)-furanone; 2-(2-chlorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-chlorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-chlorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-chlorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-chlorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-chlorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(2-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(2-chlorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)- 1, I-dioxide-isothiazolidine; N-methyl-N"-(2-(2-chlorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-chlorophenyl)-2-methyl-4-acetoxy-
5-amino-3(2H)-furanone; N-(2-(2-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2- chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(2-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-
(2-(2-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2- chlorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(2-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)- 1, 1-dioxide-isothiazolidine; N-
methyl-N"-(2-(2-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide;
2-(3-chlorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(3-chlorophenyl)-4-(acetoxy)-5-
amino-3(2H)-furanone; 2-(3-chlorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-
furanone; N-(3,4-dihydroxy-5-(3-chlorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-
dihydroxy-5-(3-chlorophenyl)-2-furanyl)ethanesulfonamide; N-(3.4-dihydroxy-5-(3-
chlorophenyl)-2- furanyl)benzenesulfonamide; N-(3.,4-dihydroxy-5-(3-chlorophenyl)-2-
furanyl)acetamide; N-(3,4-dihydroxy-5-(3-chlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3,4-dihydroxy-5-(3-chlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(3-chlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3.4-dihydroxy-5-(3-
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chlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(3-chlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-chlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3-chlorophenyl)-2-furanyl)- 1, 1-dioxide-
isothiazolidine; N-5 methyl-N’-(3,4-dihydroxy-5-(3-chlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-
5-(3-chlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3-
chlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-
furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-furanyl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(3-chlorophenyl)-2-
furanyl)ethanesulfonamide; 2-(3-chlorophenyl)-2-methyl-4-trimethylsilyloxy-5-amino-
3(2H)-furanone; 2-(3-chlorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(3-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(3-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- ethanesulfonamide; N-(2-(3-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(3-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(3-chlorophenyl)-2-
methyl-4- hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-chlorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-3-chlorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-4- bromobutanamide; N-(2-(3-chlorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-chlorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(3-chlorophenyl)-2-methyl-4- hydroxy-3(2H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(3-chlorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-1, 1-dioxide-isothiazolidine; N-methyl-N’-(2-(3-chlorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3-chlorophenyl)-2-methyl-4-acetoxy-
5-amino-3(2H)-furanone; N-(2-(3-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(3-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl1)-
benzenesulfonamide; N-(2-(3-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-

acetamide; N-(2-(3-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
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ethyl ester; N-(2-(3-chlorophenyl)-2- methyl-4-acetoxy-3(2H)-furanon-5-y1)-benzamide; N-
(2-(3-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-chlorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(3-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)- 1, 1-dioxide-isothiazolidine; N-
methyl-N’-(2-(3-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide;
2-(4-chlorophenyl)-5-amino-4-hydroxy-3(2H)-furanone: 2-(4-chlorophenyl)-4- (acetoxy)-5-
amino-3(2H)-furanone; 2-(4-chlorophenyl)-4-[[ phenylsulfonylJoxy]-5-amino-3(2H)-
furanone; N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-
dihydroxy-5-(4-chlorophenyl)-2- furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(4-
chlorophenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-
furanyl)acetamide; N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(4-chlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(4-
chlorophenyl)-2-furanyl)-2- pyrrolidinone; N-(3.,4-dihydroxy-5-(4-chlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)-1,1-20 dioxide-
isothiazolidine; N-methyl-N’-(3.4-dihydroxy-5-(4-chlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3-acetoxy-4-hydroxy-5-(4- chlorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-
5-(4-chlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(4-
chlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-
furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-
furanyl)ethanesulfonamide; 2-(4-chlorophenyl)-2- methyl-4-trimethylsilyloxy-5-amino-
3(2H)-furanone; 2-(4-chlorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(4-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(4-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-
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chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-
chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(4-chlorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-chlorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-chlorophenyl)-2-methyl-4-

5  hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-chlorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)- 1, I-dioxide-isothiazolidine; N-methyl-N"-(2-(4-chlorophenyl)-2-methyl-

10 4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(4-chlorophenyl)-2-methyl-4-acetoxy-
5-amino-3(2H)-furanone; N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(4- chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
benzenesulfonamide; N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-

I5  acetamide; N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-
(2-(4-chlorophenyl)-2-methyl-4- acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(4- chlorophenyl)-

20 2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(4-
chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, I-dioxide-isothiazolidine; N-
methyl-N’-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide;
2-(2,3-dichlorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2,3-dichlorophenyl)-4-
(acetoxy)-5-amino-3(2H)-furanone; 2-(2,3-dichlorophenyl)-4-[[phenylsulfonyl]oxy]-5-

25  amino-3(2H)-furanone; N-(3.,4-dihydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,3-dichlorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(2,3-dichlorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-

30  dihydroxy-5-(2,3-dichlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(2,3-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2,3-
dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,3-dichlorophenyl)-2-furanyl)- 1, 1-dioxide-
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isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-

5 furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2,3- dichlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(2,3-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(2,3-dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,3-

10 dichlorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)-3- bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dichlorophenyl)-2-
furanyl)-1,1-dioxide- isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2,3-
dichlorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,3-dichlorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-5-

15 amino-3(2H)-furanone; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic

20 acid ethyl ester; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
benzamide; N-(2-(2.3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-4-5
bromobutanamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
succinimide; N-(2-(2,3-dichlorophenyl)-2- methyl-4-hydroxy-3(2H)-furanon-5-y1)-3-

25 bromopropylsulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,3-dichlorophenyl)-2-methyl-4- hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-

30  ethanesulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
benzamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
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bromobutanamide; N-(2-(2,3-dichlorophenyl)-2- methyl-4-acetoxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,3-dichlorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)- ethanesulfonamide; 2-(2,4-dichlorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(2,4-dichlorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2,4-
dichlorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3.4-dihydroxy-5-(2,4-
dichlorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,4-dichlorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(2,4-dichlorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3.4-
dihydroxy-5-(2,4-dichlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(2,4-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2,4-
dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,4-dichlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,4-dichlorophenyl)-2-furanyl)- 1, 1-dioxide-
isothiazolidine; N- methyl-N’-(3,4-dihydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)ethanesulfonamide: N-(3-acetoxy-4-hydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2.4-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2.4-dichlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2,4-dichlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2,4-dichlorophenyl)-2- furanyl)benzamide; N-(3-acetoxy-
4-hydroxy-5-(2,4-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-
5-(2.,4-dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,4-
dichlorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-dichlorophenyl)-2-
furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2,4-
dichlorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,4-dichlorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
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benzenesulfonamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
acetamide;  N-(2-(2,4-dichlorophenyl)-2-methyl-4- hydroxy-3(2H)-furanon-5-yl)-
carbamic acid ethyl ester; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-benzamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-

5  bromobutanamide; N-(2-(2.4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl1)-2-
pyrrolidinone; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yD)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,4-dichlorophenyl)-2-methyl-4- hydroxy-

10 3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
ethanesulfonamide;  N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy- 3(2H)-furanon-5-yl)-

15 acetamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(2,4-dichlorophenyl)-2- methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-

20 succinimide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1, 1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,4-dichlorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,5-dichlorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(2,5-dichlorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2,5-

25  dichlorophenyl)-4-[[phenylsulfonyl]Joxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2,5-
dichlorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,5-dichlorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(2,5-dichlorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-

30  dihydroxy-5-(2,5-dichlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(2,5-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2,5-
dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,5-dichlorophenyl)-2-furanyl)- 1, 1-dioxide-
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isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-

5 furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2,5- dichlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(2,5-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(2,5-dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,5-

10 dichlorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)-3- bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dichlorophenyl)-2-
furanyl)-1, 1-dioxide- isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2,5-
dichlorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,5-dichlorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-5-

15 amino-3(2H)-furanone; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic

20 acid ethyl ester; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
benzamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(21)-furanon-5-yl)-4-
bromobutanamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
succinimide; N-(2-(2,5-dichlorophenyl)-2- methyl-4-hydroxy-3(2H)-furanon-5-y1)-3-

25  bromopropylsulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,5-dichlorophenyl)-2-methyl-4- hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-

30  ethanesulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
benzamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
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bromobutanamide; N-(2-(2,5-dichlorophenyl)-2- methyl-4-acetoxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,5-dichlorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,6-dichlorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(2,6-dichlorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2,6-
dichlorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3.4-dihydroxy-5-(2,6-
dichlorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,6-dichlorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(2,6-dichlorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3.4-
dihydroxy-5-(2,6-dichlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(2,6-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2,6-
dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,6-dichlorophenyl)-2-furanyl)-1, 1-dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)ethanesulfonamide: N-(3-acetoxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2,6- dichlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(2,6-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(2,6-dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,6-
dichlorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-dichlorophenyl)-2-
furanyl)-1, 1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2,6-
dichlorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,6-dichlorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
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benzenesulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
acetamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-

5  bromobutanamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,6-dichlorophenyl)-2- methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yD)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,6-dichlorophenyl)-2-methyl-4- hydroxy-

10 3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl1)-
benzenesulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-

15 acetamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(2,6-dichlorophenyl)-2- methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-

20 succinimide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1, 1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,6-dichlorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3,4-dichlorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(3,4-dichlorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(3,4-

25  dichlorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(3,4-
dichlorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(3,4-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3.4-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3.4-dichlorophenyl)-2-furanyl)acetamide;
N-(3,4-dihydroxy-5-(3,4-dichlorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-

30  dihydroxy-5-(3,4-dichlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(3.4-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(3,4-
dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(3,4-dichlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3,4-dichlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3,4-dichlorophenyl)-2-furanyl)- 1, 1-dioxide-
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isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(3,4-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-dichlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-dichlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3.,4- dichlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(3,4-dichlorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(3.4-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(3.4-dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3,4-
dichlorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(3,4-dichlorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3.4-dichlorophenyl)-2-
furanyl)-1,1-dioxide- isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(3,4-
dichlorophenyl)-2-furanyl)ethanesulfonamide; 2-(3,4-dichlorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3,4-dichlorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(3,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(3.4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3.4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(3.4-dichlorophenyl)-2-methyl-4-hydroxy-3(21)-furanon-5-yl)-4-
bromobutanamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(3,4-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
succinimide; N-(2-(3,4-dichlorophenyl)-2- methyl-4-hydroxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4- hydroxy-3(2H)-furanon-5-
yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(3,4-dichlorophenyl)-2-methyl-4- hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(3.4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
benzamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
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bromobutanamide; N-(2-(3,4-dichlorophenyl)-2- methyl-4-acetoxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(3,4-dichlorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3,5-dichlorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(3,5-dichlorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(3,5-
dichlorophenyl)-4-[[ phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3.4-dihydroxy-5-(3,5-
dichlorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3,5-dichlorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(3,5-dichlorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3.4-
dihydroxy-5-(3,5-dichlorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(3,5-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(3,5-
dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3,5-dichlorophenyl)-2-furanyl)-1, 1-dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)ethanesulfonamide: N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2- furanyl)benzamide; N-(3-acetoxy-
4-hydroxy-5-(3,5-dichlorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-
5-(3,5-dichlorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3,5-
dichlorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-dichlorophenyl)-2-
furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(3,5-
dichlorophenyl)-2-furanyl)ethanesulfonamide; 2-(3,5-dichlorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(3.5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
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benzenesulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
acetamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4- hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yD)-1,1-dioxide-isothiazolidine; N-methyl-N"-(2-(3,5-dichlorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy- 3(2H)-furanon-5-yl)-
acetamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl1)-4-
bromobutanamide; N-(2-(3,5-dichlorophenyl)-2- methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1, 1-dioxide-isothiazolidine; N-methyl-N’"-(2-(3,5-dichlorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(2-fluorophenyl)-4-(acetoxy)-5- amino-3(2H)-furanone; 2-(2-fluorophenyl)-4-
[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2-fluorophenyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2-fluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-fluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4- dihydroxy-5-(2-fluorophenyl)-2-furanyl)acetamide; N-
(3.4-dihydroxy-5-(2-fluorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-
(2-fluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-
fluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3.4-dihydroxy-5-(2-fluorophenyl)-2-
furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2-fluorophenyl)-2-furanyl)succinimide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-
(3.4-dihydroxy-5-(2-fluorophenyl)-2-furanyl)- 1,1-dioxide-isothiazolidine; N-methyl-N"-(3,4-
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dihydroxy-5-(2-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-
5-(2-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-
fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-
furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-fluorophenyl)-2-furanyl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4- hydroxy-5-(2-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(2-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-
furanone; 2-(2-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-
[luorophenyl)-2-methyl- 4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-fluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-fluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(2-fluorophenyl)-2-methyl-4- hydroxy-3(2H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(2-fluorophenyl)-2-methyl-4-hydrox y-
3(2H)-furanon-5-yl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(2-(2-fluorophenyl)-2-methyl-
4-hydroxy-3(2ZH)-furanon-5-yl)-ethanesulfonamide; 2-(2-fluorophenyl)-2-methyl-4-acetoxy-
S-amino-3(2H)-furanone; N-(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
ethanesulfonamide; N-(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-
(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-

fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-fluorophenyl)-
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2-methyl-4- acetoxy-3(2H)-furanon-5-y1)-3- bromopropylsulfonamide; N-(2-(2-
fluorophenyl)-2-methyl-4-acetoxy-3(21H)-furanon-5-yl)- 1, 1-dioxide-isothiazolidine; N-
methyl-N’-(2-(2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide;
2-(3-fluorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(3-fluorophenyl)-4- (acetoxy)-5-
amino-3(2H)-furanone; 2-(3-fluorophenyl)-4-[ [phenylsulfonyl]oxy|-5-amino-3(2H)-
furanone; N-(3,4-dihydroxy-5-(3-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3.4-
dihydroxy-5-(3-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3,4- dihydroxy-5-(3-fluorophenyl)-2-
furanyl)acetamide; N-(3,4-dihydroxy-5-(3-fluorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3,4-dihydroxy-5-(3-fluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(3-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3.4-dihydroxy-5-(3-
fluorophenyl)-2-furanyl)-2- pyrrolidinone; N-(3,4-dihydroxy-5-(3-fluorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-fluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3-fluorophenyl)-2-furanyl)-1,1-dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(3-fluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-
5-(3-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3-
fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3-luorophenyl)-2-
furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-fluorophenyl)-2-furanyl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4- hydroxy-5-(3-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(3-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-
furanone; 2-(3-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(3-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(3-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(3-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesullonamide; N-(2-(3-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(3-fluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-fluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3-fluorophenyl)-2-methyl-4-
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hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(3-fluorophenyl)-2-methyl-4- hydroxy-3(2H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(3-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yI)-1, 1-dioxide-isothiazolidine; N-methyl-N’-(2-(3-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3-fluorophenyl)-2-methyl-4-acetoxy-
5-amino-3(2H)-furanone; N-(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
ethanesulfonamide; N-(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
benzenesulfonamide; N-(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide: N-(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-
(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(21)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-
[luorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-fTuorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(3-
[luorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, 1-dioxide-isothiazolidine; N-
methyl-N"-(2-(3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide;
2-(4-fluorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(4-fluorophenyl)-4-(acetoxy)-5-
amino-3(2H)-furanone; 2-(4-fluorophenyl)-4-[[phenylsulfonylJoxy]-5-amino-3(2H)-
furanone; N-(3,4-dihydroxy-5-(4-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-
dihydroxy-5-(4-fluorophenyl)-2-furanyljethanesulfonamide; N-(3.,4-dihydroxy-5-(4-
fluorophenyl)-2-furanyl)benzenesullonamide; N-(3,4- dihydroxy-5-(4-fluorophenyl)-2-
furanyl)acetamide; N-(3,4-dihydroxy-5-(4-fluorophenyl)-2-furanyl)- carbamic-acid ethyl
ester; N-(3.4-dihydroxy-5-(4-fluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(4-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(4-
fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-dihydroxy-5-(4-fluorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(4-fluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(4-fluorophenyl)-2-furanyl)-1,1-dioxide-
isothiazolidine; N-methyl-N"-(3.4-dihydroxy-5-(4-fluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-
furanyl)methanesulfonamide: (3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-
furanyl)ethanesulfonamide: N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-

furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-furanyl)-
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acetamide; N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-
(4-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(4-
fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-
furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-furanyl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(4-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(4-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-
furanone; 2-(4-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(4-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(4-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(4-fluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-fluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)- 1, I-dioxide-isothiazolidine; N-methyl-N"-(2-(4-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(4-fluorophenyl)-2-methyl-4-acetoxy-
5-amino-3(2H)-furanone; N-(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
ethanesulfonamide; N-(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yI)-
acetamide; N-(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-
(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(4-fluorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(4-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, 1-dioxide-isothiazolidine; N-
methyl-N"-(2-(4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide;

2-(2,3-difluorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2,3-difluorophenyl)-4-
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(acetoxy)-5S-amino-3(2H)-furanone; 2-(2,3-difluorophenyl)-4-[ [phenylsulfonylJoxy]-5-amino-
3(2H)-furanone; N-(3,4-dihydroxy-5-(2,3-difluorophenyl)-2-furanyl)methanesulfonamide; N-
(3,4-dihydroxy-5-(2,3-difluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-
(2,3-difluorophenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,3-
difluorophenyl)-2-furanyl)acetamide; N-(3,4-dihydroxy-5-(2,3-difluorophenyl)-2-furanyl)-
carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(2,3-difluorophenyl)-2-furanyl)benzamide; N-
(3-trimethylsilyloxy-4-hydroxy-5-(2,3-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3.,4-dihydroxy-5-(2,3-difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2,3-
difluorophenyl)-2-furanyl)succinimide;N-(3-trimethylsilyloxy-4-hydroxy-5-(2,3-
difluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,3-
difluorophenyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3.4-dihydroxy-5-(2,3-
difluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-
difluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-
difluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-
difluorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-
difluorophenyl)-2-furanyl)-acetamide; N-(3-acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-furanyl)succinimide; N-(3-
acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-
acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-furanyl)- 1, | -dioxide-isothiazolidine; N-methyl-
N’-(3-acetoxy-4-hydroxy-5-(2,3-difluorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,3-
difluorophenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,3-
difluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2,3-difluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2,3-difluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2,3-difluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2,3-difluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2,3-difluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-4-bromobutanamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(2.3-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-succinimide; N-(2-(2,3-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
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y1)-3- bromopropylsulfonamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,3-difluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,3-difluorophenyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone;N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-

5  furanon-5-yl)-methanesulfonamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-benzenesulfonamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-carbamic acid ethyl ester; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-

10 5-yl)-benzamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(21H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-

15 yl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(2-(2,3-difluorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)- ethanesulfonamide; 2-(2,4-difluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(2.4-difluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2,4-
difluorophenyl)-4-[[phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2,4-
difluorophenyl)-2-furanyl)methanesulfonamide; N-(3.4-dihydroxy-5-(2,4-difluorophenyl)-2-

20 furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2.4-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,4-difluorophenyl)-2-furanyl)acetamide;

N-(3.4-dihydroxy-5-(2,4-difluorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-

dihydroxy-5-(2,4-difluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5
(2,4-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2,4-

25  difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-dihydroxy-5-(2,4-difluorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,4-difluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,4-difluorophenyl)-2-furanyl)-1, 1-dioxide-
isothiazolidine; N-methyl-N’-(3.,4-dihydroxy-5-(2.4-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-

30 furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2.4-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-furanyl)-
acetamide;N-(3-acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-20 furanyl)benzamide; N-(3-
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acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-
hydroxy-5-(2,4-difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,4-
difluorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-difluorophenyl)-2-
furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3-acetoxy-4-hydroxy-5-(2,4-
difluorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,4-difluorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2.4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-4-
bromobutanamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2.4-difluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide;
N-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-
(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2,4-
difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2.4-
difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-
(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, I -dioxide-isothiazolidine; N-
methyl-N’-(2-(2,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
ethanesulfonamide; 2-(2,5-difluorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2,5-

difluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2,5-difluorophenyl)-4-
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[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2,5-difluorophenyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,5-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,5-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,5-difluorophenyl)-2-furanyl)acetamide;
N-(3.,4-dihydroxy-5-(2,5-difluorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-
dihydroxy-5-(2,5-difluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(2,5-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2,5-
difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2,5-difluorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,5-difluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,5-difluorophenyl)-2-furanyl)- 1,1 -dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(2,5-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(2,5-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(2.5-difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,5-
difluorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-
2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-difluorophenyl)-2-
furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2.5-
difluorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,5-difluorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yI)-
ethanesulfonamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
benzenesulfonamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide;N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
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bromopropylsulfonamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yD)-1.1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,5-difluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide;
N-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-
(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2,5-
difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2,5-
difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-
(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl1)- 1, 1-dioxide-isothiazolidine; N-
methyl-N"-(2-(2,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(2,6-difluorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2,6-
difluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2,6-difluorophenyl)-4-

[ [phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2,6-difluorophenyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,6-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,6-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,6-difluorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(2,6-difluorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-
dihydroxy-5-(2,6-difluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(2,6-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2,6-
difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3.,4-dihydroxy-5-(2,6-difluorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,6-difluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,6-difluorophenyl)-2-furanyl)-1, 1-dioxide-
isothiazolidine; N-methyl-N’-(3.4-dihydroxy-5-(2,6-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
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hydroxy-5-(2,6-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(2,6-difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,6-
difluorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-difluorophenyl)-2-

5 furanyl)-1,1-dioxide- isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2,6-
difluorophenyl)-2-furanyl)ethanesulfonamide; 2-(2,6-difluorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-

10 ethanesulfonamide;N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide;  N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-

I5  bromobutanamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yD)-1, 1-dioxide-isothiazolidine; N-methyl-N"-(2-(2,6-difluorophenyl)-2-methyl-4-

20 hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,6-difluorophenyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-methanesulfonamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-benzenesulfonamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-

25  furanon-5-yl)-acetamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-carbamic acid ethyl ester; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
5-yl)-benzamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl1)-4-
bromobutanamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-

30 succinimide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1.1-dioxide-isothiazolidine; N-methyl-N’-(2-(2,6-difluorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3.4-difluorophenyl)-5-amino-4-hydroxy-3(21H)-

furanone; 2-(3,4-difluorophenyl)-4-(acetoxy)-3-amino-3(2H)-furanone; 2-(3,4-
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difluorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(3,4-
difluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(3,4-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3.4-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3,4-difluorophenyl)-2-furanyl)acetamide;
N-(3.,4-dihydroxy-5-(3,4-difluorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-
dihydroxy-5-(3,4-difluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(3,4-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(3,4-
difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(3.4-difluorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3,4-difluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3,4-difluorophenyl)-2-furanyl)- 1,1 -dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(3,4-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(3,4-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(3.4-difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3.4-
difluorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-difluorophenyl)-2-
furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(3.4-
difluorophenyl)-2-furanyl)ethanesulfonamide; 2-(3,4-difluorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3.4-difluorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yI)-
ethanesulfonamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(3.4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(3.4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-
pyrrolidinone; N-(2- (3.4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
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bromopropylsulfonamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yD)-1.1-dioxide-isothiazolidine; N-methyl-N'-(2-(3,4-difluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3.4-difluorophenyl)-2-methyl-4-acetoxy-5-
amino-3(2H)-furanone; N-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide;
N-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-
(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3,4-
difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3,4-
difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-
(3.4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl1)- 1, 1-dioxide-isothiazolidine; N-
methyl-N"-(2-(3,4-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(3,5-difluorophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(3,5-
difluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(3,5-difluorophenyl)-4-
[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(3,5-difluorophenyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(3.5-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3,5-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3,5-difluorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(3,5-difluorophenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3.4-
dihydroxy-5-(3,5-difluorophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(3,5-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(3,5-
difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3.,4-dihydroxy-5-(3,5-difluorophenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3,5-difluorophenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3,5-difluorophenyl)-2-furanyl)- 1, 1-dioxide-
isothiazolidine; N-methyl-N’-(3.4-dihydroxy-5-(3,5-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-difluorophenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3.5-difluorophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-difluorophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-difluorophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3,5-difluorophenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(3,5-difluorophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
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hydroxy-5-(3,5-difluorophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(3,5-difluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3,5-
difluorophenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(3,5-difluorophenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-difluorophenyl)-2-

5 furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3-acetoxy-4-hydroxy-5-(3,5-
difluorophenyl)-2-furanyl)ethanesulfonamide; 2-(3,5-difluorophenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-

10 ethanesulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-
benzenesulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide;  N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-4-

I5  bromobutanamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yD)-1, 1-dioxide-isothiazolidine; N-methyl-N"-(2-(3,5-difluorophenyl)-2-methyl-4-

20 hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3,5-difluorophenyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-methanesulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-benzenesulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-

25  furanon-5-yl)-acetamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-carbamic acid ethyl ester; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
5-yD)-benzamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)- furanon-5-yl)-

30 succinimide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-1.1-dioxide-isothiazolidine; N-methyl-N’-(2-(3,5-difluorophenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-methoxyphenyl)-5-amino-4-hydroxy-3(2H)-

furanone; 2-(2-methoxyphenyl)-4-acetoxy)-5-amino-3(2H)-furanone; 2-(2-methoxyphenyl)-
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4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2-methoxyphenyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2-methoxyphenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-methoxyphenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-methoxyphenyl)-2-furanyl)acetamide;

5  N-(3.4-dihydroxy-5-(2-methoxyphenyl)-2-furanyl)-carbamic acid ethyl ester; N-(3,4-
dihydroxy-5-(2-methoxyphenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(2-methoxyphenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2-methoxyphenyl)-
2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2-methoxyphenyl)-2-furanyl)succinimide;
N-(3-trimethylsilyloxy-4-hydroxy-5-(2-methoxyphenyl)-2-furanyl)- 3-

10 bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2-methoxyphenyl)-2-furanyl)- 1, | -dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(2-methoxyphenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-
furanyl)ethanesulfonamide;N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-

I5  furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(2-methoxyphenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(2-methoxyphenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-

20 methoxyphenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-methoxyphenyl)-2-
furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2-
methoxyphenyl)-2-furanyl)ethanesulfonamide; 2-(2-methoxyphenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2-methoxyphenyl)-2-methyl-4-hydroxy-5-

25  amino-3(2H)-furanone; N-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl1)-
methanesulfonamide; N-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(21)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid

30  ethyl ester; N-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide;
N-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-
(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-
methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-
methoxyphenyl)-2-methyl-4- hydroxy-3(2H)-furanon-5-y1)-3- bromopropylsulfonamide; N-

- 68 -



WO 2014/047519 PCT/US2013/061050

(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)- 1, 1-dioxide-isothiazolidine;
N-methyl-N"-(2-(2-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(2-methoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-
(2-(2-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-
5  (2-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-

10 methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-
(2-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, I -dioxide-isothiazolidine; N-

15 methyl-N"-(2-(2-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(3-methoxyphenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(3-
methoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(3-methoxyphenyl)-4-

[ [phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(3-methoxyphenyl)-2-
furanyl)methanesulfonamide; N-(3.4-dihydroxy-5-(3-methoxyphenyl)-2-

20 furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3-methoxyphenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3-methoxyphenyl)-2-
20furanyl)acetamide; N-(3,4-dihydroxy-5-(3-methoxyphenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3.4-dihydroxy-5-(3-methoxyphenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-
4-hydroxy-5-(3-methoxyphenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(3-

25  methoxyphenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(3-methoxyphenyl)-2-
furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-methoxyphenyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3-methoxyphenyl)-2-furanyl)-1, 1-dioxide-
isothiazolidine; N-methyl-N’-(3.4-dihydroxy-5-(3-methoxyphenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-

30 furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
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hydroxy-5-(3-methoxyphenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(3-methoxyphenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3-
methoxyphenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-methoxyphenyl)-2-
furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(3-
methoxyphenyl)-2-furanyl)ethanesulfonamide; 2-(3-methoxyphenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3-methoxyphenyl)-2-methyl-4-hydroxy-5-
amino-3(2H)-furanone; N-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide;
N-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-
(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-
methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-
methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-
(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- 1, I-dioxide-isothiazolidine;
N-methyl-N’-(2-(3-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(3-methoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-
(2-(3-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-
(3-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)- furanon-5-yl)-2-pyrrolidinone; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-
(3-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, 1 -dioxide-isothiazolidine; N-
methyl-N’-(2-(3-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(4-methoxyphenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(4-

methoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(4-methoxyphenyl)- 4-
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[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3.,4-dihydroxy-5-(4-methoxyphenyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(4-methoxyphenyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(4-methoxyphenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(4-methoxyphenyl)-2-furanyl)acetamide;
5  N-(3.4-dihydroxy-5-(4-methoxyphenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-
dihydroxy-5-(4-methoxyphenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-
(4-methoxyphenyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(4-methoxyphenyl)-
2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(4-methoxyphenyl)-2-furanyl)succinimide;
N-(3-trimethylsilyloxy-4-hydroxy-5-(4-methoxyphenyl)-2-furanyl)-3-

10 bromopropylsulfonamide; N-(3,4-dihydroxy-5-(4-methoxyphenyl)-2-furanyl)- 1, | -dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(4-methoxyphenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-

I5  furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-furanyl)- carbamic acid ethyl
ester; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-
hydroxy-5-(4-methoxyphenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-
(4-methoxyphenyl)-2-furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(4-

20 methoxyphenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-methoxyphenyl)-2-
furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3-acetoxy-4-hydroxy-5-(4-
methoxyphenyl)-2-furanyl)ethanesulfonamide; 2-(4-methoxyphenyl)-2-methyl-4-
trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(4-methoxyphenyl)-2-methyl-4-hydroxy-5-

25  amino-3(2H)-furanone; N-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl1)-
methanesulfonamide; N-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid

30  ethyl ester; N-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)- furanon-5-yl)-benzamide;
N-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-
(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-
methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(4-
methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-
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(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)- 1, 1-dioxide-isothiazolidine;
N-methyl-N’-(2-(4-methoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(4-methoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-
(2-(4-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-
5  (4-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(4-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-4-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-

10 methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(4-
methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-
(4-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, I -dioxide-isothiazolidine; N-

15  methyl-N'-(2-(4-methoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(2,3-dimethoxyphenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2,3-
dimethoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2,3-dimethoxyphenyl)-4-
[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2,3-dimethoxyphenyl)-
2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,3-dimethoxyphenyl)-2-

20 furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,3-dimethoxyphenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,3-dimethoxyphenyl)-2-
furanyl)acetamide; N-(3.,4-dihydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)-4-bromobutanamide; N-

25  (3.4-dihydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-dihydroxy-5-
(2,3-dimethoxyphenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,3-
dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2,3-
dimethoxyphenyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-5-
(2,3-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-

30  dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,3-
dimethoxyphenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-
2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-
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furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)succinimide; N-
(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-
(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-
methyl-N"-(3-acetoxy-4-hydroxy-5-(2,3-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; 2-
(2,3-dimethoxyphenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-
(2,3-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2,3-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-
(2-(2,3-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- 1, I -dioxide-
isothiazolidine; N-methyl-N"-(2-(2,3-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-ethanesulfonamide; 2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-
furanone; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yI)-
benzenesulfonamide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-4-
bromobutanamide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
5-yD)-1,1-dioxide-isothiazolidine; N-methyl-N-(2-(2,3-dimethoxyphenyl)-2-methyl-4-

acetoxy-3(2H)-furanon-5-yl)- ethanesulfonamide; 2-(2,4-dimethoxyphenyl)-5-amino-4-
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hydroxy-3(2H)-furanone; 2-(2,4-dimethoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-
(2.,4-dimethoxyphenyl)-4-[[phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-
5-(2,4-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2.4-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2.4-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3.4-dihydroxy-5-(2,4-
dimethoxyphenyl)-2-furanyl)acetamide; N-(3.4-dihydroxy-5-(2.4-dimethoxyphenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(2,4-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)-
4-bromobutanamide; N-(3,4-dihydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)-2-pyrrolidinone;
N-(3.4-dihydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-
5-(2,4-dimethoxyphenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(3,4-
dihydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-
5-(2,4-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,4-
dimethoxyphenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(2.4-dimethoxyphenyl)-
2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2,4-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)succinimide; N-
(3-acetoxy-4-hydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-
(3-acetoxy-4-hydroxy-5-(2,4-dimethoxyphenyl)-2-furanyl)- 1, | -dioxide-isothiazolidine; N-
methyl-N’-(3-acetoxy-4-hydroxy-5-(2.4-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; 2-
(2,4-dimethoxyphenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2.4-
dimethoxyphenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)- furanon-5-yl)-ethanesulfonamide; N-(2-(2,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-
(2,4-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2.4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone;N-(2-(2,4-
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dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-
(2-(2,4-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- 1, 1-dioxide-
isothiazolidine; N-methyl-N"-(2-(2,4-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yD)- ethanesulfonamide; 2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-
furanone; N-(2-(2.4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2.4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
acetamide; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-4-
bromobutanamide; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
5-yD)-1,1-dioxide-isothiazolidine; N-methyl-N'-(2-(2,4-dimethoxyphenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,5-dimethoxyphenyl)-5-amino-4-
hydroxy-3(2H)-furanone; 2-(2,5-dimethoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-
(2,5-dimethoxyphenyl)-4-[[ phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-
5-(2,5-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3.4-dihydroxy-5-(2,5-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3.4-dihydroxy-5-(2,5-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,5-
dimethoxyphenyl)-2-furanyl)acetamide; N-(3,4-dihydroxy-5-(2,5-dimethoxyphenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3.4-dihydroxy-5-(2,5-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)-
4-bromobutanamide; N-(3,4-dihydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)-2-pyrrolidinone;
N-(3.4-dihydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-
5-(2,5-dimethoxyphenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N'-(3,4-
dihydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-
5-(2,5-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,5-
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dimethoxyphenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-
2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)succinimide; N-
(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-
(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)- 1, | -dioxide-isothiazolidine; N-
methyl-N"-(3-acetoxy-4-hydroxy-5-(2,5-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; 2-
(2,5-dimethoxyphenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- benzenesulfonamide; N-(2-
(2,5-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-
(2,5-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-
(2-(2,5-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- 1, I -dioxide-
isothiazolidine; N-methyl-N"-(2-(2,5-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-ethanesulfonamide; 2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-
furanone; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yI)-
benzenesulfonamide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
acetamide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-4-
bromobutanamide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-

bromopropylsulfonamide; N-(2-(2,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
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5-yD-1,1-dioxide-isothiazolidine; N-methyl-N'-(2-(2,5-dimethoxyphenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2,6-dimethoxyphenyl)-5-amino-4-
hydroxy-3(2H)-luranone; 2-(2,6-dimethoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-
(2,6-dimethoxyphenyl)-4-[[phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-
5-(2,6-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2,6-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2,6-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2,6-
dimethoxyphenyl)-2-furanyl)acetamide;N-(3,4-dihydroxy-5-(2,6-dimethoxyphenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(2,6-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)-
4-bromobutanamide; N-(3,4-dihydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)-2-pyrrolidinone;
N-(3.4-dihydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-
5-(2,6-dimethoxyphenyl)-2-furanyl)- 1, I-dioxide-isothiazolidine; N-methyl-N’-(3.,4-
dihydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-
5-(2,6-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2,6-
dimethoxyphenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(2.6-dimethoxyphenyl)-
2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)succinimide; N-
(3-acetoxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-
(3-acetoxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)- 1, [ -dioxide-isothiazolidine; N-
methyl-N’-(3-acetoxy-4-hydroxy-5-(2,6-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; 2-
(2,6-dimethoxyphenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)- furanon-5-yl)-ethanesulfonamide; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-
(2,6-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2,6-
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dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)- furanon-5-yl)-2-pyrrolidinone; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2,6-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-
(2-(2,6-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-1, I-dioxide-
isothiazolidine; N-methyl-N’-(2-(2,6-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yD)-ethanesulfonamide; 2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-
furanone; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-4-
bromobutanamide;  N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
2-pyrrolidinone; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2,6-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
5-yD)-1,1-dioxide-isothiazolidine; N-methyl-N"-(2-(2,6-dimethoxyphenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3,4-dimethoxyphenyl)-5-amino-4-
hydroxy-3(2H)-furanone; 2-(3,4-dimethoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-
(3.4-dimethoxyphenyl)-4-[[phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-
5-(3.4-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(3,4-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3,4-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3.4-
dimethoxyphenyl)-2-furanyl)acetamide; N-(3.4-dihydroxy-5-(3,4-dimethoxyphenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3.4-dihydroxy-5-(3,4-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3.4-dimethoxyphenyl)-2-furanyl)-
4-bromobutanamide; N-(3,4-dihydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)-2-pyrrolidinone;
N-(3,4-dihydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-
5-(3.4-dimethoxyphenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(3,4-
dihydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-
5-(3.,4-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-
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dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,4-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3.4-
dimethoxyphenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(3.4-dimethoxyphenyl)-
2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(3,4-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(3.4-dimethoxyphenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)succinimide; N-
(3-acetoxy-4-hydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-
(3-acetoxy-4-hydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine; N-
methyl-N’-(3-acetoxy-4-hydroxy-5-(3,4-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; 2-
(3.4-dimethoxyphenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3.4-
dimethoxyphenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(3.4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(3.4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(3,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(3.4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(3,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-
(3,4-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3.4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)- furanon-5-yl)-2-pyrrolidinone; N-(2-(3.,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3.,4-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-
(2-(3,4-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yI)- 1, | -dioxide-
isothiazolidine; N-methyl-N"-(2-(3.4-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yD)-ethanesulfonamide; 2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-
furanone; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yI)-
methanesulfonamide; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
ethanesulfonamide; N-(2-(3.,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yI)-
benzenesulfonamide; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(3.4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
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succinimide;N-(2-(3.4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(3,4-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
5-yD-1,1-dioxide-isothiazolidine; N-methyl-N'-(2-(3,4-dimethoxyphenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3,5-dimethoxyphenyl)-5-amino-4-
hydroxy-3(2H)-furanone; 2-(3,5-dimethoxyphenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-
(3,5-dimethoxyphenyl)-4-|[phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-
5-(3,5-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(3,5-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3.4-dihydroxy-5-(3,5-
dimethoxyphenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3,5-
dimethoxyphenyl)-2-furanyl)acetamide; N-(3,4-dihydroxy-5-(3,5-dimethoxyphenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(3,5-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)-
4-bromobutanamide; N-(3,4-dihydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)-2-pyrrolidinone;
N-(3.4-dihydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-
5-(3.5-dimethoxyphenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N'-(3,4-
dihydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-
5-(3,5-dimethoxyphenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-
dimethoxyphenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-
dimethoxyphenyl)-2- furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3,5-
dimethoxyphenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(3,5-dimethoxyphenyl)-
2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(3,5-dimethoxyphenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(3.5-dimethoxyphenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)succinimide; N-
(3-acetoxy-4-hydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)-3-bromopropylsulfonamide; N-
(3-acetoxy-4-hydroxy-5-(3.5-dimethoxyphenyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-
methyl-N'-(3-acetoxy-4-hydroxy-5-(3,5-dimethoxyphenyl)-2-furanyl)ethanesulfonamide; 2-
(3,5-dimethoxyphenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(3.5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(3.5-
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dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-
(3.5-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)- furanon-5-yl)-2-pyrrolidinone; N-(2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3,5-
dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-
(2-(3,5-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- 1, I -dioxide-
isothiazolidine; N-methyl-N’-(2-(3,5-dimethoxyphenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-ethanesulfonamide; 2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-
furanone; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
acetamide; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic
acid ethyl ester; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(3,5-dimethoxyphenyl)- 2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-3-yl)-
succinimide; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(3,5-dimethoxyphenyl)-2-methyl-4-acetoxy-3(2H)-furanon-
5-yD)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(3,5-dimethoxyphenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-chloro-6-fluorophenyl)-5-amino-4-
hydroxy-3(2H)-furanone; 2-(2-chloro-6-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone;
2-(2-chloro-6-fluorophenyl)-4-[[phenylsulfonyl]oxy]-5S-amino-3(2H)-furanone; N-(3.4-
dihydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3.4-dihydroxy-5-
(2-chloro-6-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-6-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-6-fluorophenyl)-
2-furanylacetamide; N-(3,4-dihydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)- carbamic
acid ethyl ester; N-(3,4-dihydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3.4-dihydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-
(2-chloro-6-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-
chloro-6-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2-
chloro-6-fluorophenyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-
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5-(2-chloro-6-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
chloro-6-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-
6-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-

5  fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)succinimide;

10 N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-furanyl)- 1, I-dioxide-isothiazolidine;
N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2-chloro-6-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(2-chloro-6-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(21H)-

I5  furanone; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
S-yl)-benzenesulfonamide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-

20 furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-benzamide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-4-bromobutanamide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-hydroxy-

25 3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(2-chloro-6-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-1, 1-dioxide-isothiazolidine; N-methyl-N"-(2-(2-chloro-6-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-
chloro-6-fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(2-chloro-6-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-

30 chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-
(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-
(2-(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-
chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester;

N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-
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(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-
(2-(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-
(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-
chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1, 1-dioxide-
isothiazolidine; N-methyl-N’-(2-(2-chloro-6-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; 2-(3-chloro-4-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(3-chloro-4-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(3-chloro-4-
fluorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(3-
chloro-4-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(3-chloro-4-
fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3-chloro-4-fluorophenyl)-
2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3-chloro-4-fluorophenyl)-2-
furanyl)acetamide; N-(3.,4-dihydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3.,4-dihydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-
(3-chloro-4-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-
chloro-4-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3-
chloro-4-fluorophenyl)-2-furanyl)-1, 1 -dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-
5-(3-chloro-4-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-
chloro-4-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-
4-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-
fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine;
N-methyl-N"-(3-acetoxy-4-hydroxy-5-(3-chloro-4-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(3-chloro-4-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-

furanone; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
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methanesulfonamide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yD)-benzenesulfonamide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-benzamide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-4-bromobutanamide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl1)-2-pyrrolidinone; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(3-chloro-4-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-1, 1 -dioxide-isothiazolidine; N-methyl-N’-(2-(3-chloro-4-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3-chloro-4-
fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(3-chloro-4-fluorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(3-chloro-4-
[luorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(3-chloro-
4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(3-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(3-chloro-
4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3-chloro-
4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(3-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl1)-1, 1-dioxide-
isothiazolidine; N-methyl-N’-(2-(3-chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; 2-(2-chloro-4-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(2-chloro-4-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-chloro-4-
[luorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2-
chloro-4-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-4-
fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-4-fluorophenyl)-
2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-4-fluorophenyl)-2-
furanyl)acetamide; N-(3.4-dihydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3.,4-dihydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
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(3,4-dihydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-dihydroxy-5-
(2-chloro-4-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-
chloro-4-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2-
chloro-4-fluorophenyl)-2-furanyl)-1, I -dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-
5-(2-chloro-4-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
chloro-4-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-
4-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-
fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-furanyl)- 1, I -dioxide-isothiazolidine;
N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2-chloro-4-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(2-chloro-4-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-
furanone; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-benzenesulfonamide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(21)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-benzamide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-4-bromobutanamide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-3-bromopropylsulfonamide; N-(2-(2-chloro-4-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-1, I -dioxide-isothiazolidine; N-methyl-N"-(2-(2-chloro-4-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-chloro-4-
fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(2-chloro-4-fluorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-chloro-4-

fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-chloro-
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4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-chloro-
4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-chloro-
4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-
chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1, 1 -dioxide-
isothiazolidine; N-methyl-N’-(2-(2-chloro-4-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; 2-(4-chloro-3-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(4-chloro-3-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(4-chloro-3-
fluorophenyl)-4-[[phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3.4-dihydroxy-5-(4-
chloro-3-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(4-chloro-3-
fluorophenyl)-2-furanyl)ethanesulfonamide; N- (3,4-dihydroxy-5-(4-chloro-3-fluorophenyl)-
2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(4-chloro-3-fluorophenyl)-2-
furanylacetamide; N-(3.4-dihydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3.4-dihydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-dihydroxy-5-
(4-chloro-3-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(4-
chloro-3-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(4-
chloro-3-fluorophenyl)-2-furanyl)-1, 1 -dioxide-isothiazolidine; N-methyl-N’-(3,4-dihydroxy-
5-(4-chloro-3-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-
chloro-3-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-
3-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-
fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide:;
N-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine;
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N-methyl-N’-(3-acetoxy-4-hydroxy-5-(4-chloro-3-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(4-chloro-3-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-
furanone; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yD)-benzenesulfonamide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-benzamide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-4-bromobutanamide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(4-chloro-3-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(2-(4-chloro-3-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(4-chloro-3-
fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(4-chloro-3-fluorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(4-chloro-3-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-chloro-
3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-
chloro-3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(4-chloro-
3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-
chloro-3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-chloro-
3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-
chloro-3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-
chloro-3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(4-
chloro-3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1, 1 -dioxide-
isothiazolidine; N-methyl-N’-(2-(4-chloro-3-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; 2-(3-chloro-2-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(3-chloro-2-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(3-chloro-2-
fluorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(3-
chloro-2-fluorophenyl)-2-furanyl)methanesulfonamide: N-(3.4-dihydroxy-5-(3-chloro-2-

fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(3-chloro-2-fluorophenyl)-
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2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3-chloro-2-fluorophenyl)-2-
furanyl)acetamide; N-(3.,4-dihydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3,4-dihydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-
(3-chloro-2-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-
chloro-2-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3-
chloro-2-fluorophenyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-
5-(3-chloro-2-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-
chloro-2-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-
2-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-
fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine;
N-methyl-N"-(3-acetoxy-4-hydroxy-5-(3-chloro-2-fluorophenyl)-2-
furanyl)ethanesulfonamide;2-(3-chloro-2-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-
furanone; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-benzenesulfonamide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-benzamide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-4-bromobutanamide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-succinimide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(3-chloro-2-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-1, 1 -dioxide-isothiazolidine; N-methyl-N’"-(2-(3-chloro-2-
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fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3-chloro-2-
fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(3-chloro-2-fluorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(3-chloro-2-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(3-chloro-
2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(3-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(3-chloro-
2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3-chloro-
2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-
chloro-2- fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, 1 -dioxide-
isothiazolidine; N-methyl-N’-(2-(3-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; 2-(2-chloro-5-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(2-chloro-5-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-chloro-5-
fluorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3.,4-dihydroxy-5-(2-
chloro-5-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-5-
fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-5-fluorophenyl)-
2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-chloro-5-(luorophenyl)-2-
furanyl)acetamide; N-(3,4-dihydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3,4-dihydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-
(2-chloro-5-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-
chloro-5-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2-
chloro-5-fluorophenyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-
5-(2-chloro-5-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
chloro-5-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-
5-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-
fluorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-
fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-

furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)-4-
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bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-furanyl)- 1, 1 -dioxide-isothiazolidine;
N-methyl-N’-(3-acetoxy-4-hydroxy-5-(2-chloro-5-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(2-chloro-5-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-
furanone; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-benzenesulfonamide; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-3(211)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-benzamide; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-4-bromobutanamide; N- (2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(2-chloro-5-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-1, I -dioxide-isothiazolidine; N-methyl-N’-(2-(2-chloro-5-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-chloro-5-
fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(2-chloro-5-fluorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-chloro-5-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-chloro-
5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-
chloro-5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-chloro-
S-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-
chloro-5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-chloro-
5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
chloro-5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-
chloro-5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-
chloro-5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1,1 -dioxide-
isothiazolidine; N-methyl-N’-(2-(2-chloro-5-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-

furanon-5-yl)-ethanesulfonamide; 2-(4-chloro-2-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
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furanone; 2-(4-chloro-2-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(4-chloro-2-
fluorophenyl)-4-[[phenylsulfonylJoxy]-5-amino-3(2H)-furanone; N-(3.4-dihydroxy-5-(4-
chloro-2-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(4-chloro-2-
[luorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(4-chloro-2-fluorophenyl)-
2-furanyl)benzenesulfonamide; N-(3.4-dihydroxy-5-(4-chloro-2-fluorophenyl)-2-
furanylacetamide; N-(3.4-dihydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3.,4-dihydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-
(4-chloro-2-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(4-
chloro-2-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3.4-dihydroxy-5-(4-
chloro-2-fluorophenyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-
5-(4-chloro-2-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-
chloro-2-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-
2-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-
fluorophenyl)-2-furanyl)benzenesulfonamide: N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-
fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-furanyl)- 1, I-dioxide-isothiazolidine;
N-methyl-N’-(3-acetoxy-4-hydroxy-5-(4-chloro-2-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(4-chloro-2-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-
furanone; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-benzenesulfonamide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(211)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-benzamide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-4-bromobutanamide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
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3(2H)-furanon-5-yI)-2-pyrrolidinone; N-(2-(4-chloro-2-[luorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-succinimide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(4-chloro-2-fluorophenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(2-(4-chloro-2-
fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(4-chloro-2-
fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(4-chloro-2-fluorophenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(4-chloro-2-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-chloro-
2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(4-chloro-
2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-chloro-
2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)- furanon-5-yl)-2-pyrrolidinone; N-(2-(4-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(4-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1, 1 -dioxide-
isothiazolidine; N-methyl-N’-(2-(4-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; 2-(5-chloro-2-fluorophenyl)-5-amino-4-hydroxy-3(2H)-
furanone; 2-(5-chloro-2-fluorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(5-chloro-2-
fluorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(5-
chloro-2-fluorophenyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(5-chloro-2-
fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(5-chloro-2-fluorophenyl)-
2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(5-chloro-2-fluorophenyl)-2-
furanyl)acetamide; N-(3.4-dihydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)benzamide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)-4-bromobutanamide; N-
(3,4-dihydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-
(5-chloro-2-fluorophenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(5-
chloro-2-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(5-
chloro-2-fluorophenyl)-2-furanyl)-1, I -dioxide-isothiazolidine; N-methyl-N’-(3,4-dihydroxy-
5-(5-chloro-2-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(5-
chloro-2-fluorophenyl)-2-furanyl)methanesulfonamide: N-(3-acetoxy-4-hydroxy-5-(5-chloro-

2-fluorophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-
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[luorophenyl)-2-furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-
fluorophenyl)-2-furanyl)- acetamide; N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-
furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-
furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-furanyl)- 1, I-dioxide-isothiazolidine;
N-methyl-N’-(3-acetoxy-4-hydroxy-5-(5-chloro-2-fluorophenyl)-2-
furanyl)ethanesulfonamide; 2-(5-chloro-2-fluorophenyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-
furanone; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-benzenesulfonamide; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-acetamide; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)- benzamide; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(5-chloro-2-fluorophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(2-(5-
chloro-2-fluorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(5-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(5-chloro-2-
fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(5-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-
(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-
(2-(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(5-
chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)- furanon-5-yl)-carbamic acid ethyl ester;
N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-
(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(21H)-furanon-5-yl1)-4-bromobutanamide; N-
(2-(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-

(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(5-
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chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide;
N-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1,1-dioxide-
isothiazolidine; N-methyl-N’-(2-(5-chloro-2-fluorophenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide; 2-(phenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-
(phenyl)-4-(acetoxy)-5-amino-3(2H)-furanone; -(phenyl)-4-[[phenylsulfonyljoxy|-5-amino-
3(2H)-furanone; N-(3,4-dihydroxy-5-(phenyl)-2-furanyl)methanesulfonamide; N-(3,4-
dihydroxy-5-(phenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(phenyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(phenyl)-2-furanyl)acetamide; N-(3,4-
dihydroxy-5-(phenyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(phenyl)-2-
furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(phenyl)-2-furanyl)-4-
bromobutanamide; N-(3.4-dihydroxy-5-(phenyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-
dihydroxy-5-(phenyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(phenyl)-
2-furanyl)-3-bromopropylsulfonamide; N- (3,4-dihydroxy-5-(phenyl)-2-furanyl)-1,1-dioxide-
isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(phenyl)-2-furanyl)ethanesulfonamide; N-(3-
acetoxy-4-hydroxy-5-(phenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-
(phenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(phenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(phenyl)-2-furanyl)- acetamide; N-
(3-acetoxy-4-hydroxy-5-(phenyl)-2-furanyl)- carbamic acid ethy] ester; N-(3-acetoxy-4-
hydroxy-5-(phenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(phenyl)-2-furanyl)-4-
bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(phenyl)-2-furanyl)-2-pyrrolidinone; N-(3-
acetoxy-4-hydroxy-5-(phenyl)-2-furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(phenyl)-2-
furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(phenyl)-2-furanyl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(phenyl)-2-
furanyl)ethanesulfonamide; 2-(phenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-
furanone; 2-(phenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(phenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(phenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yD)-benzenesulfonamide; N-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethylester;
N-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(phenyl)-2-methyl-
4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(phenyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-
yl)-succinimide: N-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-1,1-
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dioxide-isothiazolidine; N-methyl-N’-(2-(phenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl1)-
ethanesulfonamide; 2-(phenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(phenyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(phenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-benzenesulfonamide; N-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester;
N-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2- (phenyl)-2-methyl-
4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(phenyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-succinimide; N-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-3-
bromopropylsulfonamide; N-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(2-(phenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; 2-(2-thiophenyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2-thiophenyl)-
4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-thiophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-
3(2H)-furanone; N-(3,4-dihydroxy-5-(2-thiophenyl)-2-furanyl)methanesulfonamide; N-
(3.,4-dihydroxy-5-(2-thiophenyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-
thiophenyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-thiophenyl)-2-
furanyl)acetamide; N-(3,4-dihydroxy-5-(2-thiophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3,4-dihydroxy-5-(2-thiophenyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-
5-(2-thiophenyl)-2-furanyl)-4-bromobutanamide; N-(3.4-dihydroxy-5-(2-thiophenyl)-2-
furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2-thiophenyl)-2-furanyl)succinimide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)-3-bromopropylsulfonamide: N-(3.4-
dihydroxy-5-(2-thiophenyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3,4-
dihydroxy-5-(2-thiophenyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
thiophenyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-
(2-thiophenyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-
furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-
acetoxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N"-(3-

acetoxy-4-hydroxy-5-(2-thiophenyl)-2-furanyl)ethanesulfonamide; 2-(2-thiophenyl)-2-
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methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2-thiophenyl)-2-methyl-4-hydroxy-
5-amino-3(2H)-furanone; N-(2-(2-thiophenyl)-2-methyl-4-hydroxy-3(21H)- furanon-5-yl)-
methanesulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yI)-
ethanesulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2-thiophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(2-thiophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-
(2-thiophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
thiophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-thiophenyl)-
2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-thiophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)- 1,1 -dioxide-isothiazolidine; N-methyl-N’-(2-(2-thiophenyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-thiophenyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone; N-(2-(2-thiophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-methanesulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2-thiophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl
ester; N-(2-(2-thiophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- benzamide; N-(2-(2-
thiophenyl)-2-methyl-4-acetoxy-3(2H)-lfuranon-5-yl)-4-bromobutanamide; N-(2-(2-
thiophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-thiophenyl)-2-
methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-thiophenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(2-thiophenyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-1, I-dioxide-isothiazolidine; N-methyl-N’-(2-(2-thiophenyl)-2-
methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-furanyl)-5-amino-4-
hydroxy-3(2H)-luranone; 2-(2-furanyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-furanyl)-
4-[[phenylsulfonyl]oxy]-5-amino-3(21)-furanone; N-(3,4-dihydroxy-5-(2-furanyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2-furanyl)-2-furanyl)ethanesulfonamide;
N-(3.4-dihydroxy-5-(2-furanyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-
furanyl)-2-furanyl)acetamide; N-(3,4-dihydroxy-5-(2-furanyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3.4-dihydroxy-5-(2-furanyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(2-furanyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2-furanyl)-2-
furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2-furanyl)-2-furanyl)succinimide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-furanyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3.4-
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dihydroxy-5-(2-furanyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-methyl-N’-(3.4-
dihydroxy-5-(2-furanyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
furanyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-furanyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-furanyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-furanyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(2-furanyl)-2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-
hydroxy-5-(2-furanyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-furanyl)-2-
furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-furanyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-furanyl)-2-furanyl)succinimide; N-(3-acetoxy-4-
hydroxy-5-(2-furanyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
furanyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-methyl-N"-(3-acetoxy-4-hydroxy-5-(2-
furanyl)-2-furanyl)ethanesulfonamide; 2-(2-furanyl)-2-methyl-4-trimethylsilyloxy-5-amino-
3(2H)-furanone; 2-(2-furanyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2-
furanyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)- methanesulfonamide; N-(2-(2-furanyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-furanyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-furanyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-acetamide; N-(2-(2-furanyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
carbamic acid ethyl ester; N-(2-(2-furanyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2-furanyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide;
N-(2-(2-furanyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(2-furanyl)-
2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-furanyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-y1)-3- bromopropylsulfonamide; N-(2-(2-furanyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2-furanyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-furanyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone; N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide;
N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-
furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-furanyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-furanyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-succinimide; N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-

bromopropylsulfonamide; N-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1,1-
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dioxide-isothiazolidine; N-methyl-N"-(2-(2-furanyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; 2-(2-thiazolyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2-thiazolyl)-
4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-thiazolyl)-4- [[phenylsulfonyl]oxy]-5-amino-
3(2H)-furanone; N-(3,4-dihydroxy-5-(2-thiazolyl)-2-furanyl)methanesulfonamide; N-(3,4-

5  dihydroxy-5-(2-thiazolyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-thiazolyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-thiazolyl)-2-furanyl)acetamide; N-(3,4-
dihydroxy-5-(2-thiazolyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(2-
thiazolyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-thiazolyl)-2-furanyl)-
4-bromobutanamide; N-(3,4-dihydroxy-5-(2-thiazolyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-

10 dihydroxy-5-(2-thiazolyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-
thiazolyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3.4-dihydroxy-5-(2-thiazolyl)-2-
furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(2-thiazolyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-

15 furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-
4-hydroxy-5-(2-thiazolyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-
furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-furanyl)-2-

20  pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-thiazolyl)-2-furanyl)succinimide; N-(3-acetoxy-
4-hydroxy-5-(2-thiazolyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-
(2-thiazolyl)-2-furanyl)-1, | -dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-
(2-thiazolyl)-2-furanyl)ethanesulfonamide; 2-(2-thiazolyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)- furanone; 2-(2-thiazolyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-

25  (2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-
thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-thiazolyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-thiazolyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-

30  furanon-5-yl)-benzamide; N-(2-(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-
(2-(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-
(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)- 1, I -dioxide-isothiazolidine; N-

- 08 -



10

30

WO 2014/047519 PCT/US2013/061050

methyl-N’-(2-(2-thiazolyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-
(2-thiazolyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(2-thiazolyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-thiazolyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-thiazolyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-benzenesulfonamide; N-(2-(2-thiazolyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-acetamide; N-(2-(2-thiazolyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(2-thiazolyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-
thiazolyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-thiazolyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-thiazolyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-thiazolyl)-2-methyl-4-acetoxy-3(21H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(2-thiazolyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2-thiazolyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)- ethanesulfonamide; 2-(1-naphthyl)-5-amino-4-hydroxy-3(211)-
furanone; 2-(1-naphthyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(1-naphthyl)-4-
[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(1-naphthyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(1-naphthyl)-2-furanyl)ethanesulfonamide;
N-(3.4-dihydroxy-5-(1-naphthyl)-2-furanyl)benzenesulfonamide; N-(3.4-dihydroxy-5-(1-
naphthyl)-2-furanyl)acetamide; N-(3,4-dihydroxy-5-(1-naphthyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(1-naphthyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(1-naphthyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(1-naphthyl)-2-
furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(1-naphthyl)-2-furanyl)succinimide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(1-naphthyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-
dihydroxy-5-(1-naphthyl)-2-furanyl)-1, I-dioxide-isothiazolidine; N-methyl-N"-(3.4-
dihydroxy-5-(1-naphthyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(1-
naphthyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(1-naphthyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(1-naphthyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(1-naphthyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(1-naphthyl)-2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-
4-hydroxy-5-(1-naphthyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(1-naphthyl)-2-
furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(1-naphthyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(1-naphthyl)-2-furanyl)succinimide; N-(3-acetoxy-
4-hydroxy-5-(1-naphthyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-
(1-naphthyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(3-acetoxy-4-hydroxy-5-
(1-naphthyl)-2-furanyl)ethanesulfonamide; 2-(1-naphthyl)-2-methyl-4-trimethylsilyloxy-5-
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amino-3(2H)-furanone; 2-(1-naphthyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-
(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(1-
naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(1-naphthyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(1-naphthyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-benzamide; N-(2-(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-
(2-(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-
(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-1, I -dioxide-isothiazolidine; N-
methyl-N’-(2-(1-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-
(1-naphthyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-( I-naphthyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(1-naphthyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(1-naphthyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-benzenesulfonamide; N-(2-(1-naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-acetamide; N-(2-(1-naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(1-naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(1-
naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(1-naphthyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-( I-naphthyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(1-naphthyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-y1)-3- bromopropylsulfonamide; N-(2-(1-naphthyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-y1)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(1-naphthyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-naphthyl)-5-amino-4-hydroxy-3(2H)-furanone;
2-(2-naphthyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-naphthyl)-4-
[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2-naphthyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(2-naphthyl)-2-furanyl)ethanesulfonamide;
N-(3.4-dihydroxy-5-(2-naphthyl)-2-furanyl)benzenesulfonamide; N-(3.4-dihydroxy-5-(2-
naphthyl)-2-furanyl)acetamide; N-(3,4-dihydroxy-5-(2-naphthyl)-2-furanyl)- carbamic acid
ethyl ester; N-(3,4-dihydroxy-5-(2-naphthyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-
hydroxy-5-(2-naphthyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2-naphthyl)-2-
furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2-naphthyl)-2-furanyl)succinimide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-naphthyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-
dihydroxy-5-(2-naphthyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’- (3.4-
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dihydroxy-5-(2-naphthyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
naphthyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-naphthyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-naphthyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-naphthyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(2-naphthyl)-2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-
4-hydroxy-5-(2-naphthyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-naphthyl)-2-
furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-naphthyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-naphthyl)-2-furanyl)succinimide; N-(3-acetoxy-
4-hydroxy-5-(2-naphthyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-
(2-naphthyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-
(2-naphthyl)-2-furanyl)ethanesulfonamide; 2-(2-naphthyl)-2-methyl-4-trimethylsilyloxy-5-
amino-3(2H)-furanone; 2-(2-naphthyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-
(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-
naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-naphthyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(2-naphthyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-benzamide; N-(2-(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-
bromobutanamide; N-(2-(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-
pyrrolidinone; N-(2-(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-
(2-(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-
(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-1, I -dioxide-isothiazolidine; N-
methyl-N’-(2-(2-naphthyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-
(2-naphthyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-(2-(2-naphthyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-naphthyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-naphthyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-benzenesulfonamide; N-(2-(2-naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-acetamide; N-(2-(2-naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid
ethyl ester; N-(2-(2-naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-
naphthyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-naphthyl)-
2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-naphthyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-naphthyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(2-naphthyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2-naphthyl)-2-methyl-4-acetoxy-
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3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-pyridyl)-5-amino-4-hydroxy-3(2H)-furanone;
2-(2-pyridyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-pyridyl)-4-[[ phenylsulfonyl]oxy]-5-
amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2-pyridyl)-2-furanyl)methanesulfonamide; N-
(3,4-dihydroxy-5-(2-pyridyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-pyridyl)-
2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-pyridyl)-2-furanyl)acetamide; N-(3,4-
dihydroxy-5-(2-pyridyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(2-
pyridyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-pyridyl)-2-furanyl)-4-
bromobutanamide; N-(3,4-dihydroxy-5-(2-pyridyl)-2-furanyl)-2-pyrrolidinone; N-(3,4-
dihydroxy-5-(2-pyridyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(2-
pyridyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(2-pyridyl)-2-furanyl)-
1, 1-dioxide-isothiazolidine; N-methyl-N"-(3,4-dihydroxy-5-(2-pyridyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-
hydroxy-5-(2-pyridyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-
furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-pyridyl)-2-furanyl)succinimide; N-(3-acetoxy-4-
hydroxy-5-(2-pyridyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
pyridyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N'-(3-acetoxy-4-hydroxy-5-(2-
pyridyl)-2-furanyl)ethanesulfonamide; 2-(2-pyridyl)-2-methyl-4-trimethylsilyloxy-5-amino-
3(2H)-furanone; 2-(2-pyridyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(2-
pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(2-pyridyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(2-pyridyl)-2-methyl-4-
hydroxy-3(2H)-luranon-5-yl)-benzenesulfonamide; N-(2-(2-pyridyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-acetamide; N-(2-(2-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
carbamic acid ethyl ester; N-(2-(2-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(2-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide;
N-(2-(2-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-pyridyl)-
2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(2-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(2-pyridyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-pyridyl)-2-methyl-4-
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acetoxy-5-amino-3(2H)-furanone; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide;
N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(2-
pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-pyridyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)- succinimide; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-1,1-
dioxide-isothiazolidine; N-methyl-N"-(2-(2-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yD)-ethanesulfonamide; 2-(3-pyridyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(3-pyridyl)-4-
(acetoxy)-5-amino-3(2H)-furanone; 2-(3-pyridyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-
furanone; N-(3,4-dihydroxy-5-(3-pyridyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-
5-(3-pyridyl)-2-furanylethanesulfonamide; N-(3,4-dihydroxy-5-(3-pyridyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3-pyridyl)-2-furanyl)acetamide; N-(3.4-
dihydroxy-5-(3-pyridyl)-2-furanyl)- carbamic acid ethyl ester; N-(3.4-dihydroxy-5-(3-
pyridyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-pyridyl)-2-furanyl)-4-
bromobutanamide; N-(3,4-dihydroxy-5-(3-pyridyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-
dihydroxy-5-(3-pyridyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-
pyridyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3-pyridyl)-2-furanyl)-
1, 1-dioxide-isothiazolidine; N-methyl-N"-(3.4-dihydroxy-5-(3-pyridyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-
hydroxy-5-(3-pyridyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-
furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3-pyridyl)-2-furanyl)succinimide; N-(3-acetoxy-4-
hydroxy-5-(3-pyridyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-
pyridyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N'-(3-acetoxy-4-hydroxy-5-(3-
pyridyl)-2-furanyl)ethanesulfonamide; 2-(3-pyridyl)-2-methyl-4-trimethylsilyloxy-5-amino-
3(2H)-furanone; 2-(3-pyridyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(3-
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pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(3-pyridyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(3-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(3-pyridyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-acetamide; N-(2-(3-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
carbamic acid ethyl ester; N-(2-(3-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(3-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide;
N-(2-(3-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-pyrrolidinone; N-(2-(3-pyridyl)-
2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-y1)-3-bromopropylsulfonamide; N-(2-(3-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-y1)-1, 1 -dioxide-isothiazolidine; N-methyl-N’-(2-(3-pyridyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)- ethanesulfonamide; 2-(3-pyridyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
methanesulfonamide; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide;
N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(3-
pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3-pyridyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-succinimide; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1,1-
dioxide-isothiazolidine; N-methyl-N"-(2-(3-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-ethanesulfonamide; 2-(4-pyridyl)-5-amino-4-hydroxy-3(2H)-furanone; 2- (4-pyridyl)-4-
(acetoxy)-5-amino-3(2H)-furanone; 2-(4-pyridyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-
furanone; N-(3.4-dihydroxy-5-(4-pyridyl)-2-furanyl)methanesulfonamide; N-(3,4-dihydroxy-
5-(4-pyridyl)-2-furanylethanesulfonamide; N-(3,4-dihydroxy-5-(4-pyridyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(4-pyridyl)-2-furanyl)acetamide; N-(3,4-
dihydroxy-5-(4-pyridyl)-2-furanyl)- carbamic acid ethyl ester; N-(3.4-dihydroxy-5-(4-
pyridyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(4-pyridyl)-2-furanyl)-4-
bromobutanamide; N-(3.,4-dihydroxy-5-(4-pyridyl)-2-furanyl)-2-pyrrolidinone; N-(3.4-
dihydroxy-5-(4-pyridyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-5-(4-
pyridyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(4-pyridyl)-2-furanyl)-
1, 1-dioxide-isothiazolidine; N-methyl-N"-(3.4-dihydroxy-5-(4-pyridyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-
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furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-furanyl)- carbamic acid ethyl ester; N-(3-acetoxy-4-
hydroxy-5-(4-pyridyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-
furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-furanyl)-2-
pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(4-pyridyl)-2-furanyl)succinimide; N-(3-acetoxy-4-
hydroxy-5-(4-pyridyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-
pyridyl)-2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N'-(3-acetoxy-4-hydroxy-5-(4-
pyridyl)-2-furanyl)ethanesulfonamide; 2-(4-pyridyl)-2-methyl-4-trimethylsilyloxy-5-amino-
3(2H)-furanone; 2-(4-pyridyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(4-
pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(4-pyridyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-pyridyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-yl)-acetamide; N-(2-(4-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
carbamic acid ethyl ester; N-(2-(4-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzamide; N-(2-(4-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide;
N-(2-(4-pyridyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(4-pyridyl)-
2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(4-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(4-pyridyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(2-(4-pyridyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(4-pyridyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide;
N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(21)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-
pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-pyridyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yI)-2-pyrrolidinone; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-succinimide; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-1,1-
dioxide-isothiazolidine; N-methyl-N"-(2-(4-pyridyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-

yl)-ethanesulfonamide; 2-(2-quinolinyl)-5-amino-4-hydroxy-3(2H)-furanone; 2-(2-
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quinolinyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(2-quinolinyl)-4-[[phenylsulfonyl]oxy]-
5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(2-quinolinyl)-2-furanyl)methanesulfonamide;
N-(3.4-dihydroxy-5-(2-quinolinyl)-2-furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(2-
quinolinyl)-2-furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(2-quinolinyl)-2-
furanylacetamide; N-(3,4-dihydroxy-5-(2-quinolinyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3,4-dihydroxy-5-(2-quinolinyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-
5-(2-quinolinyl)-2-furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(2-quinolinyl)-2-
furanyl)-2-pyrrolidinone; N-(3,4-dihydroxy-5-(2-quinolinyl)-2-furanyl)succinimide; N-(3-
trimethylsilyloxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-
dihydroxy-5-(2-quinolinyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-methyl-N"-(3,4-
dihydroxy-5-(2-quinolinyl)-2-furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-
quinolinyl)-2-furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)-carbamic acid ethyl ester; N-
(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(2-
quinolinyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-
furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-
acetoxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)-1, 1-dioxide-isothiazolidine; N-methyl-N"-(3-
acetoxy-4-hydroxy-5-(2-quinolinyl)-2-furanyl)ethanesulfonamide; 2-(2-quinolinyl)-2-methyl-
4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(2-quinolinyl)-2-methyl-4-hydroxy-5-amino-
3(2H)-furanone; N-(2-(2-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(2-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl
ester; N-(2-(2-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-quinolinyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-quinolinyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-1,1-dioxide-isothiazolidine; N-methyl-N"-(2-(2-quinolinyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(2-quinolinyl)-2-methyl-4-
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acetoxy-5-amino-3(2H)-furanone; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-methanesulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
acetamide; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl
ester; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(2-
quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(2-
quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(2-quinolinyl)-2-
methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(2-quinolinyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-1, I-dioxide-isothiazolidine; N-methyl-N"-(2-(2-quinolinyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3-quinolinyl)-5-amino-4-hydroxy-
3(2H)-furanone; 2-(3-quinolinyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(3-quinolinyl)-4-

[ [phenylsulfonyljoxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(3-quinolinyl)-2-
furanyl)methanesulfonamide; N-(3.4-dihydroxy-5-(3-quinolinyl)-2-
furanyl)ethanesulfonamide; N-(3.4-dihydroxy-5-(3-quinolinyl)-2-
furanyl)benzenesulfonamide; N-(3,4-dihydroxy-5-(3-quinolinyl)-2-furanyl)acetamide; N-
(3,4-dihydroxy-5-(3-quinolinyl)-2-furanyl)- carbamic acid ethyl ester; N-(3,4-dihydroxy-5-
(3-quinolinyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(3-quinolinyl)-2-
furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(3-quinolinyl)-2-furanyl)-2-pyrrolidinone;
N-(3,4-dihydroxy-5-(3-quinolinyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-
5-(3-quinolinyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(3-quinolinyl)-
2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(3-quinolinyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-furanyl)-carbamic acid ethyl ester; N-
(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(3-
quinolinyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-
furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(3-quinolinyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3-
acetoxy-4-hydroxy-5-(3-quinolinyl)-2-furanyl)- 1, I -dioxide-isothiazolidine; N-methyl-N"-(3-

acetoxy-4-hydroxy-5-(3-quinolinyl)-2-furanyl)ethanesulfonamide; 2-(3-quinolinyl)-2-methyl-
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4-trimethylsilyloxy-5-amino-3(2H)-furanone; 2-(3-quinolinyl)-2-methyl-4-hydroxy-5-amino-
3(2H)-furanone; N-(2-(3-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
acetamide; N-(2-(3-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl
ester; N-(2-(3-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-quinolinyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-quinolinyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)-3-bromopropylsulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-
hydroxy-3(2H)-furanon-5-yl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(2-(3-quinolinyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(3-quinolinyl)-2-methyl-4-
acetoxy-5-amino-3(2H)-furanone; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-
yl)-methanesulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
ethanesulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
benzenesulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-
acetamide; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl
ester; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(3-
quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(3-
quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-2-pyrrolidinone; N-(2-(3-quinolinyl)-2-
methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-3- bromopropylsulfonamide; N-(2-(3-quinolinyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)- 1, 1-dioxide-isothiazolidine; N-methyl-N’-(2-(3-quinolinyl)-2-methyl-4-
acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; 2-(4-quinolinyl)-5-amino-4-hydroxy-
3(2H)-furanone; 2-(4-quinolinyl)-4-(acetoxy)-5-amino-3(2H)-furanone; 2-(4-quinolinyl)-4-
[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone; N-(3,4-dihydroxy-5-(4-quinolinyl)-2-
furanyl)methanesulfonamide; N-(3,4-dihydroxy-5-(4-quinolinyl)-2-
furanyl)ethanesulfonamide; N-(3,4-dihydroxy-5-(4-quinolinyl)-2-
furanyl)benzenesulfonamide; N-(3.4-dihydroxy-5-(4-quinolinyl)-2-furanyl)acetamide; N-
(3.4-dihydroxy-5-(4-quinolinyl)-2-furanyl)-carbamic acid ethyl ester; N-(3,4-dihydroxy-5-(4-
quinolinyl)-2-furanyl)benzamide; N-(3-trimethylsilyloxy-4-hydroxy-5-(4-quinolinyl)-2-
furanyl)-4-bromobutanamide; N-(3,4-dihydroxy-5-(4-quinolinyl)-2-furanyl)-2-pyrrolidinone;
N-(3.4-dihydroxy-5-(4-quinolinyl)-2-furanyl)succinimide; N-(3-trimethylsilyloxy-4-hydroxy-
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5-(4-quinolinyl)-2-furanyl)-3-bromopropylsulfonamide; N-(3,4-dihydroxy-5-(4-quinolinyl)-
2-furanyl)-1,1-dioxide-isothiazolidine; N-methyl-N’-(3,4-dihydroxy-5-(4-quinolinyl)-2-
furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-
furanyl)methanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-

5 furanyl)ethanesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-
furanyl)benzenesulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-furanyl)-
acetamide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-furanyl)-carbamic acid ethyl ester; N-
(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-furanyl)benzamide; N-(3-acetoxy-4-hydroxy-5-(4-
quinolinyl)-2-furanyl)-4-bromobutanamide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-

10 furanyl)-2-pyrrolidinone; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-
furanyl)succinimide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-furanyl)-3-
bromopropylsulfonamide; N-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-furanyl)-1,1-dioxide-
isothiazolidine; N-methyl-N’-(3-acetoxy-4-hydroxy-5-(4-quinolinyl)-2-
furanyl)ethanesulfonamide; 2-(4-quinolinyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-

I5  furanone; 2-(4-quinolinyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone; N-(2-(4-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(4-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-
quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(4-quinolinyl)-2-

20 methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-quinolinyl)-2-
methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-quinolinyl)-2-methyl-4-hydroxy-
3(2H)-furanon-5-y1)-4-bromobutanamide; N-(2-(4-quinolinyl)-2-methyl-4-hydroxy-3(2H)-
furanon-5-yl)-2-pyrrolidinone; N-(2-(4-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(4-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-3-

25  bromopropylsulfonamide; N-(2-(4-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yI)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(2-(4-quinolinyl)-2-methyl-4-hydroxy-3(2H)-furanon-
5-yl)-ethanesulfonamide; 2-(4-quinolinyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone; N-
(2-(4-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide; N-(2-(4-
quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide; N-(2-(4-

30  quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide; N-(2-(4-
quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide; N-(2-(4-quinolinyl)-2-
methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl ester; N-(2-(4-quinolinyl)-2-
methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide; N-(2-(4-quinolinyl)-2-methyl-4-acetoxy-
3(2H)-furanon-5-yl)-4-bromobutanamide; N-(2-(4-quinolinyl)-2-methyl-4-acetoxy-3(2H)-
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furanon-5-yl)-2-pyrrolidinone; N-(2-(4-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-
succinimide; N-(2-(4-quinolinyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide; N-(2-(4-quinolinyl)-2-methyl-4-acetoxy-3(2ZH)-furanon-5-yl)-1,1-
dioxide-isothiazolidine; N-methyl-N’-(2-(4-quinolinyl)-2-methyl-4-acetoxy-3(2H)-
furanon-5-yl)-ethanesulfonamide.

Another aspect of the invention relates to a subset of the compounds represented by

the structure of Formula I that are represented by the structure of Formula I1:

. RE an
R\Z?z {f“‘\ U
Z. j>_ B NV
N/
G

wherein Z is selected from the group consisting of C and N;

wherein R, R”', and R* are independently selected from the group consisting of H, -
I, -Cl, -Br, -1, -OH, -SH, -CN, N0,, -NO, -NH,. -NHR, -NRR, -C(O)R, -C(O)OH, -C(O)OR,
-C(O)NH,, -C(O)NHR, -C(O)NRR, -SOR, - SO,R, -SO,NH,, -SO;NHR, and -SO,NR;;

wherein each R is independently selected from the group consisting of (C-Cs) alkyl,
substituted (C;-Cg) alkyl, (C;-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C»-Cy) alkynyl,
substituted (C2-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cag) aryl, (Cg-Cag) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

wherein B is selected from the group consisting of

b Oyt §~ﬁ,~'§ B9t
“j ¥
d ow wd  bw d ow

wherein R' is selected from the group consisting of (C-Cs) alkyl, substituted (C-Csg)
alkyl, (C»-Cg) alkenyl, substituted (C»-Cg) alkenyl, (C2-Ces) alkynyl, substituted (C»-Cg)
alkynyl, (Cs-Cao) aryl, substituted (Cs-Cap) aryl, (Ce-Cag) arylalkyl, substituted (Cg-Cag)
arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered heteroaryl, 6-26 membered
heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

wherein W is selected from the group consisting of hydrogen, alkyl, haloalkyl, -
C(O)R, -C(O)OR, -SOR, - SO;R, -C(O)NHR, and -C(O)NR;

wherein R is independently selected from the group consisting of (C;-Cs) alkyl,
substituted (C;-Cg) alkyl, (C»-Ce) alkenyl, substituted (C»-Cg) alkenyl, (C»-Cg) alkynyl,
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substituted (C,-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cap) aryl, (Ce-Cag) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

wherein U is selected from the group consisting of hydrogen, (C;-Cs) alkyl,

5  substituted (C-Cq) alkyl, (C»-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C»-Cg) alkynyl,

substituted (C>-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Ca) aryl, (Ce-Cag) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

wherein V is selected from the group consisting of -NHSO;R, -N(R)SO:R, -C(O)R, -

10 C(O)OR, -C(S)R, and -C(S)OR;
wherein both U and V are not hydrogen: and
wherein U and V can join together to form an unsubstituted or substituted ring.

Another aspect of the invention relates to subset of the compounds represented by the

structure of Formula II that are represented by the structure of Formula I11:
(i
R N

= \
\\(\;| )t 8 w

R2, et
R*, R*, and R* are independently selected from the group consisting of H, -F, -CI, -

Br, -1, -OH, -SH, - CN, -CN, N0O,, -NO, -NH,. -NHR, -NRR, -C(O)R, -C(O)OH, -C(O)OR, -

C(O)NH,, -C(O)NHR, -C(O)NRR and the like where each R is independently (C;-Cs) alkyl,

substituted (C;-Cg) alkyl, (C»-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C»-Cg) alkynyl,

20 substituted (C5-Cg) alkynyl, (Cs-Cap) aryl, substituted (Cs-Cag) aryl, (Ce-Cag) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

B is selected from the group consisting of

o . o, 3 L0, o o
& ow § b ;O on WO b, 4O O
> e 0 0
. ;":& . g}t_}\
Emdl o Ot o e R
X _:}—\\ T '. 7
4 £ N ; P
o oM ¢ o, d o, wd b .
s & Ow,
G Gy
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wherein R'" is selected from the group consisting of hydrogen, (C;-Cs) alkyl,
substituted (C-Ce) alkyl, (C»-Cy) alkenyl, substituted (C;-Cs) alkenyl, (C5-Cg) alkynyl,
substituted (C,-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cap) aryl, (Cs-Cag) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;
and

wherein R is selected from the group consisting of hydrogen, (C;-Cs) alkyl,

substituted (C;-Cs) alkyl, (C2-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C»-Cg)

alkynyl, substituted (C;-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cag) aryl, (Ce-Cae)

arylalkyl, substituted (Cg-Ca6) arylalkyl, 5-20 membered heteroaryl, substituted 5-20

membered heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26

membered heteroarylalkyl; and

wherein W is selected from the group consisting of hydrogen, alkyl, haloalkyl, -
C(O)R, -C(O)OR, -SOR, - SOzR, -C(O)NHR, -C(O)NR; where R is independently (C;-Cs)
alkyl, substituted (C;-Cg) alkyl, (C»-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C»-Cg) alkynyl,
substituted (C,-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Csp) aryl, (Ce-Coe) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl or substituted 6-26 membered heteroarylalkyl.

Another aspect of the invention relates to subset of the compounds represented by the

structure of Formula III that are represented by the structure of Formula IV:

/-\ {ivi
1

wherein R, R?!, and R” are independently selected from the group consisting of H, -
F, -Cl, -Br, -I, -OH, -SH, -CN, -CN, N02, -NO, -NH,, -NHR, -NRR, -C(O)R, -C(O)OH, -
C(O)OR, -C(O)NH,, -C(O)NHR, and -C(O)NRR;

wherein each R is independently selected from the group consisting of (C-Cs) alkyl,
substituted (C;-Cg) alkyl, (C2-Cg) alkenyl, substituted (C,-Cyg) alkenyl, (C5-Cg) alkynyl,
substituted (C,-Cg) alkynyl, (Cs-Cap) aryl, substituted (Cs-Cag) aryl, (Cg-Cag) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl or substituted 6-26 membered heteroarylalkyl;

wherein B is selected from the group consisting of
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wherein R' is selected from the group consisting of (C;-Cs) alkyl, substituted (C-Cg)
alkyl, (C»-Cg) alkenyl, substituted (C»-Cg) alkenyl, (C»-Cs) alkynyl, substituted (C»-
Ce) alkynyl, (Cs-Cap) aryl, substituted (Cs-Cag) aryl, (Cs-Cag) arylalkyl, substituted

) (Ce-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered heteroaryl,
6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;
wherein W' and W’ are independently selected from the group consisting of alkyl,

haloalkyl, -C(O)R, - C(O)OR, -SOR, -SO;R, -C(O)NHR, and -C(O)NR3;

wherein R is independently selected from the group consisting of (C;-Cs) alkyl,

10 substituted (C-Cg) alkyl, (C3-Cg) alkenyl, substituted (C,-Cg) alkenyl, (C,-Cg) alkynyl,
substituted (C»-Cg) alkynyl, (Cs-Cag) aryl, substituted (Cs-Cag) aryl, (Ce-Ca) arylalkyl,
substituted (Cg-Csg) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl.

Another aspect of the invention relates to a subset of the compounds represented by

15  the structure of

g O g o 1 HO O
o
10 i
o s o .y 1.fo
7\ Vi \ VAR
HO O | o OH o N
¥ &

A related aspect of the invention relates to a subset of the compounds represented by
the structure of Formula IV,
wherein W' and W are joined together to form an unsubstituted or substituted ring

20  selected from the group consisting of
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wherein R'' and R" are independently selected from the group consisting of hydrogen,
-OH, -F, -Cl, - Br, -1, -C(O)R, -COsR, -CONH2, -CN, -SO»R, (C-Cs) alkyl, substituted (C;-
Ce) alkyl, (C,-Cg) alkenyl, substituted (C,-Ce) alkenyl, (C,-Cg) alkynyl, substituted (C»-Cg)
alkynyl, (Cs-Cap) aryl, substituted (Cs-Cap) aryl, (Ce-Cae) arylalkyl, and substituted (Cg-Cag)
arylalkyl.
A related aspect of the invention relates to a subset of the compounds represented by

the structure of Formula I that are represented by the structure of Formula V:

i )
Z R&@
[A)A‘ Q\,»-'* NH 2

Rﬂ? {}_Q_R»srs

{3

wherein Z is selected from the group consisting of C and N;

wherein R, R”!, and R” are independently selected from the group consisting of H, -
F, -Cl, -Br, -1, -OH, -SH, -CN, -CN, N0,, -NO, -NH,, -NHR, -NRR, -C(O)R, -C(O)OH, -
C(O)OR, -C(O)NH,, -C(O)NHR, and -C(O)NRR:

wherein each R is independently selected from the group consisting of (C;-Cs) alkyl,
substituted (C;-Cg) alkyl, (C5-Ce) alkenyl, substituted (C;-Cg) alkenyl, (C5-Cg) alkynyl,
substituted (C,-Cy) alkynyl, (Cs-C?") aryl, substituted (Cs-Cag) aryl, (C4-Cae) arylalkyl,
substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;

wherein R” is selected from the group consisting of hydrogen, (C,-Cs) alkyl,
substituted (C-Cg) alkyl, (C2-Cg) alkenyl, substituted (C2-Cg) alkenyl, (C,-Cyg) alkynyl,
substituted (C,-Ce) alkynyl, (Cs-Cao) aryl, substituted (Cs-Cao) aryl, (Ce-Cae) arylalkyl,

substituted (Cg-Cag) arylalkyl, 5-20 membered heteroaryl, substituted 5-20 membered
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heteroaryl, 6-26 membered heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl;
and

wherein R* is selected from the group consisting of (C,-Cs) alkyl, substituted (C,-Cyg)
alkyl, (C,-Ce) alkenyl, substituted (C,-Cg) alkenyl, (C,-Ce) alkynyl, substituted (C-Cg)

5  alkynyl, (Cs-Cy) aryl, substituted (Cs-Cao) aryl, (Ce-Cag) arylalkyl, substituted (Cg-Cag)
arylalkyl, 5-20 membered heteroaryl, substituted 5-20) membered heteroaryl, 6-26 membered
heteroarylalkyl, and substituted 6-26 membered heteroarylalkyl.

One aspect of the invention relates to a method of modulating the level or activity of
at least one prolyl hydroxylase in a cell, comprising contacting the cell with an effective

10 amount of the compound or salt described above and encompassed by any of Formulas I-V.
Another aspect relates to a method wherein at least one of said prolyl hydroxylases is prolyl-
4-hydrolase.

One aspect of the invention relates to a method of modulating the level or activity of at least
one prolyl hydroxylase in a subject, which comprises administering a therapeutically-

15 effective amount of an effective amount of the compound or salt described above and
encompassed by any of Formulas [-V to said subject. Another aspect relates to a method,
wherein at least one of said prolyl hydroxylases is prolyl-4-hydrolase.

Specific aspects of the invention include compounds that are represented by Formula
IV selected from the group consisting of

20 N-(3.4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)methanesulfonamide;
N-(3.4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)ethanesulfonamide;
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)benzenesulfonamide;
N-(3.,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)acetamide;
N-(3.4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)- carbamic acid ethyl ester;

25 N-(3.,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)benzamide;
N-(3-trimethylsilyloxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-4-
bromobutanamide;

N-(3.4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)-2-pyrrolidinone;
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)succinimide;

30 N-(3-trimethylsilyloxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-3-
bromopropylsulfonamide;

N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)-1, 1 -dioxide-isothiazolidine; and
N-methyl-N’-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)ethanesulfonamide.
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Specilic aspects of the invention include compounds that are represented by Formula
IV selected from the group consisting of

N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)methanesulfonamide;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)ethanesulfonamide;

> N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)benzenesulfonamide;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)- acetamide;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)- carbamic acid ethyl ester;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)benzamide;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-4-bromobutanamide;

10 N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-2-pyrrolidinone;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)succinimide;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)-3-bromopropylsulfonamide;
N-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)- 1, 1-dioxide-isothiazolidine;
and

15 N-methyl-N’-(3-acetoxy-4-hydroxy-5-(4-chlorophenyl)-2-furanyl)ethanesulfonamide.
Specific aspects of the invention include compounds that are represented by Formula

IV selected from the group consisting of
2-(4-chlorophenyl)-2-methyl-4-trimethylsilyloxy-5-amino-3(2H)-furanone;
2-(4-chlorophenyl)-2-methyl-4-hydroxy-5-amino-3(2H)-furanone;

20 N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
methanesulfonamide;
N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-ethanesulfonamide;
N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
benzenesulfonamide;

25 N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-acetamide;
N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-carbamic acid ethyl
ester;

N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-benzamide;
N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-4-bromobutanamide;

30 N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)-2-pyrrolidinone;
N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-succinimide;
N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl1)-3-

bromopropylsulfonamide;
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N-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-y1)- 1, 1-dioxide-
isothiazolidine; and
N-methyl-N’-(2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanon-5-yl)-
ethanesulfonamide.

> Specific aspects of the invention include compounds that are represented by Formula

IV selected from the group consisting of

2-(4-chlorophenyl)-2-methyl-4-acetoxy-5-amino-3(2H)-furanone;
N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-methanesulfonamide;
N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-ethanesulfonamide;

10 N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzenesulfonamide;
N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-acetamide;
N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-carbamic acid ethyl
ester;

N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-benzamide;

15 N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-4-bromobutanamide;
N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-y1)-2-pyrrolidinone;
N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-succinimide;
N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)-3-
bromopropylsulfonamide;

20 N-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-furanon-5-yl)- 1, 1 -dioxide-
isothiazolidine; and N-methyl-N'-(2-(4-chlorophenyl)-2-methyl-4-acetoxy-3(2H)-

furanon-5-yl)-ethanesulfonamide.

Therapeutic Uses of Compositions Comprising Compounds of the Invention
25 In some aspects, this invention provides for the use of a compound as herein
described, or its isomer, metabolite, tautomer, pharmaceutically acceptable salt,
pharmaceutical product, polymorph, crystal, N-oxide, hydrate, or any combination thereof,
for treating, suppressing, preventing, reducing the severity, reducing the risk, or inhibiting a
cell proliferation disorder in a subject.
30
Pharmaceutical Compositions
Related aspects of the invention are directed to compositions, including
pharmaceutical compositions, comprising the compounds of the invention, noted above. One

aspect of the invention is directed to a pharmaceutical composition comprising at least one
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pharmaceutically acceptable excipient and a therapeutically effective amount of the
compound or salt disclosed above. Still another aspect of the invention relates to a method
for pharmaceutical formulation of previously described compounds for use in oral and
intravenous applications, and in implantable materials.

Another aspect of the present invention relates to a pharmaceutical composition
including a pharmaceutical composition can contain one or more of the above-identified
compounds of the present invention.

Typically, the pharmaceutical composition of the present invention will include a
compound of the present invention or its pharmaceutically acceptable salt, as well as a
pharmaceutically acceptable carrier. The term “pharmaceutically acceptable carrier” refers to
any suitable adjuvants, carriers, excipients, or stabilizers, and can be in solid or liquid form
such as, tablets, capsules, powders, solutions, suspensions, emulsions, or implantable disc.

Typically, the composition will contain from about 0.01 to 99 percent, preferably
from about 20 to 75 percent of active compound(s), together with the adjuvants, carriers
and/or excipients. While individual needs may vary, determination of optimal ranges of
effective amounts of each component is within the skill of the art. Typical dosages comprise
about 0.01 to about 100 mg/kg body wt. The preferred dosages comprise about ().1 to about
100 mg/kg body wt. The most preferred dosages comprise about 1 to about 100 mg/kg body
wt. Treatment regimen for the administration of the compounds of the present invention can
also be determined readily by those with ordinary skill in art. That is, the [requency of
administration and size of the dose can be established by routine optimization, preferably
while minimizing any side effects.

Dosage forms

The solid unit dosage forms can be of the conventional type. The solid form can be a
capsule and the like, such as an ordinary gelatin type containing the compounds of the present
invention and a carrier, for example, lubricants and inert fillers such as, lactose, sucrose, or
cornstarch. In another embodiment, these compounds are tabulated with conventional tablet
bases such as lactose, sucrose, or cornstarch in combination with binders like acacia,
cornstarch, or gelatin, disintegrating agents, such as cornstarch, potato starch, or alginic acid,
and a lubricant, like stearic acid or magnesium stearate.

The tablets, capsules, and the like can also contain a binder such as gum tragacanth,
acacia, com starch, or gelatin; excipients such as dicalcium phosphate; a disintegrating agent
such as com starch, potato starch, alginic acid; a lubricant such as magnesium stearate; and a

sweelening agent such as sucrose, lactose, or saccharin. When the dosage unit form is a
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capsule, it can contain, in addition to materials of the above type, a liquid carrier such as a
fatty oil.
Optional Coatings

Various other materials may be present as coatings or to modify the physical form of
the dosage unit. For instance, tablets can be coated with shellac, sugar, or both. A syrup can
contain, in addition to active ingredient, sucrose as a sweetening agent, methyl and
propylparabens as preservatives, a dye, and flavoring such as cherry or orange flavor.

Excipients

For oral therapeutic administration, these active compounds can be incorporated with
excipients and used in the form of tablets, capsules, elixirs, suspensions, syrups, and the like.
Such compositions and preparations should contain at least 0.1 % of active compound. The
percentage of the compound in these compositions can, of course, be varied and can
conveniently be between about 2% to about 60% of the weight of the unit. The amount of
active compound in such therapeutically useful compositions is such that a suitable dosage
will be obtained. Preferred compositions according to the present invention are prepared so
that an oral dosage unit contains between about | mg and 800 mg of active compound.

Modes of administration

The active compounds of the present invention may be orally administered, for
example, with an inert diluent, or with an assailable edible carrier, or they can be enclosed in
hard or soft shell capsules, or they can be compressed into tablets, or they can be incorporated
directly with the food of the diet.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions
or dispersions and sterile powders for the extemporaneous preparation of sterile injectable
solutions or dispersions. In all cases, the form should be sterile and should be fluid to the
extent that easy syringability exists. It should be stable under the conditions of manufacture
and storage and should be preserved against the contaminating action of microorganisms,
such as bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for
example, water, ethanol, polyol (e.g., glycerol, propylene glycol, and liquid polyethylene
glycol), suitable mixtures thereof, and vegetable oils.

The compounds or pharmaceutical compositions of the present invention may also be
administered in injectable dosages by solution or suspension of these materials in a
physiologically acceptable diluent with a pharmaceutical adjuvant, carrier or excipient. Such
adjuvants, carriers and/or excipients include, but are not limited to, sterile liquids, such as

water and oils, with or without the addition of a surfactant and other pharmaceutically and
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physiologically acceptable components. [llustrative oils are those of petroleum, animal,
vegetable, or synthetic origin, for example, peanut oil, soybean oil, or mineral oil. In general,
waler, saline, aqueous dextrose and related sugar solution, and glycols, such as propylene
glycol or polyethylene glycol, are preferred liquid carriers, particularly for injectable
solutions.

The pharmaceutical forms suitable for implantable use include sterile wafers of
polycarboxyphenoxypropane-sebacic-acid (pCPP:SA) polymers, poly(D,L-lactic acid),
polyhydroxybutyrate, lysine diisocyanate (LDI)-glycerol polyurethane, and poly(D-L lactide-
co-glycolide). In all cases, the form should be sterile and should be a wafer or disc of
suitable dimensions for surgical implantation in the brain. The polymers should be stable
under the conditions of manufacture and storage and should be preserved against the
contaminating action of microorganisms, such as bacteria and fungi. The wafers should be
biodegradable ranging from 24 hours up to 6 months.

In one aspect, the invention provides compounds and compositions, including any
aspect described herein, for use in any of the methods of this invention. In one aspect, use of
a compound of this invention or a composition comprising the same, will have utility in
inhibiting, suppressing, enhancing or stimulating a desired response in a subject, as will be
understood by one skilled in the art. In another embodiment, the compositions may further
comprise additional active ingredients, whose activity is useful for the particular application
for which the compound of this invention is being administered.

Pharmaceutical compositions comprising modulator compounds of the invention

Therapeutic compositions typically must be sterile and stable under the conditions of
manufacture and storage. The composition can be formulated as a solution, microemulsion,
liposome, or other ordered structure suitable to high drug concentration. The carrier can be a
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example,
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a
coating such as lecithin, by the maintenance of the required particle size in the case of
dispersion and by the use of surfactants. [n many cases, it will be preferable to include
isotonic agents, for example, sugars, polyalcohols such as manitol, sorbitol, or sodium
chloride in the composition. Prolonged absorption of the injectable compositions can be
brought about by including in the composition an agent which delays absorption, for
example, monostearate salts and gelatin. Moreover, the modulators can be administered in a

time release formulation, for example in a composition 5 which includes a slow release
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polymer. The active compounds can be prepared with carriers that will protect the compound
against rapid release, such as a controlled release formulation, including implants and
microencapsulated delivery systems. Biodegradable, biocompatible polymers can be used,
such as ethylene vinyl acetate, polyanhydrides, polyglycolic acid, collagen, polyorthoesters,
polylactic acid and polylactic, polyglycolic copolymers (PLG). Many methods for the
preparation of such formulations are patented or generally known to those skilled in the art.

The mode of administration may be oral, for intestinal delivery; intranasal, for nasal
delivery; and intravenous for delivery through the blood-brain barrier. Other modes of
administration as are known in the art may also be used, including, but not limited to
intrathecal, intramuscular, intrabronchial, intrarectal, intraocular, and intravaginal delivery.

The modulator compounds can be administered as oral dosage compositions for small
intestinal delivery. Such oral dosage compositions for small intestinal delivery are well-
known in the art, and generally comprise gastroresistent tablets or capsules (Remington’s
Pharmaceutical Sciences, 16th Ed., Eds. Osol, Mack Publishing Co., Chapter 89 (1980);
Digenis et al, J. Pharm. Sci., 83:915-921 (1994); Vantini et al, Clinica Terapeutica, 145:445-
451 (1993); Yoshitomi et al, Chem. Pharm. Bull., 40:1902°1905 (1992): Thoma et al,
Pharmazie, 46:331-336 (1991); Morishita et al, Drug Design and Delivery, 7:309-319 (1991);
and Lin et al, Pharmaceutical Res., 8:9197924 (1991)); each of which is incorporated by
reference herein in its entirety).

Tablets are made gastroresistent by the addition of compounds such as cellulose
acetate phthalate or cellulose acetate terephthalate.

Capsules are solid dosage forms in which the tight junction modulator compound is
enclosed in either a hard or soft, soluble container or shell of gelatin. The gelatin used in the
manufacture of capsules is obtained from collagenous material by hydrolysis. There are two
types of gelatin. Type A, derived from pork skins by acid processing, and Type B, obtained
from bones and animal skins by alkaline processing. The use of hard gelatin capsules permit
a choice in prescribing a tight junction modulator compound or a combination thereof at the
exact dosage level considered best for the individual subject. The hard gelatin capsule
consists of two sections, one slipping over the other, thus completely surrounding the tight
junction modulator compound. These capsules are filled by introducing the modulator
compound, or gastroresistent beads containing the modulator compound, into the longer end
of the capsule, and then slipping on the cap. Hard gelatin capsules are made largely from

gelatin, FD&C colorants, and sometimes an opacifying agent, such as titanium dioxide. The
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USP permits the gelatin for this purpose to contain 0.15% (w/v) sulfur dioxide to prevent
decomposition during manufacture.

In the context of the present invention, oral dosage compositions for small intestinal
delivery also include liquid compositions which contain aqueous buffering agents that
prevent the modulator compound from being significantly inactivated by gastric fluids in the
stomach, thereby allowing the modulator compound to reach the small intestines in an active
form. Examples of such aqueous buffering agents which can be employed in the present
invention include bicarbonate buffer (pH 5.5 to 8.7, preferably about pH 7.4).

When the oral dosage composition is a liquid composition, it is preferable that the
composition be prepared just prior to administration so as to minimize stability problems. In
this case, the liquid composition can be prepared by dissolving lyophilized tight junction
modulator compound in the aqueous buffering agent. Oral dosage compositions for small
intestinal delivery also include liquid compositions which may optionally contain aqueous
buffering agents that prevent the therapeutic agent and tight junction modulator compound

from being significantly inactivated by gastric fluids in the stomach, thereby allowing
the biologically active ingredient and tight junction modulator compound to reach the small
intestines in an active form. Examples of such aqueous buffering agents which can be
employed in the present invention include bicarbonate buffer (pH 5.5 to 8.7, preferably about
pll 7.4).

When the oral dosage composition is a liquid composition, it is preferable that the
composition be prepared just prior to administration so as to minimize stability problems. In
this case, the liquid composition can be prepared by dissolving lyophilized therapeutic agent
and tight junction modulator compound in the aqueous buffering agent.

Sterile injectable solutions can be prepared by incorporating the active compound in
the required amount in an appropriate solvent with one or a combination of ingredients
enumerated above, as required, followed by filtered sterilization. Generally, dispersions are
prepared by incorporating the active compound into a sterile vehicle which contains a basic
dispersion medium and the required other ingredients from those enumerated above. Tor
sterile powders used in the preparation of sterile injectable solutions, the preferred methods of
preparation are vacuum drying and freeze-drying which yields a powder of the active
ingredient plus any additional desired ingredient from a previously sterile-filtered solution
thereof.

A “nasal” delivery composition differs from an “intestinal” delivery composition in

that the latter must have gastroresistent properties in order to prevent the acidic degradation
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of the active agents in the stomach, whereas the former generally comprises water-soluble
polymers with a diameter of about 50 1 Im in order to reduce the mucociliary clearance, and
to achieve a reproducible bioavailability of the nasally administered agents.

An “intravenous” delivery composition differs from both the “nasal™ and “intestinal”
delivery compositions in that there is no need for gastroresistance or water-soluble polymers
in the “intravenous” delivery composition.

Nasal dosage compositions for nasal delivery are well-known in the art. Such nasal
dosage compositions generally comprise water-soluble polymers that have been used
extensively to prepare pharmaceutical dosage forms (Martin et al, In: Physical Chemical
Principles of 20 Pharmaceutical Sciences, 3rd Ed., pages 592-638 (1983)) that can serve as
carriers for peptides for nasal administration (Davis, In: Delivery Systems for Peptide Drugs,
125:1-21 (1986)). The nasal absorption of pap tides embedded in polymer matrices has been
shown to be enhanced through retardation of nasal mucociliary clearance (Illum et al, Int. J.
Pharm., 46:261-265 (1988E). Other possible enhancement mechanisms include an increased
concentration gradient or 25 decreased diffusion path for peptides absorption (Ting et ai,
Pharm. Res., 9:1330-1335 (1992). However, reduction in mucociliary clearance rate has
been predicted to be a good approach toward achievement or reproducible bioavailability of
nasally administered systemic drugs (Gonda et al, Pharm. Res., 7:69-75 (1990)).
Microparticles with a diameter of about 50 p m are expected to deposit in the nasal cavity
(Bjork et al, Int. J. Pharm., 62:187'192 (1990F): and Illum et al, Int. J. Pharm., 39:189°199
(1987), while microparticles with a diameter under 10 pm can escape the filtering system of
the nose and deposit in the lower airways. Microparticles larger than 200 p m in diameter
will not be retained in the nose alter nasal administration (Lewis et al, Proc. Int. Symp.
Control Rel. Bioact. Mater., 17:280-290 (1990)).

The particular water-soluble polymer employed is not critical to the present invention,
and can be selected from any of the well-known water-soluble polymers employed for nasal
dosage forms. A typical example of a water-soluble polymer useful for nasal delivery is
polyvinyl alcohol (pvA). This material is a swellable hydrophilic polymer whose physical
properties depend on the molecular weight, degree of hydrolysis, cross-linking density, and
crystallinity (Peppas et al, In: Hydrogels in Medicine and Pharmacy, 3:109°131 (1987E.
PYA can be used in the coating of dispersed materials through phase separation, spray-
drying, spray-embedding, and spray-densation (Ting et al, supra).

A “skin” delivery composition comprising a modulator compound of the invention

may include in addition a therapeutic or immunogenic agent, fragrance, creams, ointments,
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colorings, and other compounds so long as the added component does not deleteriously affect
transdermal delivery of the therapeutic or immunogenic agent. Conventional
pharmaceutically acceptable emulsifiers, surfactants, suspending agents, antioxidants,
osmotic enhancers, extenders, diluents and preservatives may also be added. Water soluble
polymers can also be used as carriers.

The particular therapeutic or immunogenic agent employed is not critical to the
present invention, and can be, e.g., any drug compound, biologically active peptide, vaccine,
or any other moiety otherwise not absorbed through the transcellular pathway, regardless of
size or charge.

The amount of active compound in the composition may vary according to factors
such as the disease state, age, sex, and weight of the individual. Dosage regimens may be
adjusted to provide the optimum therapeutic response. For example, a single bolus may be
administered, several divided doses may be administered over time or the dose may be
proportionally reduced or increased as indicated by the exigencies of the therapeutic
situation. It is especially advantageous to formulate parenteral compositions in dosage unit
form for ease of administration and uniformity of dosage. Dosage unit form as used herein
refers (o physically 35 discrete units suited as unitary dosages for the mammalian subjects to
be treated; each unit containing a predetermined quantity of active compound calculated to
produce the desired therapeutic effect in association with the required pharmaceutical carrier.
The specification for the dosage unit forms of the invention are dictated by and directly
dependent on (a) the unique characteristics of the active compound and the particular
therapeutic effect to be achieved, and (b) the limitations inherent in the art of compounding
such an active compound for the treatment of sensitivity in individuals,

As used herein “pharmaceutically-acceptable carrier” includes any and all solvents,
dispersion media, coatings, antibacterial and antifungal agents, isotonic and absorption
delaying agents, and the like that are physiologically compatible. In one embodiment, the
carrier is 10 suitable for parenteral administration. A carrier may be suitable for
administration into the central nervous system (e.g., intraspinally or intracerebrally).
Alternatively, the carrier can be suitable for intravenous, intraperitoneal or intramuscular
administration. In another embodiment, the carrier is suitable for oral administration.
Pharmaceutically-acceptable carriers include sterile aqueous solutions or dispersions and
sterile powders for the extemporaneous preparation of sterile injectable solutions or
dispersion. The use of such media and agents for pharmaceutically active substances is well

known in the art. Except insofar as any conventional media or agent is incompatible with the
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active compound, use thereof in the pharmaceutical compositions of the invention is
contemplated. Supplementary active compounds can also be incorporated into the
compositions.

While specific aspects of the invention have been described in detail, it will be
appreciated by those skilled in the art that various modifications and alternatives to those
details could be developed in light of the overall teachings of the disclosure. Accordingly,
the particular arrangements disclosed are meant to be illustrative only, and not limiting as to
the scope of the invention, which is to be given the full breadth of the appended claims, and

any equivalent, thereof.



10

30

WO 2014/047519 PCT/US2013/061050

EXAMPLES

The foregoing discussion may be better understood in connection with the following
representative examples which are presented for purposes of illustrating the principle
methods and compositions of the invention, and not by way of limitation. Various other
examples will be apparent to the person skilled in the art after reading the present disclosure
without departing from the spirit and scope of the invention. It is intended that all such other
examples be included within the scope of the appended claims.

General Materials and Methods

All parts are by weight (e.g., % w/w), and temperatures are in degrees centigrade

(°C), unless otherwise indicated.
General Chemical Procedures

Melting points were determined with a Hoover melting point apparatus and are

uncorrected. Infrared (IR) spectra for the compounds were recorded in KBr discs on a

Mattson Satellite FTIR in cm™

. "Hand "C spectra were recorded in DMSO-ds on a Bruker
Avance Il DPX 300 MHz instrument. "’F spectra were recorded in DMSO ds on a Bruker
Avance IIT 600 (564.6 mHz). Chemical shifts were expressed in parts per million (8) with
tetramethylsilane as internal standard. Mass spectrometry was performed on a Thermo
Scientific LTQ-IT at the University of Cincinnati Mass Spectrometry facility. The purity of
the compounds was monitored by HPLC using a Waters 2695 separation module and a 2487
dual & absorbance detector with a NovaPak C18 4um 3.9x150mm column. The mobile
phases consisted of acetonitrile/H,0 using a 30 minute gradient. All compounds were >95%.
Microanalysis was performed by Atlantic Microlab Inc., and all compounds were found to be
+0.4%. All reagents were from Sigma-Aldrich. LogS, LogP, Log BBB, human intestinal
absorption, p-glycoprotein category, CYP 2C9 pKi, hERG pIC50, CYP 2D6 affinity
category, oral CNS score, IV CNS score, MW, flexibility, and total polar surface area were
calculated using StarDrop 5.1.1 release Build 178.

Scheme 1 illustrates the synthetic reactions used to summarize these reactions. Table
1 is a non-limiting list of aryl compounds that can be incorporated as “Ar' or “Ar” from
Formula Ia, Ib, and [Ta. Tables 1A and 2 illustrate the structures, names, and numbers of a

variety of key compounds disclosed in in this application.
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Compound Structure Ar' or Ar?
a QE 2-chlorophenyl
Cl
b QE 3-chlorophenyl
Cl
c CIQE 4-chlorophenyl
Cl Cl
d @_; 2,3-dichlorophenyl
Cl
y 2 A_Aic
e o ( 5 E 2,4-dichlorophenyl
Cl
f 2,5-dichlorophenyl
Cl
OCHjz
0
g 3-carboxymethylphenyl
Cl
h ol E > E 3.4-dichlorophenyl
Cl
i Q—i 3,5-dichlorophenyl
Cl
j QE 2-fluorophenyl
F
k Qg 3-fluorophenyl
F
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Compound Structure Ar' or Ar’
1 F—@—% 4-fluorophenyl
R F
m GE 2,3-difluorophenyl
F
n ( 5 § 2.4-difluorophenyl
F
0 QE 2,5-difluorophenyl
F
F
p E 2,6-difluorophenyl
F
F
q g z > E 3,4-difluorophenyl
F
r 3,5-difluorophenyl
F
S QE 2-methoxyphenyl
OMe
t 3-methoxyphenyl
MeO
u MeO—Q—% 4-methoxyphenyl
MeQ OMe
v @E 2,3-dimethoxyphenyl
OMe

¥ Meo~®—§

2,4-dimethoxyphenyl
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Compound Structure Ar' or Ar’
OMe
X Qé 2,5-dimethoxyphenyl
MeO
OMe
y % 2,6-dimethoxyphenyl
OMe
MeO 3.4-dimethoxyphenyl
MeO 3-5-dimethoxyphenyl
aa Q%
MeO
Cl
ab QE 2-chloro-6-fluorophenyl
F
Cl
ac z > E 3-chloro-4-fluorophenyl
Cl
ad ( 5 g 2-chloro-4-fluorophenyl
F
ae éi z> E 4-chloro-3-fluorophenyl
Cl F
af @% 3-chloro-2-fluorophenyl
Cl
ag QE 2-chloro-5-fluorophenyl
F
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Compound Structure Ar' or Ar?
F
ah ci (j E 4-chloro-2-fluorophenyl
F
ai Qé 5-chloro-2-fluorophenyl
Cl

i O .
ak @\E 2-thiophene

S
al @E 2-furan
am </; )I\\l\g 2-thiazole

an 1-naphthyl

%
ao 2-napthyl

ap & E 2-pyridyl
=N

aq /N E 3-pyridyl
N=

ar NC\>—§ 4-pyridyl
%
as C[;Nj/ 2-quinolinyl
=
=3
at m 3-quinolinyl
N
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Compound Structure Ar' or Ar’
au 4-quinolinyl
N / E
\Y

av FaC —©—§ 4-trifluoromethylphenyl

F3C
aw @; 3-trifluoromethylphenyl

CF,

ax § 2-trifluoromethylphenyl
ay NC—QE 4-cyanophenyl

NC
az 3-cyanophenyl

as
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Table 1A
C(;nnpnun Structure s
o0NH;
cl I 2-(4-chlorophenyl)-4-
lc I [[methylsulfonyl]oxy]-5-amino-3(2H)-
3 O_ﬁ_CHS furanone
o]
o_NH;
. Cl | 0 2-(4-chlorophenyl)-4-[[ethylsulfonyl]oxy]-
2 : 8 :O_g_/ 5-amino-3(2H)-furanone
1]
. ol
o-_NH2
cl | o 2-(4-chlorophenyl)-4-[[1-
3¢ il ropylsulfonyl]oxy]-5-amino-3(2H)-
o-8 propy yljoxy
3 i furanone
o
o-_NHz2
cl | o 2-(4-chlorophenyl)-4-[[2-
4c i propylsulfonyl]oxy]-5-amino-3(2H)-
O_ﬁ < furanone
0]
0 NH»
i | o 2-(4-chlorophenyl)-4-[[1-
S¢ n_/\/ butylsulfonyl]oxy]-5-amino-3(2H)-
5 O_crss furanone
0_NH;
6c Cl | 0)\ 2-(4-chlorophenyl)-4-[[ 1-propyl-2-methyl-
O“g sulfonyl]oxy]-5-amino-3(2H)-furanone
11
o]
NH
cl p | 20 2-(4-chlorophenyl)-4-
Tc 1] [[phenylsulfonyl]oxy]-5-amino-3(2H)-
_ P
5 0 ﬁ furanone
o]
NH
0o | é 2-(2-chlorophenyl)-4-
8a il [[phenylmethylsulfonyljoxy]-5-amino-
cl o 0—§ 3(2H)-furanone
o]
NH
& ] g 2-(3-chlorophenyl)-4-
8b il [[phenylmethylsulfonyl]oxy]-5-amino-
cl 4 0_(.85 3(2H)-furanone
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(.dompoun Structure Name
NH
& 0 | 2 2-(d-chlorophenyl)-4-
8¢ 9 [[phenylmethylsulfonyl]oxy]-5-amino-
s O_ﬁ 3(2H)-furanone
0]
Cl Cl
0 NH2 2-(2,3-dichlorophenyl)-4-
&d | 9 [[phenylmethylsulfonyl]oxy]-5-amino-
0-¢ 3(2H)-furanone
0
0]
Cl
0~ NH2 2-(2,4-dichloropheny!)-4-
8e Cl | 0 [[phenylmethylsulfonyl]oxy]-5-amino-
O—ﬁ 3(2H)-furanone
< el
Cl
0~ NHz 2-(2,5-dichlorophenyl)-4-
8f | 9 [[phenylmethylsulfonyljoxy]-5-amino-
o O—ﬁ 3(2H)-furanone
O
o]
OCH;
o]
o NH, 2-(3-carboxymethylphenyl)-4-
8g | 0 [[phenylmethylsulfonyl]oxy]-5-amino-
I 3(2H)-furanone
0-S
s %
Cl
0~ -NH2 2-(3.4-dichlorophenyl)-4-
8h Cl | ? [[phenylmethylsulfonyl]oxy]-5-amino-
O—§ 3(2H)-furanone
o o)
Cl
o NH2 2-(3,5-dichlorophenyl)-4-
8 | 9 [[phenylmethylsulfonyljoxy]-5-amino-
| O—ﬁ 3(2H)-furanone
C o]
o]
NH
o | (2) 2-(2-fluorophenyl)-4-
8j I [[phenylmethylsulfonyl]oxy]-5-amino-
S O_ﬁ 3(2H)-furanone
o]
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(.dompoun Structure Name
NH
0 | g 2-(3-fluorophenyl)-4-
8k il [[phenylmethylsulfonyl]oxy]-5-amino-
F d O_§ 3(2H)-furanone
0]
F l o 2-(4-fluorophenyl)-4-
81 i [[phenylmethylsulfonyljoxy]-5-amino-
3 O_ﬁ 3(2H)-furanone
o]
R F
0 NH2 2-(2,3-difluorophenyl)-4-
8m | CI? [[phenylmethylsulfonyl]oxy]-5-amino-
O—§ 3(2H)-furanone
o]
F
0 NH2 2-(24-difluorophenyl)-4-
8n F l 'Ill) [[phenylmethylsulfonyl]oxy]-5-amino-
O- ﬁ 3(2H)-furanone
(o]
(0]
F
0~ NH2 2-(2,5-difluorophenyl)-4-
S0 | CIT" [[phenylmethylsulfonyljoxy]-5-amino-
0+=5 3(2H)-furanone
F O 1]
0
F
o NH2 2-(2 6-difluorophenyl)-4-
8p | (III) [[phenylmethylsulfonyl]oxy]-5-amino-
0_|Sr 3(2H)-furanone
F O 0
F
0~ NH2 2-(3,4-difluorophenyl)-4-
8q F | (R [[phenylmethylsulfonyl]oxy]-5-amino-
0—§ 3(2H)-furanone
o}
0
F
0~ NH2 2-(3,5-difluorophenyl)-4-
8r | o [[phenylmethylsulfonyljoxy]-5-amino-
0—% 3(2H)-furanone
F 0]
o]
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(.dompoun Structure Name
OMe
O N2 2-(2-methoxyphenyl)-4-
8s | (|3| [[phenylmethylsulfonyljoxy]-5-amino-
O—ﬁ 3(2H)-furanone
o]
o]
0 NH»
| 2-(3-methoxyphenyl)-4-
8t I [[phenylmethylsulfonyl]oxy]-5-amino-
il 4 O_f', 3(2H)-furanone
0 NH;
MeO ] o 2-(4-methoxyphenyl)-4-
Su i [[phenylmethylsulfonyl]oxy]-5-amino-
0-¢ 3(2H)-furanone
9 ol
MeQ OMe
0~ NHz 2-(2,3-dimethoxyphenyl)-4-
8v | (u) [[phenylmethylsulfonyl]oxy]-5-amino-
0-§ 3(2H)-furanone
e o)
OMe
0~ -NH2 2-(2.4-dimethoxyphenyl)-4-
8w MeO | (I? [[phenylmethylsulfonyl]oxy]-5-amino-
0—§ 3(2H)-furanone
O o)
OMe
O NH2 2-(2,5-dimethoxyphenyl)-4-
8x | (I? [[phenylmethylsulfonyl]oxy]-5-amino-
0—% 3(2H)-furanone
MeO (0] o)
OMe
o NHz 2-(2,6-dimethoxyphenyl)-4-
8y | 9 [[phenylmethylsulfonyl]oxy]-5-amino-
o- ﬁ 3(2H)-furanone
MeO O
(0]
MeQ, o NH, 2-(3.4-dimethoxyphenyl)-4-
8z MEOO—Q: ?Q [[phenylmethylsulfonyl]oxy]-5-
4 O‘ﬁ amino-3(2H)-furanone
o]
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(.dompoun Structure Name
2-(3.5-dimethoxyphenyl)-4-
8aa 9 [[phenylmethylsulfonyljoxy]-5-amino-
0-S 3(2H)-furanone
1]
(@]
2-(2-chloro-6-fluorophenyl)-4-
8ab (IJl [[phenylmethylsulfonyl]oxy]-5-amino-
0~ ﬁ 3(2H)-furanone
o]
2-(3-chloro-4-fluorophenyl)-4-
8ac CI? [[phenylmethylsulfonyl]oxy]-5-amino-
O- ﬁ 3(2H)-furanone
o]
Cl
o NH2 2-(2-chloro-4-fluorophenyl)-4-
8ad F | ? [[phenylmethylsulfonyl]oxy]-5-amino-
0-% 3(2H)-furanone
@]
o}
F
o NH2 2-(4-chloro-3-fluorophenyl)-4-
Bae Cl | (IZI) [[phenylmethylsulfonyljoxy]-5-amino-
(0] -ﬁ 3(2H)-furanone
o}
o}
Cl F
O« -NH2 2-(3-chloro-2-fluorophenyl)-4-
8af ] CI']) [[phenylmethylsulfonyl]oxy]-5-amino-
& O—ﬁ 3(2H)-furanone
o]
Cl
0~ -NH2 2-(2-chloro-5-fluorophenyl)-4-
8ag | 9 [[phenylmethylsulfonyl]oxy]-5-amino-
0—§ 3(2H)-furanone
F o}
o]
F
O NH2 2-(4-chloro-2-fluorophenyl)-4-
8ah Cl | Q [[phenylmethylsulfonyl]oxy]-5-amino-
O—ﬁ 3(2H)-furanone
o]
o]
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Compoun Structure
d Name

2-(3-chloro-5-fluorophenyl)-4-
Bai O [[phenylmethylsulfonyl]oxy]-5-amino-
3(2H)-furanone

2-(phenyl)-4-[[ phenylmethylsulfonyl]oxy]-

BE%
o %%

Baj -S 5-amino-3(2H)-furanone
i
0 2-(2-thiophene)-4-
8ak 1 [[phenylmethylsulfonyljoxy]|-5-amino-
o ﬁ 3(2H)-furanone
o]
O 2-(2-furanyl)-4-
8al il [[phenylmethylsulfonyl]oxy]-5-amino-
iy ﬁ 3(2H)-furanone
(e}
<‘ O 2-(2-thiazolyl)-4-
Sam e i [[phenylmethylsulfonyl]oxy]-5-amino-

3(2H)-furanone

O:m

O o-NHz 2-(1-naphthyl)-4-
8an Q | o [[phenylmethylsulfonyl]oxy]-5-amino-
o g 3(2H)-furanone
@]

° | 0 2-(2-naphthyl)-4-
8ao Qe il [[phenylmethylsulfonyljoxy]-5-amino-
0-% 3(2H)-furanone
a o)

2-(2-pyridyl)-4-
[[phenylmethylsulfonyl]oxy]-5-amino-
3(2H)-furanone

8ap

el
o

O:

2-(3-pyridyl)-4-
[[phenylmethylsulfonyljoxy]-5-amino-

3(2H)-furanone

W
8aq e,

(r‘J:O

o]
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Compoun

Structure

d Name
NH
N2\ o | ; 2-(4-pyridyl)-4-
Sar — i [[phenylmethylsulfonyl]oxy]-5-amino-
O_ﬁ 3(2H)-furanone
@ o
NH
N\ 0O | ; 2-(2-quinolinyl)-4-
8as I [[phenylmethylsulfonyljoxy]-5-amino-
Z 3 0 _§ 3(2H)-furanone
o}
NH
~—T o 2-(3-quinolinyl)-4-
8at ) i [[phenylmethylsulfonyl]oxy]-5-amino-
N 6 0-% 3(2H)-furanone
O
o-_NHz 2-(4-quinolinyl)-4-
8au N / | o [[phenylmethylsulfonyljoxy]-5-amino-
\ o-8 3(2H)-furanone
o &
o_NH, _
F.C | o 2-(4-trifluoromethylphenyl)-4-
8av - il [[phenylmethylsulfonyl]oxy]-5-amino-
o-$ 3(2H)-furanone
@]
O
FsC,
0~ NH2 2-(3-trifluoromethylphenyl)-4-
Baw | 9 [[phenylmethylsulfonyl]oxy]-5-amino-
0o-% 3(2H)-furanone
a o)
CF5
o NHz 2-(2-trifluoromethylphenyl)-4-
8ax | (I? [[phenylmethylsulfonyl]oxy]-5-amino-
0-S 3(2H)-furanone
¢ &
0-_-NHz -
NC | o 2-(4-nitrilephenyl)-4-
Say 5 g [[phenylmethylsulfonyl]oxy]-5-amino-

3(2H)-furanone
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(.dompoun Structure Name
NC
O 2-(3-nitrilephenyl)-4-
Baz | C”) [[phenylmethylsulfonyl]oxy]-5-amino-
0-S 3(2H)-furanone
0 11
o]
o-_NHz
cl | 2-(4-chlorophenyl)-4-[[1-
9¢ 9 phenylethylsulfonyl]oxy]-5-amino-3(2H)-
0 _ﬁ furanone
0]
o]
0 NH,
cl | o 2-(4-chlorophenyl)-4-[[1-methyl-1-
10¢ I phenylethylsulfonyl]oxy]-5-amino-3(2H)-
4 0-% furanone
o]
o-_NHz 2-(4-chlorophenyl)-4-[[4-
llc Cl | 0 methylphenylmethylsulfonyl|oxy]|-5-amino-
0-$ 3(2H)-furanone
0 Il
0]
o NH; 2-(4-chlorophenyl)-4-[[3-
12¢ Cl | 0 methylphenylmethylsulfonyl]oxy]-5-amino-
0_5 3(2H)-furanone
0 i}
O
o-_NHz
cl | o 2-(4-chlorophenyl)-4-[[2-
13c il methylphenylmethylsulfonyl]oxy]-5-amino-
s 0-% 3(2H)-furanone
o]
Cl
o-NHz 2-(4-chlorophenyl)-4-[[4-
l4¢ cl | 0 chlorophenylmethylsulfonyljoxy]-5-amino-
Il 3(2H)-furanone
o3
Q 0
Cl
o NHz 2-(4-chlorophenyl)-4-[[3-
15¢ C!@—%l 0 chlorophenylmethylsulfonyl]oxy]-5-amino-
_d 3(2H)-furanone
Iy
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(.dompoun Structure Name

2-(4-chlorophenyl)-4-[[2-

o NH
16 4 I i
C N chlorophenylmethylsulfonyl]Joxy]-5-amino-
4 O_ﬁ Cl 3(2H)-furanone
0
F
o NHz 2-(4-chlorophenyl)-4-[[4-
17¢ cl | o fluorophenylmethylsulfonyljoxy]-5-amino-
0-8 3(2H)-furanone
o ¥
oNHz 2-(4-chlorophenyl)-4-[[3-
18¢ cl | 0 fluorophenylmethylsulfonyljoxy]-5-amino-
o _g 3(2H)-furanone
o g
0NHz _
ol | 5 2-(4-chlorophenyl)-4-[[2-
19¢ il fluorophenylmethylsulfonylJoxy]-5-amino-
4 0-% F 3(2H)-furanone
0]
CF;
o-_NH2 2-(4-chlorophenyl)-4-[[4-
20¢ cl | o trifluoromethylphenylmethylsulfonyljoxy]-
o g S-amino-3(2H)-furanone
0 I
o}
F3C,
o-_NHz 2-(4-chlorophenyl)-4-[[3-
21c Cl | 0 trifluoromethylphenylmethylsulfonyl]oxy]-
o_g 5-amino-3(2H)-furanone
0] 1]
0
0-_NH;
cl I 6 2-(4-chlorophenyl)-4-[[2-
22¢ N trifluoromethylphenylmethylsulfonyl]oxy]-
Y 0-9 CFs 5-amino-3(2H)-furanone
e}
N
O N2 /N 2-(4-chlorophenyl)-4-[[4-
23c Cl l 9 — pyridylmethylsulfonyl]oxy]-5-amino-
O—ﬁ 3(2H)-furanone
2 0
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(.dompoun Structure Name
N
o N2 7\ 2-(4-chlorophenyl)-4-[[3-
24c¢ cl | 9 — pyridylmethylsulfonyl]oxy]-5-amino-
0-S 3(2H)-furanone
0 11
0]
NH
" 0 | 2 { _\ 2-(4-chlorophenyl)-4-[[2-
25¢ 9 N pyridylmethylsulfonyl]oxy]-5-amino-
O—ﬁ 3(2H)-furanone
(0]
o]
R F
2-(4-chlorophenyl)-4-[[3,4-
o-_-NHz2 .
26¢ cl | o difluorophenylmethylsulfonyl]oxy]
o_g -5-amino-3(2H)-furanone
1]
¢ 0
NH
o 0 | f) F 2-(4-chlorophenyl)-4-[[2,3-
27¢ m difluorophenylmethylsulfonyl]oxy]-5-
0-S F amino-3(2H)-furanone
6 g

2-(4-chlorophenyl)-4-[[2.4-

28¢ difluorophenylmethylsulfonyljoxy]-5-
0 o amino-3(2H)-furanone
F
o NH2 - 2-(4-chlorophenyl)-4-[[3.5-
29¢ cl | 0 difluorophenylmethylsulfonyl]oxy]-5-
O—g amino-3(2H)-furanone
0O 1
o}
F
o-_NHz 2-(4-chlorophenyl)-4-[[2.5-
30c cl | 0 difluorophenylmethylsulfonyl]oxy]-5-
O-g 5 amino-3(2H)-furanone
o 3
NH
cl o | :) B 2-(4-chlorophenyl)-4-[[2,6-
3lc i difluorophenylmethylsulfonyljoxy]-5-
J O_ﬁ amino-3(2H)-furanone
(o} F

- 141 -




WO 2014/047519 PCT/US2013/061050
(.dompoun Structure Name
o-NHz .
cl | o 2-(4-chlorophenyl)-4-[[ 1-
32¢ i naphthylmethylsulfonyl]oxy]-5-amino-
4 O_ﬁ 3(2H)-furanone
O
o-_NHz QO 2-(4-chlorophenyl)-4-[[2-
33c Cl | 0 naphthylmethylsulfonyl]oxy|-5-amino-
0-8 3(2H)-furanone
S
NH x
cl 0 | 20 S . 2-(4-chlorophenyl)-4-[[2-
34c I thiophenemethylsulfonyl]oxy|-5-amino-
0-$ 3(2H)-furanone
0]
NH
al o ] 2 2-(4-chlorophenyl)-4-
35¢ 0@ [[phenoxycarbonyl Joxy]-5-amino-3(2H)-
S O_‘&O furanone
0NH2 p 2-(4-chlorophenyl)-4-
36¢ Cl | 0 [[benzyloxycarbonyl|oxy]-5-amino-3(2H)-
O—< furanone
O 0
NH
cl O 1 2 2-(4-chlorophenyl)-4-
37¢ HN [[phenylaminothiocarbonyl]oxy]-5-amino-
J O_‘% 3(2H)-furanone
0-_-NH2 2-(d-chlorophenyl)-4-
38c Cl | HN [[benzylaminothiocarbonyl]oxy]-5-amino-
O—« 3(2H)-furanone
O S
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Example 1 Synthesis and characterization of compounds in Table 1A.

General Procedures for Preparation of Aryltetronimides

Potassium cyanide (0.91g) was added to sodium carbonate (1.7g) in deionized water
(30 mL) in a 3-Neck Glass Round Flask and placed in an ice bath. The system was
repeatedly purged using a vacuum pump and nitrogen gas. Glyoxal (3.72g) was then added
to the system without the introduction of O; and the reactants were allowed to dissolve with
stirring. In a stoppered tube, the appropriate arylaldehyde (7.11 mmoles) was added to 1,4-
dioxane (5 mL), purged, and then added drop-wise to the system. The system was then
removed from the ice bath and allowed to stir at room temperature for | hour. After 1 hour,
acetic acid (5 mL) was added drop-wise until gas bubbles were no longer visible from the
addition of acetic acid, or until the solution was at a pI of less than 6. The solution was
vacuum filtered and washed with ice cold water (5 mL), methanol (5 mlL) and ether (5 mL)
and then was allowed to air dry. Crude material was recrystallized with methanol, collected
by vacuum filtration and rinsed with diethyl ether and dried under vacuum.
Compound lc: 2-(4-chlorophenyl)-4-[[methylsulfonylJoxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THI
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of methanesulfonyl chloride in dry THF is added dropwise. The
reaction is stirred for 16 hours, followed by the addition of a saturated ammonium chloride
solution . The mixture is extracted 3 times with 30 mL of diethyl ether. The combined ether
extracts are washed with water and brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 2¢: 2-(4-chlorophenyl)-4-[[ethylsulfonyl]oxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THIF, The reaction is stirred at room temperature
for 30 minutes, and 1 eq of ethanesulfonyl chloride in dry THF is added dropwise. The
reaction is stirred for 16 hours, followed by the addition of a saturated ammonium chloride
solution . The mixture is extracted 3 times with 30 mL of diethyl ether. The combined ether
extracts are washed with water and brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 3c: 2-(4-chlorophenyl)-4-[[ 1 -propylsulfonyl]oxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THI

under argon is added triethylamine in dry THF. The reaction is stirring at room temperature
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for 30 minutes, and 1 eq of n-propanesulfonyl chloride in dry THF is added dropwise. The
reaction is stirred for 16 hours, followed by the addition of a saturated ammonium chloride
solution . The mixture is extracted 3 times with 30 mL of diethyl ether, the combined ether
extracts are washed with water and brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 4c¢: 2-(4-chlorophenyl)-4-[ [ 2-propylsulfonyljoxy|-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and | eq of i-propanesulfonyl chloride in dry THF is added dropwise. The
reaction is stirred for 16 hours, followed by the addition of a saturated ammonium chloride .
The mixture is extracted 3 times with 30 mL of diethyl ether. The combined ether extracts are
washed with water and brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The solid is recrystallized with methanol.
Compound 5¢: 2-(4-chlorophenyl)-4-[[ L-butylsulfonyl]oxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of n-butanesulfonyl chloride in dry THF is added dropwise. The
reaction is stirred for 16 hours, followed by the addition of a saturated ammonium chloride .
The mixture is extracted 3 times with 30 mL of diethyl ether, the combined ether extracts are
washed with water and brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The solid is recrystallized with methanol.
Compound 6c: 2-(4-chlorophenyl)-4-[[ I -propyl-2-methyl-sulfonylJoxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirring at room temperature
for 30 minutes, and 1 eq of i-butanesulfonyl chloride in dry THF is added dropwise. The
reaction is stirred for 16 hours, followed by the addition of a saturated ammonium chloride
solution . The mixture is extracted 3 times with 30 mL of diethyl ether. The combined ether
extracts are washed with water and brine, dried over sodium sulfate, filtered, and
concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 7c¢: 2-(4-chlorophenyl)-4-[[phenylsulfonyl]oxy]-5-amino-3(2H)-furanone

5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one was stirred in 50 mL of dry
THF under argon gas for 16 hours with 4.7 g K;CO; and 4.25 mlL. of benzenesulfonyl

chloride. The reaction was filtered, and the filtrate was acidified with 24 mlL. 1N HCI, and

- 154 -



10

30

WO 2014/047519 PCT/US2013/061050

extracted 5 times with 20 mL of diethyl ether. The combined ether extracts were washed
with brine and dried with Na,SO,. After filtration, 100 mL of hexanes was added to the
solution, resulting in a precipitate, which was collected using vacuum filtration and
recrystallized with MeOH. Yield = 17%. mp 190-195°C; FTIR 3099, 1630; '"H NMR (300
MHz, DMSO-dg, ppm) & 8.54 (s, 2H), 7.93 (d, J = 8.1 Hz, 2H), 7.74 (t, J = 7.2 Hz, 1H), 7.57
(t, J = 8.1 Hz, 2H), 7.48 (d, J = 8.7 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 5.54 (s, 1H). "C NMR
(75 MHz, DMSO-dg, ppm) 8 181.2, 173.4, 135.2, 135.0, 134.2, 133.9, 129.7, 129.2, 129.1,
129.0, 106.6, 82.9. Elemental Analysis Calc: C 52.54, H 3.31, N 3.83. C19.69; Found: C
52.50, H 3.33, N 3.79, C1 9.84; C;H2CINOsS; HPLC retention time: 32.2 min.
Compound 8a: 2-(2-chlorophenyl)-4-[[phenylmethylsulfonylJoxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(2-chlorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added dropwise.
The reaction is stirred for 16 hours followed by the addition of a saturated ammonium
chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether. The
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8b:2-(3-chlorophenyl)-4-[|phenylmethylsulfonyl]Joxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(3-chlorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added dropwise.
The reaction is stirred for 16 hours followed by the addition of a saturated ammonium
chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether, the
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8c: 2-(4-chlorophenyl)-4-[[phenylmethylsulfonyljoxy]-5-amino-3(2H)-furanone
2-(4-chlorophenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-furanone

2.5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one was stirred in 100 mL of
dry THF. 1.31 mL of TEA was added, and 30 minutes later 2.11g of
phenylmethylsulfonylchloride was added to the reaction. The reaction was stirred for 24
hours. The reaction was filtered, and the filtrate was acidified with 24 ml. 1IN HCI, and
extracted 5 times with 20 mL of diethyl ether. The combined ether extracts were washed
with brine, and dried with Na,SOy. After filtration, the solution was concentrated under

reduced pressure, and the resulting solid was recrystallized from methanol. Yield = 27%.
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FTIR 2957, 1636; 'H NMR (300 MHz, DMSO-ds, ppm) & 8.79 (s, 2H), 7.60-7.49 (m, 4H),
7.43-7.35 (m, SH), 5.80 (s, 1H), 4.97 (d, J = 14.1, 1H), 4.90 (d, J = 14.1, 1H). “C NMR (75
MHz, DMSO-dg, ppm) 8 181.8, 173.9, 134.3, 134.1, 131.5, 129.3, 129.1, 129.1, 129.0, 128.9,
107.9, 83.1, 57.8. Elemental Analysis Cale: C 53.76, H 3.72, N 3.69; Found: C 53.90, H
3.68, N 3.70; Cy7H4CINOsS; HPLC retention time: 32.2 min.
Compound 8d: 2-(2,3-dichlorophenyl)-4-[[phenylmethylsulfonylJoxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(2,3-dichlorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THI. The reaction is stirred at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THI is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8e: 2-(2,4-dichlorophenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-
furanone

To a solution of 5¢g of 5-amino-4-hydroxy-2-(2,4-dichlorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THF. The reaction is stirred at room
temperature for 30 minutes, and | eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours, followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8f: 2-(2,5-dichlorophenyl)-4-[[phenylmethylsulfonyljoxy]-5-amino-3(2H)-
furanone

To a solution of 5¢g of 5-amino-4-hydroxy-2-(2,5-dichlorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THE. The reaction is stirred at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,

filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
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Compound 8g: 2-(3-carboxymethylphenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-
furanone

To a solution of 5¢g of 5-amino-4-hydroxy-2-(3-carboxymethylphenyl)-furan-3-one in
dry THF under argon is added triethylamine in dry THF. The reaction is stirred at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride . The mixture is extracted 3 times with 30 mL of diethyl ether. The
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8h: 2-(3,4-dichlorophenyl)-4-[ [phenylmethylsulfonyl|oxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(3,4-dichlorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THE. The reaction is stirred at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride . The mixture is extracted 3 times with 30 mL of diethyl ether. The
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8i: 2-(3,5-dichlorophenyl)-4-| [phenylmethylsulfonylJoxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(3,5-dichlorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THE. The reaction is stirred at room
temperature for 30 minutes, and | eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8j: 2-(2-fluorophenyl)-4-[[phenylmethylsulfonyljoxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(2-fluorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added dropwise.
The reaction is stirred for 16 hours, followed by the addition of a saturated ammonium

chloride solution. The mixture is extracted 3 times with 30 mL of diethyl ether. The
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combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8k: 2-(3-fluorophenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(3-fluorophenyl)-furan-3-one in dry THFF
under argon is added triethylamine in dry THI. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added dropwise.
The reaction is stirred for 16 hours followed by the addition of a saturated ammonium
chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether. The
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 81: 2-(4-fluorophenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-furanone

To a solution of 5¢g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added dropwise.
The reaction is stirred for 16 hours, followed by the addition of a saturated ammonium
chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.The
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8m: 2-(2,3-difluorophenyl)-4-[[phenylmethylsulfonyljoxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(2,3-difluorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THE. The reaction is stirred at room
temperature for 30 minutes, and | eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours,followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8n: 2-(2,4-difluorophenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(2,4-difluorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THF. The reaction is stirred at room
temperature for 30 minutes, and | eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated

ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
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The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8o: 2-(2,5-difluorophenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-
furanone

> To a solution of 5g of 5-amino-4-hydroxy-2-(2,5-difluorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THIF. The reaction is stirred at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THI is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl

10 ether. The combined ether extracts are washed with water and brine, dried over sodium
sulfate, filtered, and concentrated under reduced pressure. The solid is recrystallized with
methanol.

Compound 8p: 2-(2,6-difluorophenyl)-4-[[ phenylmethylsulfonylJoxy]-5-amino-3(2H)-
furanone

15 To a solution of 5g of 5-amino-4-hydroxy-2-(2,6-difluorophenyl)-furan-3-one in dry
THF under argon is added triethylamine in dry THFE. The reaction is stirred at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.

20  The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8q: 2-(3.4-difluorophenyl)-4-[[ phenylmethylsulfonyl]oxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(3,4-difluorophenyl)-furan-3-one in dry

25  THF under argon is added triethylamine in dry THF. The reaction is stirred at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,

30 filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8r: 2-(3,5-difluorophenyl)-4-[[phenylmethylsulfonyljoxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(3,5-difluorophenyl)-furan-3-one in dry

THF under argon is added triethylamine in dry THF. The reaction is stirred at room
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temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8av
2-(4-trifluoromethylphenyl)-4-[[phenylmethylsulfonylJoxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-trifluoromethylphenyl)-furan-3-one in
dry THF under argon is added triethylamine in dry THF. The reaction is stirring at room
temperature for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THI is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether.
The combined ether extracts are washed with water and brine, dried over sodium sulfate,
filtered, and concentrated under reduced pressure. The solid is recrystallized with methanol.
Example 8ay: 2-(4-nitrilephenyl)-4-[[phenylmethylsulfonyl]oxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-nitrilephenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added dropwise.
The reaction is stirred for 16 hours followed by the addition of a saturated ammonium
chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether. The
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 8az: 2-(3-nitrilephenyl)-4-[[phenylmethylsulfonyljoxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(3-nitrilephenyl)-furan-3-one in dry THF
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and 1 eq of phenylmethylsulfonyl chloride in dry THF is added dropwise.
The reaction is stirred for 16 hours followed by the addition of a saturated ammonium
chloride solution . The mixture is extracted 3 times with 30 mL of diethyl ether. The
combined ether extracts are washed with water and brine, dried over sodium sulfate, filtered,
and concentrated under reduced pressure. The solid is recrystallized with methanol.
Compound 17¢: 2-(4-chlorophenyl)-4-[[4-fluorophenylmethylsulfonyljoxy]-5-amino-3(2H)-
furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THF

under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
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for 30 minutes, and 1 eq of 4-fluorophenylmethylsulfonyl chloride in dry THI is added
dropwise. The reaction is stirred for 16 hours followed by the addition of a saturated
ammonium chloride solution . The mixture is extracted 3 times with 30 mL of diethyl
ether. The combined ether extracts are washed with water and brine, dried over sodium
sulfate, filtered, and concentrated under reduced pressure. The solid is recrystallized with
methanol.
Compound 35¢: 2-(4-chlorophenyl)-4-[[phenoxycarbonyl]oxy]-5-amino-3(2H)-furanone

To a solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one in dry THI
under argon is added triethylamine in dry THF. The reaction is stirred at room temperature
for 30 minutes, and | eq of phenylchloroformate in dry THF is added dropwise. The reaction
is stirred for 16 hours followed by the addition of a saturated ammonium chloride solution .
The mixture is extracted 3 times with 30 mL of diethyl ether. The combined ether extracts are
washed with water and brine, dried over sodium sulfate, filtered, and concentrated under
reduced pressure. The solid is recrystallized with methanol.
Compound 37c¢: 2-(4-chlorophenyl)-4-[[phenylaminothiocarbonyl]oxy]-5-amino-3(2H)-
furanone

To a stirring solution of 5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one and
sodium carbonate (1.7g) in deionized water (30 mL) is added phenylisothiocyanate. The
reaction is stirred at room temperature for 24 hours. A saturated ammonium chloride solution
is added and the mixture is extracted 3 times with 30 mL of diethyl ether. The combined ether
extracts are washed with water and brine, dried over sodium sulfate, filtered, and

concentrated under reduced pressure. The solid is recrystallized with methanol.

Example 2 Synthesis and characterization of compounds in Table 2
General Procedures

Potassium cyanide (0.91g) was added to sodium carbonate (1.7g) in deionized water
(30 mL) in a 3- Neck Glass Round Flask and placed in an ice bath. The system was
repeatedly purged using a vacuum pump and nitrogen gas. Glyoxal (3.72g) was then added to
the system without the introduction of O, and the reactants were allowed to dissolve with
stirring. In a stoppered tube, the appropriate arylaldehyde (7.11 mmoles) was added to 1,4-
dioxane (5 mL), purged, and then added drop-wise to the system. The system was then
removed from the ice bath and allowed to stir at room temperature for 1 hour. After 1 hour,
acetic acid (5 mL) was added drop-wise until gas bubbles were no longer visible from the

addition of acetic acid, or until the solution was at a pH of less than 6. The solution was
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vacuum filtered and washed with ice cold water (5 mL), methanol (5 mlL) and ether (5 mL)
and then was allowed to air dry. Crude material was recrystallized with methanol, collected
by vacuum filtration and rinsed with diethyl ether and dried under vacuum.
Example I¢
5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one
Yield = 70%. mp 221-2°C; FTIR 3079, 1638; 'H NMR (300 MHz, DMSO-ds, ppm) &
7.82 (s, 2H), 7.46 (d, J = 8.7 Hz, 2H), 7.30 (s, 1H), 7.29 (d, J = 8.7 Hz, 2H), 5.43 (s, 1H). °C
NMR (75 MHz, DMSO-dg, ppm) & 182.6, 173.1, 135.7, 133.2, 128.9, 128.6, 111.7, 82.2.
HRMS Calc: 248.00849, Found: 248.00852 MNa" = CoHgNO;CINa™; Elemental Analysis
Cale: C 53.23, H 3.57, N 6.21, Cl 15.71; Found: C 53.35, H 3.61, N 6.24, Cl 15.83
C1oHgCINO;z; HPLC retention time: 16.7 min.
Example 1j
5-amino-4-hydroxy-2-(2-fluorophenyl)-furan-3-one
Yield = 84%. mp 160-3°C; FTIR 3079, 1638; "H NMR (DMSO dg) 5.60 (1H, s), 7.22-
7.78 (4H, m); HRMS Calc: 210.05610, Found: 210.05609 MH" = CoHy F NO5"; Elemental
Analysis Cale: C 57.42, H 3.85, N 6.70, F 9.08; Found: C 57.50, H 3.92, N 6.61, F 8.99
C1oHgFNO3; HPLC retention time: 11.42 min.
Example 1k
5-amino-4-hydroxy-2-(3-fluorophenyl)-furan-3-one
Yield = 60%. mp 168°C; FTIR 3356, 3129, "H NMR (DMSO dg) 5.44 (1H, s), 7.05-
7.27 (4H, m); HRMS Calc: 210.05610, Found: 210.05609 MH" = CoHy F NOs+; Elemental
Analysis Calc: C 57.42, H 3.85, N 6.70, F 9.08; Found: C 57.41, H 3.87, N 6.61, I 8.97
C1oHgFNO3; HPLC retention time: 12.63 min.
Example 11
5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one
Yield = 68%. mp 160°C; FTIR 3351, 3138; '"H NMR (DMSO d) 5.41 (1H, s), 7.22-
7.78 (411, m); HRMS Calc: 210.05610, Found: 210.05609 MIH" = C ol F NO;™; Elemental
Analysis Cale: C 57.42, H 3.85, N 6.70, F 9.08; Found: C 57.42, H 3.97, N 6.66, I 8.90
C1oHsFENO;3; HPLC retention time: 11.88 min.
Example Im
5-amino-4-hydroxy-2-(2,3-difluorophenyl)-furan-3-one
Yield = 76%. mp 193°C; FTIR 3391, 3277, 1539; '"H NMR (DMSO de) 5.68 (1H, s),
7.05-7.85 (3H, m); HRMS Calc: 228.04668, Found: 228.04669 MH" = C;oHg F2NO;s™;
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Elemental Analysis Cale: C 52.87, H 3.11, N 6.17, F 16.73; Found: C 53.10, H 3.11, N 6.17,
F 16.57 CjoH5H;NO;5; HPLC retention time: 13.02 min.
Example In
5-amino-4-hydroxy-2-(2,4-difluorophenyl)-furan-3-one
Yield = 67%. mp 182-3°C; FTIR 3252, 1608; "H NMR (DMSO ds) 5.59 (1H, s), 7.13-
7.79 (3H, m); HRMS Calc: 228.04668, Found: 228.04671 MH* = CoHs F-NO5"; Elemental
Analysis Cale: C 52.87, H 3.11, N 6.17, F 16.73; Found: C 52.84, H 3.00, N 6.16, F 16.59
CoH4715:NO;5; HPLC retention time: 12.63 min.
Example 1o
5-amino-4-hydroxy-2-(2,5-difluorophenyl)-furan-3-one
Yield = 80%. mp 196°C; FTIR 3391, 3267; 'H NMR (DMSO dg) 5.61 (1H, s), 7.03-
7.84 (3H, m); HRMS Calc; 228.04668, Found; 228.04670 MH" = CHg F-NO5™; Elemental
Analysis Cale: C 52.87, H3.11, N 6.17, F 16.73; Found: C 52.79, H 3.11, N 6.15, F 16.57
CoH7E;NO;5; HPLC retention time: 12.09 min.
Example Ip
5-amino-4-hydroxy-2-(2,6-difluorophenyl)-furan-3-one
Yield = 70%. mp 159-60°C; FTIR 3535, 3406; '"H NMR (DMSO ds) 5.68 (1H, s),
7.14-7.73 (3H, m); HRMS Calc: 228.04668, Found: 228.04670 MH" = CgHs FoNO;";
Elemental Analysis Calc: C 52.87, H 3.11, N 6.17, F 16.73; Found: C 52.62, H 3.10, N 5.94,
F 16.57 CoH;F,NO3; HPLC retention time: 11.30 min.
Example 1q
5-amino-4-hydroxy-2-(3,4-difluorophenyl)-furan-3-one
Yield = 76%. mp 190-4°C; FTIR 3322, 3124; '"H NMR (DMSO de) 5.44 (1H, s), 7.13-
7.85 (3H, m); HRMS Calc: 228.04668, Found: 228.04670 MH" = CpHs FoNOs™; Elemental
Analysis Calc: C 52.87, H3.11, N 6.17, I 16.73; Found: C 53.13, H3.16, N 6.15, F 16.61
C1oH7F;NO3; HPLC retention time: 13.79 min.
Example Ir
S-amino-4-hydroxy-2-(3,5-difluorophenyl)-furan-3-one
Yield = 58%. mp 190-1°C; FTIR 3346, 3143; 'H NMR (DMSO dg) 5.68 (1H, s), 7.05-
7.85 (3H, m); HRMS Calc; 228.04668, Found; 228.04670 MH" = CoHg FoNO5™; Elemental
Analysis Cale: C 52.87, H3.11, N 6.17, I 16.73; Found: C 52.88, H 3.06, N 6.15, F 16.70
CoH7E;NO;5; HPLC retention time: 14.00 min.
Example 2¢
2-(4-chlorophenyl)-4-(acetoxy)-5-amino-3(2H)-furanone
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lg of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one was stirred in acetic
anhydride under nitrogen gas for 16 hours. The reaction was cooled to -78°C, and
Iyophilized. The dried mass was recrystallized from MeOH. Yield = 44%. mp 221-2°C;
FTIR 3030, 1628; 'H NMR (300 MHz, DMSO-de, ppm) & 8.30 (s, 2H), 7.47 (d, J = 8.7 Hz,
2H), 7.35 (d, J = 8.7 Hz, 2H), 5.63 (s, 1H), 2.14 (s, 3H). "C NMR (75 MHz, DMSO-dg, ppm)
8 182.4, 173.0, 168.9, 134.8, 133.8, 129.1, 129.1, 106.9, 83.2, 20.7. Elemental Analysis
Cale: C 53.85, H 3.77, N 5.23; Found: C 53.76, H 3.90, N 5.24; C,H;¢CINO4; HPLC
retention time: 19.7 min.

Example 3¢
2-(4-chlorophenyl)-4-[[phenylsulfonyljoxy|-5-amino-3(2H)-furanone

5g of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one was stirred in 50 mL of dry
THF under nitrogen gas for 16 hours with 4.7 g K;CO; and 4.25 mL of benzenesulfonyl
chloride. The reaction was filtered, and the filtrate was acidified with 24 mlL. 1IN HCI, and
extracted 5 times with 20 mL of diethyl ether. The combined ether extracts were washed
with brine, and dried with Na,SO,. After filtration, 100 mL of hexanes was added to the
solution, resulting in a precipitate, which was collected using vacuum filtration and
recrystallized with MeOH. Yield = 17%. mp 190-195°C; FTIR 3034, 1630; 'H NMR (300
MHz, DMSO-dg, ppm) 8 8.54 (s, 2H), 7.93 (d, J = 8.1 Hz, 2H), 7.74 (, /= 7.2 Hz, 1H), 7.57
(t, J = 8.1 Hz, 2H), 7.48 (d, J = 8.7 Hz, 2H), 7.18 (d, J = 8.4 Hz, 2H), 5.54 (s, 1H). *C NMR
(75 MHz, DMSO-de, ppm) 6 181.2, 173.4, 135.2, 135.0, 134.2, 133.9, 129.7, 129.2, 129.1,
129.0, 106.6, 82.9. Elemental Analysis Calc: C 52.54, H 3.31, N 3.83, C1 9.69; Found: C
52.50, H 3.33, N 3.79, C19.84; C16H2CINOsS:; HPLC retention time: 32.2 min.

Example 4¢
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)methanesulfonamide

Sg of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one was stirred in 50 mL of dry
THF under nitrogen gas for 16 hours with 4.6 g K;CO; and 1.5 mL of methanesulfonyl
chloride. The reaction was filtered, and the filtrate was acidified with 24 mIL. 1N HCI, and
extracted 5 times with 20 mL of diethyl ether. The combined ether extracts were washed
with brine, and dried with Na>SOy. After filtration, 100 ml. of hexanes was added to the
solution, resulting in a precipitate, which was collected using vacuum filtration and
recrystallized with MeOIl. The material was further purified by column chromatography.
Yield = 18%. mp 175°C; FTIR 3169, 1616; 'H NMR (300 MHz, DMSO-ds, ppm) 6 8.41 (s,
1H), 8.09 (s, 1H), 7.96 (d, J = 8.4 Hz, 2H), 7.85 (s, 1H), 7.59 (d. J = 8.4 Hz, 2H), 3.55 (s,
3H). "C NMR (75 MHz, DMSO-ds, ppm) & 185.7, 165.1, 140.7, 136.9, 135.9, 133.5, 130.0,
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129.7, 40.7. Elemental Analysis Calc: C 43.50, H 3.32, C111.67, N 4.61; Found: C 43.66, H
3.40, C1 11.54, N 4.55; C;,H,,CINOsS; HPLC retention time: 25.2 min.
Example 5¢
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)ethanesulfonamide
Sg of 5-amino-4-hydroxy-2-(4-chlorophenyl)-furan-3-one was stirred in 50 mL of dry
THF under nitrogen gas for 16 hours with 4.6 g K;CO;5 and 2.1 mL of ethanesulfonyl
chloride. The reaction was filtered, and the filtrate was acidified with 24 mL. IN HCI, and
extracted 5 times with 20 mL of diethyl ether. The combined ether extracts were washed
with brine, and dried with Na,SO,. After filtration, 100 mL of hexanes was added to the
solution, resulting in a precipitate, which was collected using vacuum filtration and
recrystallized with ethyl acetate. Yield =21%. mp 183-185°C; FTIR 3181, 1616; '"H NMR
(300 MHz, DMSO-dg, ppm) 6 8.41 (s, 1H), 8.08 (s, 1H), 7.95 (d, J= 9.3 Hz, 2H), 7.85 (s,
1H), 7.59 (d. J = 9.0 Hz, 2H), 3.68 (q, J = 7.2 Hz, 2H), 1.40 (t, J = 6.9 Hz, 3H). "C NMR (75
MHz, DMSO-d6, ppm) 8 185.8, 165.1, 140.7, 136.8, 136.1, 133.5, 130.0, 129.7, 48.0, 8.6.
Elemental Analysis Calc: C 45.36, H 3.81, C1 11.16, N 4.41; Found: C 45.42, H 3.85, Cl
11.06, N 4.37; C;,H,CINOsS; HPLC retention time: 29.9 min.
Example 4¢
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)methanesulfonamide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one is stirring in SOmL dry
THF under dry nitrogen. The reaction is cooling in an ice bath, and 1 equivalent of
triethylamine is added dropwise. The reaction is warmed to room temperature,
chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
for 30 minutes. 1 equivalent of methyl sulfonyl chloride is added dropwise. | equivalent of
TEA is added dropwise, and the reaction is gently refluxing with a water bath for | hour. The
reaction is cooling to room temperature, and | equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The combined
ether extracts are washed with water and brine, the ether is dried with sodium sulfate, is
filtered, and evaporates to yield a solid which is recrystallized with methanol.
Example 6¢
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)benzenesulfonamide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one is stirring in SOmL dry
THF under dry nitrogen. The reaction is cooling in an ice bath, and 1 equivalent of

triethylamine is added dropwise. The reaction is warmed to room temperature,
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chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
for 30 minutes. 1 equivalent of benzene sulfonyl chloride is added dropwise. | equivalent of
TEA is added dropwise, and the reaction is gently refluxing with a water bath for | hour. The
reaction is cooling to room temperature, and 1 equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The combined
ether extracts are washed with water and brine, the ether is dried with sodium sulfate, is
filtered, and evaporates to yield a solid which is recrystallized with methanol.
Example 7¢
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)acetamide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one is stirring in SOmL dry
THF under dry nitrogen. The reaction is cooling in an ice bath, and 1 equivalent of
triethylamine is added dropwise. The reaction is warmed to room temperature,
chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
for 30 minutes. | equivalent of acetyl chloride is added dropwise. 1 equivalent of TEA is
added dropwise, and the reaction is gently refluxing with a water bath for 1 hour. The
reaction is cooling to room temperature, and 1 equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The combined
ether extracts are washed with water and brine, the ether is dried with sodium sulfate, is
filtered, and evaporates to yield a solid which is recrystallized with methanol.
Example 9¢
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)benzamide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one is stirring in S0mlL. dry

THF under dry nitrogen. The reaction is cooling in an ice bath, and 1 equivalent of
triethylamine is added dropwise. The reaction is warmed to room temperature,
chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
for 30 minutes. | equivalent of benzoyl chloride is added dropwise. 1 equivalent of TEA is
added dropwise, and the reaction is gently refluxing with a water bath for 1 hour. The
reaction is cooling to room temperature, and 1 equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The combined
ether extracts are washed with water and brine, the ether is dried with sodium sulfate, is

filtered, and evaporates to yield a solid which is recrystallized with methanol.
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Example 12¢
N-(3,4-dihydroxy-5-(4-chlorophenyl)-2-furanyl)succinimide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one is stirring in S0mL pyridine
under dry nitrogen. | equivalent of succinic anhydride is added, and the reaction is refluxing
gently with a water bath for 1 hour. A saturated ammonium sulfate solution is added to
quench the reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The
combined ether extracts are washed with a saturated bicarbonate solution and brine, the ether
is dried with sodium sulfate, is filtered, and evaporates to yield a solid which is recrystallized
with methanol.
Example 28¢
5-amino-2-(4-chlorophenyl)-2-methyl-4-trimethylsilyloxy-3(2H)-furanone
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-furan-3-one is stirring in SOmL dry
THF under dry nitrogen. The reaction is cooling in an ice bath, and | equivalent of LDA in
THEF/Hexanes is added dropwise. The reaction is slowly warmed to room temperature for 30
minutes, and is cooled with an ice bath. 1 equivalent of chlorotrimethylsilane is added
dropwise, and the reaction is slowly warmed to room temperature and stirs for 1 hour. The
reaction is cooled with an ice bath, and 1 equivalent of LDA in THF/Hexanes is added
dropwise, and the reaction is slowly warmed to room temperature for 30 minutes. The
reaction is cooled with an ice bath, and 1 equivalent of methyl iodide in THF is added slowly
dropwise. The reaction is slowly warmed to room temperature and stirs for | hour.
Example 29¢
5-amino-2-(4-chlorophenyl)-2-methyl-4-hydroxy-3(2H)-furanone
5 g of 5-amino-2-(4-chlorophenyl)-2-methyl-4-trimethylsilyloxy-3(2H)-furanone is
stirring in THF at room temperature. 1 equivalent of tetrabutylammonium fluoride is added,
and the reaction stirs for 30 minutes. An ammonium sulfate solution is added to quench the
reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The combined ether
extracts are washed with water and brine, the ether is dried with sodium sulfate, is filtered,
and evaporates to yield a solid which is recrystallized with methanol.
Example 30c
N-(3-hydroxy-5-(4-chlorophenyl)-5-methyl-2-3(2H)-furanonyl)-methanesulfonamide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)2-methyl-furan-3-one is stirring in
50mL dry THF under dry nitrogen. The reaction is cooling in an ice bath, and | equivalent of
triethylamine is added dropwise.  The reaction is warmed to room temperature,

chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
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for 30 minutes. | equivalent of methyl sulfonyl chloride is added dropwise. 1 equivalent of
TEA is added dropwise, and the reaction is gently refluxing with a water bath for | hour. The
reaction is cooling to room temperature and 1 equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The combined
ether extracts are washed with walter and brine, the ether is dried with sodium sulfate, is
filtered, and evaporates to yield a solid which is recrystallized with methanol.
Example 31¢
N-(3-hydroxy-5-(4-chlorophenyl)-5-methyl-2-3(2H)-furanonyl)-ethanesulfonamide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)2-methyl-furan-3-one is stirring in
50mL dry THF under reaction is warmed to room temperature, chlorotrimethylsilane is added
dropwise and the reaction is refluxing gently with a water bath for 30 minutes. 1 equivalent
of ethyl sulfonyl chloride is added dropwise. 1 equivalent of TEA is added dropwise, and the
reaction is gently refluxing with a water bath for | hour. The reaction is cooling to room
temperature and 1 equivalent of tetrabutylammonium fluoride is added and stirs for 30
minutes. A saturated ammonium sulfate solution is added to quench the reaction, and the
reaction is extracted 3 times with 20mL diethyl ether. The combined ether extracts are
washed with water and brine, the ether is dried with sodium sulfate, is filtered, and evaporates
to yield a solid which is recrystallized with methanol.
Example 32¢
N-(3-hydroxy-5-(4-chlorophenyl)-5-methyl-2-3(2H)-furanonyl)-benzenesulfonamide
5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)2-methyl-furan-3-one is stirring in
50mL dry THF under dry nitrogen. The reaction is cooling in an ice bath, and 1 equivalent of
tricthylamine is added dropwise.  The reaction is warmed (o room temperature,
chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
for 30 minutes. 1 equivalent of benzene sulfonyl chloride is added dropwise. 1 equivalent of
TEA is added dropwise, and the reaction is gently refluxing with a water bath for | hour. The
reaction is cooling to room temperature and 1 equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is extracted 3 times with 20mlL. diethyl ether. The combined
ether extracts are washed with water and brine, the ether is dried with sodium sulfate, is
filtered, and evaporates to yield a solid which is recrystallized with methanol.
Example 33¢
N-(3-hydroxy-5-(4-chlorophenyl)-5-methyl-2-3(2H)-furanonyl)-acetamide
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5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)2-methyl-furan-3-one is stirring in
50mL dry THF under dry nitrogen. The reaction is cooling in an ice bath, and | equivalent of
triethylamine is added dropwise.  The reaction is warmed to room temperature,
chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
for 30 minutes. 1 equivalent of acetyl chloride is added dropwise. 1 equivalent of TEA is
added dropwise, and the reaction is gently refluxing with a water bath for 1 hour. The
reaction is cooling to room temperature and 1 equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is extracted 3 times with 20mL diethyl ether. The combined
ether extracts are washed with water and brine, the ether is dried with sodium sulfate, is
filtered, and evaporates to yield a solid which is recrystallized with methanol.

Example 35¢
N-(3-hydroxy-5-(4-chlorophenyl)-5-methyl-2-3(2H)-furanonyl)-benzamide

5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)2-methyl-furan-3-one is stirring in
S0mL dry THF under dry nitrogen. The reaction is cooling in an ice bath, and 1 equivalent of
triethylamine is added dropwise. The reaction is warmed to room temperature,
chlorotrimethylsilane is added dropwise and the reaction is refluxing gently with a water bath
for 30 minutes. 1 equivalent of benzoyl chloride is added dropwise. 1 equivalent of TEA is
added dropwise, and the reaction is gently refluxing with a water bath for 1 hour. The
reaction is cooling to room temperature and | equivalent of tetrabutylammonium fluoride is
added and stirs for 30 minutes. A saturated ammonium sulfate solution is added to quench
the reaction, and the reaction is ether is dried with sodium sulfate, is filtered, and evaporates
to yield a solid which is recrystallized with methanol.

Example 38¢

N-(3-hydroxy-5-(4-chlorophenyl)-5-methyl-2-3(2H)-furanonyl)-succinimide

5 g of 5-amino-4-hydroxy-2-(4-fluorophenyl)-2-methyl-furan-3-one is stirring in
50mL dry THF under dry nitrogen. | equivalent of succinic anhydride and catalytic sulfamic
acid is added, and the reaction is refluxing gently with a water bath for 1 hour. A saturated
ammonium sulfate solution is added to quench the reaction, and the reaction is extracted 3
times with 20mlL diethyl ether. The combined ether extracts are washed with a saturated
bicarbonate solution and brine, the ether is dried with sodium sulfate, is filtered, and

evaporates to yield a solid which is recrystallized with methanol.
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OTHER EMBODIMENTS

The patent and scientific literature referred to herein establishes the knowledge that is
available to those with skill in the art. All United States patents and published or unpublished
United States patent applications cited herein are incorporated by reference. All published
foreign patents and patent applications cited herein are hereby incorporated by reference. All
other published references, documents, manuscripts and scientific literature cited herein are
hereby incorporated by reference.

While this invention has been particularly shown and described with references to
preferred embodiments thereof, it will be understood by those skilled in the art that various
changes in form and details may be made therein without departing from the scope of the

invention encompassed by the appended claims.

-170 -



WO 2014/047519 PCT/US2013/061050

What is claimed is:

l. An asparatyl (asparaginyl) beta-hydroxylase (ASPH) inhibitory compound for use in a
method of reducing proliferation, migration, invasion, or metastasis of a tumor cell in the
5 treatment of cell proliferative disorder, comprising contacting said tumor cell with the ASPH
inhibitory compound, wherein the ASPH inhibitory compound is of Formula la or Ib:
T o}
Arl NH;
/ Ar' ° N
0 O0—X—W! RS3
R*® (layor  HO OH (Ib),
or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
Ar! is substituted or unsubstituted Cg-Chparyl or 5 to 20-membered heteroaryl;
10 X is C(O), C(8S), or S(O),;
W' is a single bond, O, CRR’!, or NR* when X is CO and W' is a single bond,
CRYR”, or NR” when X is SO,; and
each of R R”', R™, and R™ independently is selected from the group consisting of
hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted C,-Cg
15  alkenyl, substituted or unsubstituted C,-Cg alkynyl, substituted or unsubstituted Cg-Csy aryl,
substituted or unsubstituted C;-Cyg arylalkyl, substituted or unsubstituted 5 to 20-membered

heteroaryl, and substituted or unsubstituted 6-26 membered heteroarylalkyl.

2. The ASPH inhibitory compound for use of claim 1, wherein the compound is of

20  Formula Ia, or a salt, ester, metabolite, prodrug, or solvate thereof.

3. The ASPH inhibitory compound for use of claim 2, wherein the compound is of

Formula Ila:

po / NH,
0 O—X—W'

\ 2

Ar® (Ila),

25 orasalt, ester, metabolite, prodrug, or solvate thereof, wherein
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each of Ar' and Ar’ independently is unsubstituted Cg-C g aryl, unsubstituted 5 to 14-
membered heteroaryl, or C¢-Cjyaryl or 5 to 14-membered heteroaryl each substituted with
one or more substituents selected from the group consisting of halo, CN, NO, NO, Ni, OR,,
NRRp, C(O)R,, C(O)OR,, C(O)NR Ry, NRyC(O)R,, -S(O)pR,, -S(O)sNR Ry, or Ry, in
which Rg; is C-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cs cycloalkyl, Cs-Cp aryl, 5- or
6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and
Ry, independently is H or Ry, and Ry, is C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg
cycloalkyl, Ce-Cjp aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C;-Cg alkyl, CN, C;-Cg alkyl, C,-Cqg
alkoxyl, amino, mono-C,-Cg alkylamino, di-C;-Cg alkylamino, C3-Cg cycloalkyl, Ce-Cp aryl,

4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

4. The ASPH inhibitory compound for use of claim 2, wherein R™ is unsubstituted C-
Cg alkyl or C;-Cg alkyl substituted with one or more substituents selected from halo, OH, CN,

and amino.

) The ASPH inhibitory compound for use of any of claims 2-4, wherein X is S(O), and
Wl iq (_‘RSURSI

6. The ASPH inhibitory compound for use of any of claims 2-4, wherein X is $(O), and

W' is a single bond.

7. The ASPH inhibitory compound for use of any of claims 2-4, wherein X is C(O) and
W'is O, or X is C(S) and W' is NR™.

8. The ASPH inhibitory compound for use of any of claims 2-7, wherein each of R,
R, and R”independently is H, unsubstituted C,-Cg alkyl, or C,-Cg alkyl substituted with one

or more substituents selected from halo, OH, CN, and amino.

9. The ASPH inhibitory compound for use of any of claims 2-8, wherein each of Ar' and
Ar’ independently is phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which is
optionally substituted with one or more substituents selected from the group consisting of

halo, CN, NO», NO, N3, OR,, NR,Rp, C(O)R,, C(O)OR,, C(O)NR Ry, NRyC(O)R,, -S(O)R.,
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-S(O)pNRR, or Rgy, in which Rg; is C1-Cg alkyl, C5-Cg alkenyl, C»-Cs alkynyl, C3-Cg
cycloalkyl, Cs-C g aryl, 5- or 6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl,
bis 0, 1, or 2, each of R, and Ry, independently is H or Rs», and Rs; is C-Cg alkyl, C12-Cg
alkenyl, C,-Cg alkynyl, Cs-Cg cycloalkyl, Ce-C g aryl, 4 to 12-membered heterocycloalkyl, or
5- or 6-membered heteroaryl; and each of Rg; and R, is optionally substituted with one or
more substituents selected from the group consisting of halo, OH, oxo, C(0)OH, C(0)O-C;-
Cg alkyl, CN, C;-Cg alkyl, C-Cg alkoxyl, amino, mono-C-Cg alkylamino, di-C;-Cg
alkylamino, C;-Cg cycloalkyl, Cg-Cig aryl, 4 to 12-membered heterocycloalkyl, and 5- or 6-

membered heteroaryl.

10.  The ASPH inhibitory compound for use of claim 9, wherein each of Ar' and Ar®
independently is phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which is
optionally substituted with one or more substituents selected from the group consisting of
halo, CN, NO3, NO, N3, OR,, NR Ry, C(O)R,, C(O)OR,, or Rgy, in which Rg; is C;-Cg alkyl,
each of R, and Ry, independently is H or Rs,, and R is C-Cg alkyl; and each of Rg; and R,
is optionally substituted with one or more substituents selected from the group consisting of

halo, OH, C-Cg alkoxyl, amino, mono-C;-Cg alkylamino, and di-C;-Cg alkylamino.

11.  The ASPH inhibitory compound for use of claim 9 or 10, wherein each of Ar' and Ar®
independently is selected from phenyl, 1-naphthyl, 2-naphthyl, 2-furanyl, 2-thiazolyl, 2-
pyridyl, 3-pyridyl, 4-pyridyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 2-chlorophenyl, 3-
chlorophenyl, 4-chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-
trifluoromethylphenyl, 3-trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-cyanophenyl, 3-
cyanophenyl, 4-cyanophenyl, 3-carboxymethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl,
4-methoxyphenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 3.4-
dichlorophenyl, 3,5-dichlorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-
difluorophenyl, 3.4-difluorophenyl, 3,5-difluorophenyl, 2,3-dimethoxyphenyl, 2,4-
dimethoxyphenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2-
chloro-6-fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-3-
fluorophenyl, 3-chloro-2-fluorophenyl, 2-chloro-5-fluorophenyl, 4-chloro-2-fluorophenyl,

and 5-chloro-2-fluorophenyl.

12. The ASPH inhibitory compound for use of claim I, wherein the compound is of

Formula Ib, or a salt, ester, metabolite, prodrug, or solvate thereof.
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13.  The ASPH inhibitory compound for use of claim 12, wherein R is unsubstituted C-
Cg alkyl or C;-Cg alkyl substituted with one or more substituents selected from halo, OH, CN,

and amino.

14.  The ASPH inhibitory compound for use of claim 12, wherein R™ is unsubstituted

methyl or ethyl.

15. The ASPH inhibitory compound for use of any of claims 12-14, wherein X is S(O),
and W' is CR™R™.

16.  The ASPH inhibitory compound for use of any of claims 12-14, wherein X is S(O);

and W' is a single bond.

17. The ASPH inhibitory compound for use of any of claims 12-14, wherein X is C(O)
and W' is O, or X is C(S) and W' is NR*.

18.  The ASPH inhibitory compound for use of any of claims 12-17, wherein each of R,
R, and R'ﬂindcpcndcmly is H, unsubstituted C;-Cg alkyl, or C;-Cg alkyl substituted with one

or more substituents selected from halo, OH, CN, and amino.

19.  The ASPH inhibitory compound for use of any of claims 12-18, wherein Ar' is
phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which is optionally substituted
with one or more substituents selected from the group consisting of halo, CN, NO», NO, N3,
OR,, NR R, C(O)R,, C(O)OR,, C(O)NR Ry, NRLC(O)R4, -S(O)pRa, -S(O)sNR, Ry, or Rsy, in
which Rg; is C-Cg alkyl, C2-Cg alkenyl, C»-Cg alkynyl, C3-Cg cycloalkyl, Cg-Cjp aryl, 5- or
6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and
Ry, independently is H or Rgy, and Rgs is C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C5-Cg
cycloalkyl, Cg-C)g aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)0-C,-Cg alkyl, CN, C;-Cg alkyl, C;-Cq
alkoxyl, amino, mono-C,-Cg alkylamino, di-C;-Cg alkylamino, C3-Cg cycloalkyl, Ce-Cp aryl,

4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.
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20. The ASPH inhibitory compound for use of claim 19, wherein Ar' is phenyl, naphthyl,
or 5 to 10-membered heteroaryl, each of which is optionally substituted with one or more
substituents selected from the group consisting of halo, CN, NO,, NO, N3, OR,, NR, R,
C(O)R,, C(O)OR,, or Rgj, in which Rg; is C1-Cg alkyl, each of R, and Ry, independently is H
5  or Rg, and Rg is C1-Cg alkyl; and each of Rg; and Rgs, is optionally substituted with one or
more substituents selected from the group consisting of halo, OH, C;-Cg alkoxyl, amino,

mono-C;-Cg alkylamino, and di-C;-Cg alkylamino.

21.  The ASPH inhibitory compound for use of claim 19 or 20, wherein Ar' is selected

10 from phenyl, I-naphthyl, 2-naphthyl, 2-furanyl, 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,
2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 2-chlorophenyl, 3-chlorophenyl, 4-chlorophenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 3-
trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-
cyanophenyl, 3-carboxymethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-

15 methoxyphenyl, 2,3-dichlorophenyl, 2,4-dichlorophenyl, 2,5-dichlorophenyl, 3,4-
dichlorophenyl, 3,5-dichlorophenyl, 2.3-difluorophenyl, 2.4-difluorophenyl, 2,5-
difluorophenyl, 3.4-difluorophenyl, 3,5-difluorophenyl, 2,3-dimethoxyphenyl, 2.4-
dimethoxyphenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2-
chloro-6-fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-3-

20 fluorophenyl, 3-chloro-2-fluorophenyl, 2-chloro-5-fluorophenyl, 4-chloro-2-fluorophenyl,

and 5-chloro-2-fluorophenyl.

22, The ASPH inhibitory compound for use of claim 1, wherein the compound is selected

from the compounds listed in Tables 1A and 2.

23.  The ASPH inhibitory compound for use of any of claims 1-22, wherein said tumor

cell expresses ASPH.

24.  The ASPH inhibitory compound for use of any of claims 1-23, wherein said cell
30  proliferative disorder comprises Pancreatic Cancer, Hepatocellular Cancer,
Cholangiocarcinoma, Lung cancer, Colon Cancer, Breast Cancer, Prostatic Cancer, and

(lioblastoma.
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25. The ASPH inhibitory compound for use of any of claims 1-24, wherein said

compound is administered intravenously, orally, or subcutaneously.

26. The ASPH inhibitory compound for use of any of claims 1-25, wherein said

compound is administered at a dose of .01 to 50 milligrams/kilogram of body weight.

27. A compound of Formula [a:

H
0

Ar'! /

o] o—X—w'
R* (la),

NH,

or a salt, ester, metabolite, prodrug, or solvate thereof, wherein

Ar' is substituted or unsubstituted Cg-Cao aryl or 5 to 20-membered heteroaryl;

X is C(O), C(8S), or S(O)s;

W' is a single bond, O, CR™R’', or NR¥ when X is CO and W' is a single bond,
CR™R’, or NR™ when X is SO»; and

each of R R”, R”, and R” independently is selected from the group consisting of
hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted C,-Cg
alkenyl, substituted or unsubstituted C;-Cg alkynyl, substituted or unsubstituted Cg-Cag aryl,
substituted or unsubstituted C7-Cyg arylalkyl, substituted or unsubstituted 5 to 20-membered
heteroaryl, and substituted or unsubstituted 6-26 membered heteroarylalkyl, provided that
when Ar' is 4-chlorophenyl, X is C(O), and W'isa single bond, then R is not unsubstituted

methyl or unsubstituted phenyl.

28.  The compound of claim 27, the compound is of Formula Ila:
| 0
NH
Ar1 / 2
@) O—X—W'
A (Ila),

or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
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each of Ar' and Ar’ independently is unsubstituted Cg-C g aryl, unsubstituted 5 to 14-
membered heteroaryl, or C¢-Cjyaryl or 5 to 14-membered heteroaryl each substituted with
one or more substituents selected from the group consisting of halo, CN, NO, NO, Ni, OR,,
NRRp, C(O)R,, C(O)OR,, C(O)NR Ry, NRyC(O)R,, -S(O)pR,, -S(O)sNR Ry, or Ry, in
which Rg; is C-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cs cycloalkyl, Cs-Cp aryl, 5- or
6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and
Ry, independently is H or Ry, and Ry, is C;-Cg alkyl, C,-Cg alkenyl, C,-Cg alkynyl, C3-Cg
cycloalkyl, Ce-Cjp aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rs;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C;-Cg alkyl, CN, C;-Cg alkyl, C,-Cqg
alkoxyl, amino, mono-C,-Cg alkylamino, di-C;-Cg alkylamino, C3-Cg cycloalkyl, Ce-Cp aryl,

4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

29. The compound of claim 27, wherein R>? is unsubstituted C;-Cg alkyl or C-Cg alkyl

substituted with one or more substituents selected from halo, OH, CN, and amino.
30.  The compound of any of claims 27-29, wherein X is $(0), and W' is CR™R’".
31.  The compound of any of claims 27-29, wherein X is S(0), and W' is a single bond.

32 The compound of any of claims 27-29, wherein X is C(O) and W'is O, or X is C(S)
and W' is NR*.

33.  The compound of any of claims 27-32, wherein each of R*’, R”!, and
Rszindepcndent]y is H, unsubstituted C;-Cg alkyl, or C,-Cg alkyl substituted with one or more

substituents selected from halo, OH, CN, and amino.

34, The compound of any of claims 27-33, wherein each of Ar' and Ar? independently is
phenyl, naphthyl, or 5 to 10-membered heteroaryl, each of which is optionally substituted
with one or more substituents selected from the group consisting of halo, CN, NO,, NO, N3,
OR,, NR Ry, C(O)R,, C(O)OR,, C(O)NR Ry, NRyC(O)R,, -S(O)pR,, -S(O)sNR Ry, o1 Rsy, in
which Rg) is C-Cg alkyl, C»-Cg alkenyl, C»-Cg alkynyl, C3-Csg cycloalkyl, Ce-Cyp aryl, 5- or
6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and

Ry, independently is H or Rsy, and Rg» is C-Cg alkyl, C5-Cg alkenyl, C»-Cg alkynyl, C3-Cg
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cycloalkyl, Ce-Cjg aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Rg;, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C,-Cg alkyl, CN, C;-Cg alkyl, C;-Cs
alkoxyl, amino, mono-C;-Cg alkylamino, di-C;-Cg alkylamino, Cs-Cg cycloalkyl, Cs-C g aryl,

4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

35. The compound of claim 34, wherein each of Ar' and Ar’ independently is phenyl,
naphthyl, or 5 to 10-membered heteroaryl, each of which is optionally substituted with one or
more substituents selected from the group consisting of halo, CN, NO,, NO, N3, OR;, NR Ry,
C(O)R,, C(O)OR,, or Rgy, in which Rg; is C-Cg alkyl, each of R, and Ry, independently is H
or Rgy, and Rg; is C-Cg alkyl; and each of Rg; and Rgp, is optionally substituted with one or
more substituents selected from the group consisting of halo, OH, C;-C¢ alkoxyl, amino,

mono-C;-Cg alkylamino, and di-C,-Cg alkylamino.

36. The compound of claim 34 or 35, wherein each of Ar' and Ar’ independently is
selected from phenyl, 1-naphthyl, 2-naphthyl, 2-furanyl, 2-thiazolyl, 2-pyridyl, 3-pyridyl, 4-
pyridyl, 2-quinolinyl, 3-quinolinyl, 4-quinolinyl, 2-chlorophenyl, 3-chlorophenyl, 4-
chlorophenyl, 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl, 2-trifluoromethylphenyl, 3-
trifluoromethylphenyl, 4-trifluoromethylphenyl, 2-cyanophenyl, 3-cyanophenyl, 4-
cyanophenyl, 3-carboxymethylphenyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-
methoxyphenyl, 2,3-dichlorophenyl, 2.4-dichlorophenyl, 2,5-dichlorophenyl, 3.4-
dichlorophenyl, 3,5-dichlorophenyl, 2,3-difluorophenyl, 2,4-difluorophenyl, 2,5-
difluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl, 2,3-dimethoxyphenyl, 2,4-
dimethoxyphenyl, 2,5-dimethoxyphenyl, 3,4-dimethoxyphenyl, 3,5-dimethoxyphenyl, 2-
chloro-6-fluorophenyl, 3-chloro-4-fluorophenyl, 2-chloro-4-fluorophenyl, 4-chloro-3-
fluorophenyl, 3-chloro-2-fluorophenyl, 2-chloro-5-fluorophenyl, 4-chloro-2-fluorophenyl,

and 5-chloro-2-fluorophenyl.

37.  The compound of claim 27, wherein the compound is selected from Table [A.

38. A pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

compound of any of claims 27-37 or a salt, ester, metabolite, prodrug, or solvate thereof.

39. A method of producing a compound of claim 30, comprising
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Ar' O~ __NH
/ 2

contacting an amine compound of the formula (IIla) O OH  (Illa),
with a sulfonyl chloride of the formula CISO»(CRR*)Ar? under a suitable condition to

produce a compound of claim30.

5 40. A method for treating or preventing a cell proliferative disorder, comprising
administering to a subject in need thereof a therapeutically efficient amount of a compound of

Formula Ia or Ib:

H
4 9 NH,
Ar / 0 H
" X
0 O—X—W g
R® (layor HO OH (Ib),
or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
10 Ar' is substituted or unsubstituted Ce-Cao aryl or 5 to 20-membered heteroaryl;

X is C(O), C(8), or S(O)1;
W' is a single bond, O, CR™R’", or NR” when X is CO and W' is a single bond,
CR™R”, or NR™ when X is SO,; and
each of R R¥, R¥, and R independently is selected from the group consisting of
15 hydrogen, substituted or unsubstituted C;-Cg alkyl, substituted or unsubstituted C»-Cg
alkenyl, substituted or unsubstituted C,-Cg alkynyl, substituted or unsubstituted Cg-Cyy aryl,
substituted or unsubstituted C7-Cayg arylalkyl, substituted or unsubstituted 5 to 20-membered

heteroaryl, and substituted or unsubstituted 6-26 membered heteroarylalkyl.

20 41.  The method of claim 40, wherein the compound is of Formula Ila:
i 0
Ar1 / NHz
0 o—X—Ww!
A (Ila),

or a salt, ester, metabolite, prodrug, or solvate thereof, wherein
each of Ar' and Ar’ independently is unsubstituted Cg-C)4 aryl, unsubstituted 5 to 14-

membered heteroaryl, or Cg-Cyy aryl or 5 to 14-membered heteroaryl each substituted with
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one or more substituents selected from the group consisting of halo, CN, NO,, NO, N3, OR,,
NR Ry, C(O)R,, C(O)OR,, C(O)NR Ry, NR,C(O)R,, -S(O)yR,, -S(O),NR Ry, or Rgy, in
which Rg; is C-Cg alkyl, C-Cg alkenyl, C»-Cg alkynyl, C3-Cy cycloalkyl, Cg-Cp aryl, 5- or
6-membered heteroaryl, or 4 to 12-membered heterocycloalkyl, bis 0, 1, or 2, each of R, and
Ry, independently is H or Rs,, and Rg; is C-Cg alkyl, C»-Cg alkenyl, C»-Cg alkynyl, Cs-Cy
cycloalkyl, Cg-C g aryl, 4 to 12-membered heterocycloalkyl, or 5- or 6-membered heteroaryl;
and each of Rg; and Ry, is optionally substituted with one or more substituents selected from
the group consisting of halo, OH, oxo, C(O)OH, C(0)O-C;-Cg alkyl, CN, C;-Cg alkyl, C;-Cg
alkoxyl, amino, mono-C,-Cs alkylamino, di-C;-Cg alkylamino, C3-Cg cycloalkyl, Ce-C o aryl,

4 to 12-membered heterocycloalkyl, and 5- or 6-membered heteroaryl.

42, The method of claim 40, wherein the compound is of Formula Ib, or a salt, ester,

metabolite, prodrug, or solvate thereof.

43. The method of claim 42, wherein R is unsubstituted C;-Cg alkyl or C;-Cg alkyl

substituted with one or more substituents selected from halo, OH, CN, and amino.

44. A method determining ASPH activity, contacting an EGF-like domain peptide with a

detectably-labeled a-ketoglutarate and ASPH enzyme and measuring B-hydroxylase activity.

45.  The method of claim 44, wherein said a-ketoglutarate is *C-labelled, and wherein B-

hydroxylase activity is measured by detecting liberated *CO,.

46. The method of claim 45, wherein said liberated "*CO, is captured on a filter and

radioactivity quantified.

47.  The method of claim 44, further comprising contacting said ASPH enzyme with a
candidate compound, wherein a decrease in f-hydroxylase activity in the presence of said
compound compared to the absence of said compound indicates that said compound inhibits

ASPH enzyme activity.

48. The method of claim 44, wherein said EGF-like domain

comprises the amino acid sequence of
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DGDQCETSPCONQGKCKDGLGEYTCTCLEGFEGKNCELF.

49. The method of claim 44, wherein said EGF-like domain peptide comprises the
consensus sequence of CDXXXCXXKXGNGXCDXXCNNAACXXDGXDC (SEQ ID NO:

4).
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Box No. 11 Observations where ce;tain claims were found unsearchable (Continuation of item 2 ofﬁrst-sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

D Claims Nos.:

because they relate to subject matter not required to be searched by this Authomy, namely:

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. X Claims Nos.: 811, 18-21, 23-26, 33-36, 38
because they are dependent claims and are not drafled in accordance with the second and third sentences of Rule 6.4(a).

Box No. Ill  Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 3

This International Searching Authority found multiple inventions in this international application, as follows:
This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. )

Group |: claims 1-7, 12-17, 22, 27-32, 37, 39-43, drawn to a compound of Formula la or Ib, and a method of treating or preventing a cell
proliferative disorder in a subject by administering a therapeutically efficient amount of said compound of Formula la or Ib.

Group II-ll: claims 44-48, drawn to a mathod determining ASPH activity, contacting an EGF-like domain peptide with a detectably-
labeled a-ketoglutarate and ASPH enzyme and measuring beta-hydroxylase activity, restricted to SEQ ID NO: 1 and 2, respectively.

The inventions listed as Groups I-11l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, lhay lack the same or corresponding special technical featuras for the following reasons:
See Supplemental Sheet lo continug ****#*taesressessmess

D As all required additional search fees were timely paid by the applicant, this international search report covers all scarchable
claims.

2, D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of -
additional fees.

3 D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid. specifically claims Nos.:

4, No required additional search fees were timely paid by the applicant. Consequently, this international search report is

restricted to the invention first mentioned in the claims: it is covered by claims Nos..
1-7, 12-17, 22, 27-32, 37, 39-43

Remark on Protest D The additional scarch fees were accompanicd by 1hc appllcanl s pmlcsl and. where applicable, the
payment of a protest fee.

|:| The additional search fees were accompanied by the appllcanl s protest but the epplicable protest
fee was not paid within the time limit specified in the invitation.

I:I No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (July 2009)
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T T T Sl.lppli!mantal Shee‘. Il e LA e e o]
In Continuation of Box Ill. Observations where unity of invention is lacking:

Special Technical Fealures
The special technical feature of Group | is a compound of Formula la or Ib, and a method of using said compound for treating or
preventing a cell proliferative disorder in a subject.

The special technical feature of each invention of Groups II-llI .is the specific amino acid sequence. As the claimed SEQ _ID NO: 1 was
known in the art at the time of the invention, as evidenced by US 2010/125052 A1 to Lu, et al. (SEQ ID NO. 3, amino acids 1-39, 100%
identity), the inventions do not share a special technical feature. : )

Common Technical Features o

T .
The inventions of Groups II-Ill share the technical feature of a method determining asparatyl (asparaginyl) beta-hydroxylase [ASPH]
aclivity, contacting an EGF-like domain peptide with a detectably-labeled a-ketoglutarate and ASPH enzyme and measuring beta-
hydroxylase aclivity. However, this shared technical feature does not represent a confribution over prior art as being anticipated by a
paper titled "Overexpression of human aspartyl (asparaginyl) beta-hydroxylase is associated with malignant transformation” by Ince, et
al. (Cancer Res. 2000, 60(5):1261-6) (hereinafter "Ince"), disclosing enzymatic activity assay for aspartyl (asparaginyl) beta-hydroxylase
(pg1262, col 1, 3rd para, "AAH [aspartyl (asparaginyl) beta-hydroxylase] activity was measured in cell lysates using the first EGF-like
domain of bovine protein S as substrate, where 14C-labeled a-ketogluterate hydroxylates the domain, releasing 14C-containing CO2...
Incubations were carried out at 37C for 30 min in a final volume of 40 ml containing 48 mg of crude cell extract protein and 75 mkM EGF
substrate"), As said technical feature was known in the art at the time of the invention, this cannot be considered special technical
feature thatl would otherwise unify the groups.

Groups I-1ll therefore lack unity under PCT Rule 13 because they do not share a same or corresponding special technical feature.




CN 104902889 A

(19) st \ R A FE ER AR
¥‘D (12) ZFRE M EHIF
**

-

(10) RIEAFHE ON 104902889 A
(43) HIFAH A 2015. 09. 09

(21) RIFE 201380061004. 4 (51) Int. Cl.
ABTK 31/34(2006.01)
ABTK 31/16(2006.01)

(22) BiER 2013.09. 20

(30) L&A ELE
61/704, 014 2012.09.21 US

(85) PCTEIPRERIFHE AN E R M ER B
2015. 05. 21

(86) PCTE PR HRiZBYHRIFEURE
PCT/US2013/061050 2013. 09. 20

(87) PCTEPRERIFRY AT EURE
W02014/047519 EN 2014. 03. 27

(M) ERIEA P EER
ekt IR B
A [ A
(7T2) ZBAAN JRe 3% S5 A« MR
Me s BUREE M- SRS
(74) RN AL KFEZ = BUCHE A TR
sedl 11314
REA Feff BORIEER AT BI13000 AT
(54) ZBRBAFR
T8I BIER B — 7K R B 7
(57) HE
AW RO E ) B - K RS
( o ASPH) ¥& 15 19 16 & 4, 0 56 87 01 2 55
3 -5~ e Fk ~3(2H) - Wi i S 2- F% 05 3k -5- g
3L -3(2H) - BRI ERIL &9, HEZAH &Y, A
Trides B At XL &1 Jo g U eE A 41 i 7>
M B SR Py ASPH 3G PRI ik . AL E
T30 B A5 SCHR 3% B4 & 0 70 2 i el A 40 T 34 i
P s A e ) FH A




CN 104902889 A m F E Kk B 1/7

L —FhR A2 B (11ABESE ) B - ZKfillg (ASPH) HI46 54, 7E4H I S PEm A2 1
At B 75 VA AR T B8 41 a8 58 L S AR T BUAE RS , 05 4 BT it 81 20 -5 1% ASPH 41
il el I, i ASPH ML G4 (Ta) B (Ib)

H
Ar’ : / e (@) H
Ar' X—-w!
0 O—X—W b e
\ 53
R™ (Ta) 8¢  HO OH (Ib),

B AR R QU BT BA R A, M

Ar' R FURBURZ R C —Cyo 35 HEBK 5 5 20 T 72

X #& C(0) . C(S) Bk S(0);

29 X 9 CO MR, WHAZ B, 0L CR “R™ VB NR™; 24 X 9 S(0) o, W'k Bk | CR ™R™' B NR ™
PLR

RR™\R™\ B R 1 7% 19 2 ZEBARBOR BRI € -Cole bk R BRARBUR 22 BRAX
) C,=Coli Ak \ R BURBURZE BRI € ,~Colfedt \ R BURBR BRI C -Cyo 77 2 L 2 FRAREK
RE BRI C=Cop 77 He e b R BANBURZE BN 5 %8 20 Juok 35 2k 2 URBUR 2 X
¥ 6 4% 26 7028 75 BEGEHE T AL IR AL o

2. JOBURIZER 1 Frids IR ) ASPH #1454, For, iZ AL G402 3K (Ta) UL #E B AR
T2 B R A

3. AR ZER 2 Pk H g ASPH #1164, Horp, b &K (1a) -

Af1

—x—w{
A (Tla),
ol H 6 L BS AR AT BE R A, Horb, At Ar 28 T A R E BRI C o—C 75

3, RETURM 5 F 14 o5 5, & HE— A E A% H R 5 Ard sl B R R
CoC 5B 5 & 14 JeZ 5 K5 - ONINO , NO Ny OR,« NR,R,  C (0) R, C (0) OR,~ C () NR,R, «
NR,C (0) R,+—S (0) R, —S (0) NR,R,~BE Ry,, H: 1, Re, 42 C ,—Cymdik . C ,—C ML . C ,—C Ik, C ,—C,
Hfedk ., C—C 5455 & 6 JuZ 753k .0 4 4 12 Ju2FF ke b 2 0.1 B 2 ;R MR % %k
S H BY Rg,s H Ref C . —Coliedk. C,—ClfiZt . C,—C Ik, C,—CHhk . C—C o534 & 12
ToR IR B 5 & 6 TeAL S AL s PLAL, R FT R o % FTIR AR — N B EANE A ki % L OH AL
C(0) OH. C(0) 0-C,~Cskit & . CN. C \—Cybe 3 . C —Coe S eIt B8 —C —C e ek . — —C -Gy
BRIk . C-CFRKESE . C—C o 54 B 12 Ju2 P bk BL 5 & 6 Ju & 75 4L ¢ nl 4 i BY
REEEUAR

4. AR ER 2 Biridk &R ASPH #8140 &4, Hodh, R PRSI C —Coliid, 3K
S A EANE E XK OHL ON S BB ERAR (1 C~Cobidit

5. AR 3R 2 & 4 4T — TR g (% ASPH 4014k &4, Horh, X 2 S(0) ,, H W' 2

2



CN 104902889 A 3 L S S 2/7 T
CRR™,

6. WIBUF)ER 2 B 4 4F— 50T A FH g 9 ASPH #i14k &4, Hodb, X J2& S(0) ,, H W
.

7. WA SR 2 & 4 AF— T TR HI & (K) ASPH #1614k 54, Heb, X /& c(0) H W' 0,
8 X J& C(S) H W& NR %,

8. WA R 2 & 74— Wik Fi& i) ASPH M1kl 4k &4, Horbr, R, RV R 28 B A
L H, BRI C-Cobe i, B —ANEZ ANk E 1K OHLON Al i BRAC R B RS € -G,

9. AL BE R 2 & 8 AT — I TR HT& [ ASPH 41L& 4, ek, Ar 'Al Ar & [ 357
RRIE ZEHE 5 B 10 ok AL, K AATEL — A S ANE B B T4 A A ERAR R
8 : X%+ CNL N0, NO, N;1 OR,« NR R, C(0) R, C(0) OR,. C(0)NR,R, NR,C (0) R, —S (0) R, =S (0)
oNR.Ry BX Rgys FoAP, R #& €, —Cobtdik € ,—Clfidk . C ,—Cobh Ik . C ,—CFF btk .C4—C\ o 77 25 £ 6
TOATEHE B 4 & 12 SRR GEHE (b A& 0.1 8K 2 R FI R F H AN HBR R, H R, 4 C,—Cy
fadk  C,—CMi 3t . C ,—C 3 . C ,—C IR 3L . C —C, 5 3 4 B 12 TLZ IRkt B 5 £ 6 o+ F5
B DA, Ry R o % BATIEZ — AN B Mk H K& . OH 24X, C(0) OH, C(0) 0-C \—Cohe
CN. C~Colidik s C \—Cole i3k i3k L B —C | —Cobp Mok . — —C —Cle 3t | C ,—C I fdk
CoCo 534 & 12 JTUZRM ek (B 5 6 Ju 75 3 i i 2 i AR L BRAR

10. QBRI E SR 9 Frid Hl i i ASPH 44k &40, Hodr, Ar 'R Ar 28 [ Bl Dy 20k 25
L BU5 & 10 oAk, S AAREL —ADBEANE B TP B BRI X
CN. NO,+ NO+ Ny3 OR,« NR,Ry~ C(0) R,+ C(0) OR,~ BK Ry, He, Ry, & C —Cobie i :R A1 R 45 M7
A H B Ryys H Ry, i C,—Cobtdi s LA, R IR o & FAFEL—AEEZ M E A K. OH, C,—C,
B A L e L BB —C —C bR LR E ] —C | —Coloe i g i T4 R 4L ) B R L B

L1 AR EE3R 9 8% 10 Tk A& i) ASPHAGIAL A4, Hoeb, Ar 'R Ar 24 FL RS R 2R3
| = ZE 3L 2— ZE AL 20— RN JE | 2— WEIR KL 2 Wb g Bk | 3— WL 0 3 4 WL e Bk | 2- PRI IE | 3 i
WPAE 4 — PR L 2 GRS 3- SR AL (4- SUURAE 2 JUORJE 3 SRR HE 4- kAL 2- =
TR AR ORI 3- USRI, (4 =R R Rt | 2- UL RO L 3- AR IR O (4 U RO
3- PR FEIHHL 2 AL ORI 3~ AL R IE 4~ AR 2, 3- @A 2, 4- —HUE
H£.2,5- “EORHE.3, 4- ZFRHE.3, 5 ZHUREE.2, 3- R AREE.2, 4- A2, 5- =
BREHE.3, 4- RAEHELS, 5 SRR 2, 3- TR, 4- T RE KR 2,5-
FAE IR 3, 4- BRI 3, 5- R AALORIE 2- W -6- FURHE . 3- A -4 BUREE,
2- @ ~4- FOREE 4- F -3- WORHL . 3- & -2- AR HE . 2- | 5 OREE 4- S -2- RS,
e 5- 8 —2- M.

12, WIBLRESR | Brd & ASPH $6I1L &4, Horh, iZ4b 483K (Ib) B &R 8K
R R8O B .

13. AR EESR 12 firik & ASPH #1646 54, Hoh, R PR REEURH € ~Coledt,
R — AL M E & OH, ON K ik i BARSEEAR ) C—Cobe Bk

14. GOALURIEER 12 Bk B ASPH $d 4k &4, Hoefr, R 2R LB Aok 2.3t .

15. QRURIZER 12 & 14 AE— T FTiA Hi& i) ASPH 1AL A4, Hor, X A& S(0) ,H W'id
CR™R™,




CN 104902889 A m o E X B 3/7 7

16, WIALR R 12 2 14 42— TR F & 9 ASPH 14k &4, Horr, X /& S(0) ,H W'
HigE,

17, SRR EESR 12 2 14 AT — A & ) ASPH 4k &4, 2oeb, X 2 C(0) H W'
0, 3K X A& C(S) H. W' NR %,

18. GUAUFIBER 12 % 17 AT TR A& i ASPH #0iilfb &4, Hodr, R, RPAI R 4%
BN H, ZEURH C-Cobedt, Bl — N ERE ANIE H X% OH. ON A ik i BRARSE EAR 1
Ci~Celie 2o

19. TACRIESKR 12 2 18 & — TR & 10 ASPH #IH4L &4, Ko, Ar & IR 0% 250k |
B 5 & 10 JuieO 3k, S AR L A EANE A T F0 T4l s i B EE R X% ONL
NO,+ NO4 Ny OR,« NR,R,+ C(0) R, C(0) OR,. C(0) NR,R,« NR,C (0) R,» =S (0) ,R,+ =S (0) NR,R, - B R,
HAr, R & C,—Chidk. C,~CE., C,—ChrEE. C,~CHPkek. Co—C, 5 EE.5 £ 6 THRHAHE.
B4 % 12 U bk sb A& 0.1 B 2 sR AR % H AN H B R g5 H. Ry C —Colit k. C ,—Cs
WHE . C-CohhIt | C ~CHALEdE. C—C, 5ok 4 & 12 UMbt B 5 & 6 o3 ;LUK
Ry, Fll R o 7% B AR 2 — N ER 2 Nk 1 357  OHL AL C (0) OH, C(0) 0-C ,—C kit 3 .CN. C —CyJ5t
B C-CobrE it ek B —C —C b ke . — —C —C e skt C ,—C ket . C —Co 5 5 .4
£ 12 UG B 5 & 6 gk 5 AL P4 A O BRARSE AR

20. WBCFIEER 19 Frid IR R ASPH $HIL A4, o, Ar D& REE 2538 . 515 £ 10 7T
HHHE, KB ATIRE — AN EAIE H T4 s BRI R : % Z . CNL NO,. NO. N,
OR,« NR,R,» C(O)R,. C(O)OR B R, Heeh, Ry, /& C —Cledk ;R MR, ZEHMTI NHE R, H
Rsz?% C I_CGEJ_':LL LR, R mjﬁ] R sa‘ﬁ' ﬁ’[?iﬂ@gé_/i\ﬁz/[\ﬁ El [*T%i v OH, C 1‘Laﬁ’5ﬁjj§~ﬂfz%~
L'T—' _Cfceﬁﬂé,ﬁgg\& —.=C 1*065%:_%5?%};}?2]_1522}1B):]ER”H:EER’No

21. AR B3R 19 B3R 20 ik FHa& i ASPH 44k &4, Seh, Ar '3k 2R3 1- 253,
2~ ZEHL (2 WRIHE | 2— MR BE 2 g B | 3 ML mg 3 L 4 ML B | 2 WENpRIE | 3— MAENpR L | 4 v
WL | 2— QA EE 3 SR 4- SRS 2- R AL 3- R AL (4 AL 2- = AR AR 0k
38— AR AR A (A SRR AL 2 WU R | 3- WU TR AL L 4- WU DR 3- R P K
B 0- FEBERAE 3 A ORIE 4 RIEEORHE 2, 3- RUREE.2, 4- “RUREE.2,5-
BOEHE.3,4- —HER.S,5- “HER.2,3- “RER.2, 4- “RHER.2,5- RER,
3,4 TRRHE.3, 5- TRORSE.2, 3- RIAUERIE 2, 4- TRESESRIE 2, 5- T HIAJEOR
B3, 4- THSUIEIEE 3, 5 AL IRAE 2- S -6 WORAE - E A-WOREE 2-F 4
HHE 4 -3 IR AR 3 F —2- WURSL  2- S -5 WUORHE 4 S 2- FRORAE L J 5 S -2- R
P38

22, WIALRIER | Bk G ASPH #64L &4, Ko, ZAb G &iE H 3R 1A gk 2 h
ol &4 .

23. ARCR)EESR 1| & 22 AT FAR F & i ASPH FHIAL &4, Herb, Bk s 4 i & ik
ASPH.

24, QRUREESR | & 23 AF— Ik B & i) ASPH $IHIAL A4, Soeb, B 4 o 394 5 v s
A A, T R TR A0 B MRS Mg B9 LR « Al 0 e % e S R4 92

25. WIRCREESR | & 24 45— ik FH & 4 ASPH HI AL &4, Sorb, BTk b & 2 % ik «
P B 4R 2
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26. WIALFIZESR | 2 25 1F—T5 Tk FH g i ASPH #1614k &40, Horh, gtk 5404 0,01
£ 50 %/ TR ENRESLZ.
27. —Fhak (1a) tLEY -

i 0
NH
AHJ;_( :
0 O—X—W!

R (Ia),

ol R R AU AT A BE A A, S

Ar' L BURBUR B BRI C —Coo 538 5 & 20 T4 o5 4

X #& C(0)~ C(S) 8L S(0),;

29X A CO M, W B, 0, CR R™ B NR™; 2 X 4 S(0) i, W' s | CR “R™ B NR %,
PA K

R\R™R™\ S R¥ % B HOLIE H 2L S BRBUR A BRI C -Cobidk 2 BURBUR A B
1) C,~Colfi i 2 BURBURZ BRI C ,-Colidk \ 2 BUREUR 2 BRI C 4—Cyo 75 i\ 2 AR BK
RE TR C-Cp 5 H ft ik \ 2 BUNER R R B 5 & 20 o2k 75 45 LA BREUR 2 B
(196 % 26 yu Ak 75 ek BT 4 R O 2EL, (R0 A2, 24 Ar' J& 4- GEUOREE, X & C(0), H W ' 2 it
I, U R A& R B P AL BOR BRI R 4

28. GIALRIELR 27 Bk i &4, Ze &R (11a) -

H
§ 2 NH;
pa
O 0—X—W'
A (ITa),

ol H £ B R BT ERIE A, o, At B Ar B AT N R BRI C —C 55
B, RETRM 5 2 14 o5 45, S HE— A B2 ANk B T 51 Pr 4Ll i B R EE BRI
CoC R 5 F 14 o FFH : KK .CNJNO , NO Ny« OR,« NR,R, . C (0) R,~ C (0) OR, C (0) NR,R, «
NR,C(0) R,»—S (0) R, =S (0) NR,R,\BX Rg,, 1, Ry, & C ,—C b dk . C ,—C i Hk . C ,—Co I . C .G
sk, CoCoo 5.5 B 6 JuH T T 4 & 12 UL, b & 0.1 3K 2 3R MR %% H 5l
SA H R Ry H R C . —CokEdk | C,—Coi k| C,—Cobhdk, C ,~C IR gk C—C o 54 4 & 12
TORRIREHE B 5 4 6 JEAF5 4L  BAJL, R M R o % AT L — B ik H 5 2K W OH SR
C(0) OH. C(0) 0-C,~C bt 3k . ON. C \—Celiedik \ C ,—C bk ek B8 —C —C b ket . — —C -,
Frdkfi ik C-CoRbedk. CC o524 £ 12 JuZ M bk (8K 5 2 6 JrZ% 75 2 v 2H i 4 i BR
RAEEAR

29. WECFI B R 27 BTk AL &4, Hor, R PR RZEUCH € ~Chidk . BREG— A s E 4
16 25  OH. ON J S B EEERAR Y €, —Colidik

30. AUF) E SR 27 & 29 4F— IR A () ASPH 1 #4654, Hr, X & S(0) ,, H Wi
CR™R™ .

31. BRI R 27 % 29 - —WFTR ) ASPH #1146 &4, 3rh, X & S(0) ,, H W

6
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5148

32. WBUR)EESR 27 & 29 AE— TR R ASPH HIil4b &40, Hodh, X & C0), HW'Z 0
B, X & C(S), HEWRNR®,

33, TOAUH) SR 27 & 32 AE— IR AR K ASPH #0104k &4, Hodb, R R, e R™ % [ A7
A H, REFURH C,-Colit ik, B4 — NERZANIE H %1 7\ OHL ON & fiie ik B S ERAR 1 € ,—C,
P dk

34. WBREER 27 %2 33 AF— 5Tk ) ASPH #iil AL A4%, Ho v, Ar ' I Ar 2% B
IR B 5 B 10 oS, g BRRL — AN ERE ANk E R 5 BT A R4 i B SR BR
R : K12 « CNLNO,+ NO4 N; OR,« NR,R,« C(0) R,~ C(0) OR,+ C(0) NR,R,~ NR,C(0)R,~ =S (0) ,R,~ =S (0)
uNR,Ry~ 3R Rgp» SLHP, R f& C ,—C bt . C ,—Cli 3 . C ,~Cobit 3 . C ;- CeFFbe 3. C —C\ 5 25 £ 6
TOATFHE B 4 F 12 JTLAR T b L 0.1 B2 R R EMA N HEL R, H R, H2 C,—C,
FEFE  Cy-Colfi H L C ,~CohRFE (€ ,~CHI I IE \C —C,o FHE 4 T 12 RIS B 5 & 6 TR H
3L P, R MR o, 5 FAEIR A —NERZANE H K% . OH 54K, C(0) OH. C(0) 0-C ~C bl
CN. C,=Celie & C \—Cohr a3k f . 8 —C —Cohi ket . — —C —Cole e dE . C ,—C IRk
CoCo 54 & 12 TUZGe L (B 5 & 6 T 4% 75 3 T2 B2 OB AR BUAR

35. WIALRIELR 34 Frid i ASPH 0L &9, Ko, Ar ' J2 Ar *# B SR 2R 3k 250
B 5 & 10 Juieoy ik, A FRR L — AN EE ANE B R 5 Brdd sl i BARE ERAR < i 25\ ON
NO,+ NO+ N3« OR,« NR Ry« C(0) R, C(0) OR,BX Ry,» JLH7, Ry, A& C ,—C. kit d& R MR & H AN H
B Ryys H R €\ —Cobedi s AL, R Ml R o, % BATIE L — AN BUZ NE EH X% L OH. C | —Colit
B L M —C —Cule Bk e i L = —C | —Cobm ik e ik i 4 R 2 A BRAR L B

36. WIAHN LK 34 B 35 Frid (¥ ASPH 1 Ak &4, o, Ar ' J Ar * 55 FARSZIE 15 2R 5k
1= 283k .2 25 3L 2 Wi 3 2 MR MR I 2 b Sk | 3 mbwe S L4 mbue Sk | 2 wEN I | 3 ng
Wb 3 \4— PAEIbR B | 2 ORIk 3- SRk 4 SR L 2- UL 3 SRR L 4 RSk 2- =

8- R IEIRIE | 2 FUEIEIRIE | 3- PRI (4- P4 R AL 2, 3- HURAE 2, 4- UK
B2, 5- “RIKHE.3, 4- TRURKE.3, 5- RUKEE. 2, 3- ORI 2, 4- RUKEE.2,5-
WIS, 4- A3, 6- WA 2, 3- THAEAEIEEE .2, 4- AR 2,5- =
AL RIE 3, 4- “RVEIEIRIE 3, 5- T RAUEIRIE 20— S -6 FARIE . 3- W —4- WRIE,
2- J —4- FORHE 4- B -3- TRIE 3 S -2- URIE . 2- SK -5 UL 4- S -2- FORIE,
F 5- S -2- WA

37. QAR EESR 27 Frik iy ASPH #IfIAL &40, Horh, L B WL H K 1A,

38. — R ZGAL A, B2 PRS2 A SRR ER 27 % 37 AT —TFn& r ik
EE/E S NN MY EY/NG P2 RE S /R

39. — Fift A 7 I ALUF 3K 30 Bk k& W 75, B 4 () M &9

Ar' O~ __NH,
\5—2’ 5538 C1S0, (CRPR") Ar” fh T 9 S0AE 38 29 45 11 1 422 A DL A= 7= i AUR) 223K 30
¢ OH (IMa),
Frid ik &
40. — P &b B BT 20 B 38 B PR 9 AR 1 712, A X R BRI R AT A AE

6
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(R (Ta) 2% (Ib) LB -
i 0
ik NH;
/ o __N
Art PR
6} O—X—W! R58
R (Ia) s HO OH (Ib),

BOLEL VBRI T 2 BUA R &,

Ar' A BURBUR LB C (—Cpo 5B 5 & 20 T2 753

X A& C(0)C(S) T S(0),s

2 X A CO I, W B, 04 CR PR B NR™; 24 X 4 S(0) i, W A& #ud, CR R B NR *;

R\R* R, J R®# AL F A 2B BURZ BRI C ~Colit ik 2B BUR 2 B
(1) C,—Colii i . 2 BB AR 2 BRI C ,~Coblidik . R BURBUR B C ¢—Coo 75 2k . 2 BAR R

[ 6 % 26 TTok 75 2k etk 4 AR I 2 «
A1 BRI EER 40 Pk i 777%, Herb, itk 62X (1a) -

&)
Ar‘IMNHE

0 o-—x—w{
Ar? (Ifa),

SR VER R AT ZEBA R A, b, Ar' B Ar A& ST N R BB C —C 0%
B, REFUR 5 2 14 JuZR 55, & HE A Z AN E B 5 A 4 2] i B R ZEER )
CoCp a5 % 14 JuZ8 753 g2 CNINO , NO, N, OR, NR R, C(0) R, C (0) OR,, C (O) NR,R, ,
NR,C (0)R,+ =S (0) ,R,+ =S (0) NR,R,~ B Ry;» e, Ry, & C \—=Cokii B C ,~Cli 3£ . C ,~CobdE . C ,-C,
Hhedk., C—C, 545 £ 6 o055 .80 4 £ 12 oMk b £ 0.1 B2 ;R AR, & EHJh
VR H BR Reys H. Rt € —Cebiidit C,—Clfidit C,—ChIE., C,—Chke k. C—Co 53k 4 & 12
TOHIR G HE B 5 2 6 L5 5k AL, Ry I R o % AT IR — NER S ANk H 52K OHL 2R
C(0) OH, C(0) 0-C,~Cyfit ik . CN. C \—Celie 3k C ,—Cob Ik e dik | 81 —C | —C b Akt . — —C -,
B R HE . CCFRtE gt Co=C o534 B 12 JC2 I Fe kB 5 3 6 Ju 2475 3 i 2H i 2 i BY
FREEFUAR

42, IALRESR 40 Ik B 7732, Hodr, iz4b G230 (Ib) 3O 3L VBR QU4 vl 25804
EEE /R

43, GIRUR) SR 42 Ak (97712, Hodr, R53 & RA BRI € —Coliidt, BRE — A B2 Ak
2K OH. ON A ik O BRARIE B 1 € —Coli it o

44, — Rl 52 ASPH V&ML 7712, 4 BGF FELS MBI S T AG I MEAR I HY o — BRI IR L
5 ASPH Bk, JFIUE B — ARV TE
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45. BRI EESK 44 (97718, Hodh, B o - BRR EREREE VC bRic, e, K I BT R

TR CO, 0N & B — AKMRERFIE Tk
46. JIRURIEEK 45 97715, SLeh, BRI CO/ERTIERS Bl BRI L0 MURE 52

EHo
A7, BRI 23K 44 W 773%, #— A E, 2 ik ASPH 8§ 5 1% 4k & W i, Hor,

B — IK B RAE BT iR AL S AT AE 2 AF AR T P4k S sk 5 2614 3G P Bk 9, Firid
LA P4 ASPH FFIE Tk .

48. TIALRNELR 44 B7715, Horfr, Fivik EGF HE45 #4380 60, 1% 2 L 182 /77 71 DGDQCETSPCQNQGK
CKDGLGEYTCTCLEGFEGKNCELF .

49. WBUFIEER 44 77%, Horp, BNk EGF B 45 M 13K, 5 354 17 31 CDXXXCXXKXGNGXC
DXXCNNAACXXDGXDC (SEQ 1D NO :4) o
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ATiafriEiEry B - /KRB

[0001]  AHICHIIE %2 X 5| H
[0002] AZEF:5K 201249 H 21 HIEAZWFF] SR 61/704, 014 13 [ llm i HE R
s R MEAE N F LG IR AAR KB

[0003]  Z7 WP B AH PR U P A2 BIREE

[0004] 7N T T+ T3 RERE B B2 Wrh, A iusE (HCC) Y-8 ik VE & 55 T4, i Bt dn
YERSE =47, H 2RI B R E, SFEINRHF AR IR RS S5 R, #A
AL E HCC SR —ik$f. B A IXEHR I E, 6T HCC [ G ARG . X
TR IR, S Al A RO 25 AL, AT R T A AL 3 R B T e 401 3 A A S it A A
TRk, HE, 280 HOC iR B A m B MR AL, L5 H R I HCC JitRd 78 J53 0 i i i 7 30
BR, HFUGAER £ BPAEE (Sorafenib) &4 Sk H AT 3 FE I PR A2 2 et e/ A HC
G PERIT IME— 250, TRIDL, B 75 0 OB LS 18 R AL B HOC Je o Rk R AR (1]
AW EL ) B - KAERG (ASPH) FSEAASR .

EZRAR

[0005]  ZSCHE /AN ASPH 1) B — ZKMEBENG PERS— R 54, ASPH 7EHE IR . B & |
L3 LR B0 5 MR i I S AR 22 I iR S AR oy i R I Rk o X TR s R
AL RE P B AR SMERS AR BB S i e A 4 1L, ASPH &7 HAE . B — ZK At iy
(2 375 P 103 B /)N 43— 00t 750 40 27 2 B A1 e 11 A R A K DA B kot T £ 3 sty 5 A 7 180, 9F
R AT (e N 25 T A B K S 98 ASPH (9 NS i Rd o AR & B8R 5 /N 73 F 400 o (9 4
G, BABA R H T4 258 N X R 255 ] 552 FIBOE R, LA SOX 28 /N3 7
fib BN FEBNE R R AP a8 . X AL A AN T VT 1L R IR AR O SR G A K, I
A3 555 T 155 20 M AR 25 2k

[0006]  — 7T, AR A FFHRAE—Ff ASPH $Il 4k &4, 7040 M3 5 0 A8 (1) Ak B D7 i T
FEEALC e 24t M 384 58 ST % AR AL BAL B , 0 1% 4 ik fih 83 40 e 5 1% ASPH 47114k &5 4 4 fi,
1, i% ASPH #4540 83K (Ta) B (Ib) :

[0007]

H
0

Ar'! / | )
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[0008] B ESACEHY) . BT ZABUA R &, Kk

[0009]  Ar'EZEURBURZER C —Coo 5 HEEL 5 & 20 Juie 5 4L 5

[0010] X A& C(0).C(S) T S(0),;

[0011] 4 X 24 CO i, W' & gt . 0. CR R°' B NR™; 24 X y S(0) A, W' Bk CR R BY
NR™; BAJ

[0012]  R¥.R*'.R™. J R®%& B orik 0 A LB BCRE BRI C —Colie 2t S BUR B R £
EARH C—Coli B\ £ BURBUR 2B C ,-Cotdt 2 B BUR L BUR C ¢—C,oo 75 3 2 HR
RER LB C—Co 75 I bt Jk A BURBUR Z BRI 5 & 20 Je x5 4 REBRBLRE
ARG 6 &5 26 JuZe 5 S e 5L T 4 iy 4

[0013]  —ANFLARSLHEE] F, frid g A2 3K (Ta) BUHER R Q4 /i 25 804 7
. Mnl B R, X (Ta) (& BHA — A E A N REHE.

[0014] M4, iZtb &4k (11a) -

[0015]

Ar' /

[oo16] BRI £ B AR . A 25 B0 77 & 4, Jrb, AR Ar 2 RO R R 2 BUAR Y
Co—C, 77 3, RABNH 5 & 14 ol A5, 3% AL — PN E AN E B F 7 P4 e i EAR
FEEUAR G Co—C 5B 5 & 14 T4 754 (2K L CNLNO 5o NOL N, OR, NR R, C(O) R, C(0) OR, .
C(0)NR,R,~ NR,C (0) R,~ =S (0) ,R,~ =S (0) NR Ry« B Ry, J, R, /& C ,—Cokiedk . C ,~Coli . C ,—Cy
BRIE Ci-CoFR R HE \C —C, 5 HE .5 & 6 TUA I HE B 4 & 12 FTuAIFHEHE b A 0.1 B 2 3R il
R, E IR A HBE R gy, H Ry#E C,—Colit ik C,—CMidik. C,—Chdk. C,~CHAKedk. C—C, o7
B4 B 12 UM GEAE B 5 & 6 Ju AL (DU, RGMIR o & FEIRL — PN EE X
. OH. %4t C(0) OH, C(0) 0-C,~C. bt 3L CN, C ,—Coltdt C ,—Colm it Bl JE , 8 —C —C e dik
ek — —C—Cole B %k . C ;- CHIRBEHE . C —Coo 5 54 B 12 JUZRIR T 3L B 5 % 6 ok 75 3k
FiT 4 2 1 B R B AR

[0017]  fltm, R®RAKRZLEUCH C \—Cobidk, BRE — BN E A& H X E . OH. ON K i i BR
ARIEEUR C,—Colit

[0018] 4, X #& S(0),, H W'J& CR ¥R,

[0019] &, X #& S(0),, H W' & g,

[0020]  f5ilfu1, X A& C(0) H W'J& 0, B X & C(S) H W'/& NR ™,

[0021] 401, R \R°'A R 4% [ 3708 H, Z£EURHY C —Cokedd, B — AN E IR K&
OH, ON J& Jie H F B AL BRAR Y C,—Cole ik

[0022] {54, Ar' Rl Ar 28 FUARSZ ORI 25 5L B 5 & 10 JuZR 5 3k, % FTIE L — A Bk
2 AN E B T AL A I B IEERAY £ 5525 L CNWNO, NOL N, OR,\NR,R, . C (0) R,~C (0) OR, . C (0)
NR,R,+ NR,C(O) R, -S(0) ,R,» =S (0) NR,R,EX R,, i, Ry, #& C ,~C. ek, C ,—C M3, C,—C.hr
B CCHPBEHRE . C—C o 5.5 B 6 T4 B 4 & 12 UL b £ 0.1 B 2 R FIR,

10
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FEIRSL A H B Reys H. Repf C —Cobiidik. C,—Ckfidik s C,—Cobdik. C ,—CIRkedk . C —C o 75 3.

4 %12 JUHRIALEHE B 5 2 6 JTuAR S s DA, Ry MR & BTIEL — P EEZMEA K&

OH. %4 C (0) OH. C (0) 0-C,~C¢ht ik . CN. C \—Ckie ik . C ,—Colot Ak ik L B3 —C | -Cohe R G B |

T =CCoke Rk | C ,—CR eIk, Co—Co 53k 4 & 12 TR kedE B 5 & 6 Ju 5T
J A R AR IE B

[0023] {54, Ar' Rl Ar 285 FV BRSO R IE 25 5E B 5 & 10 e 5 3, L% TR L — A Bk
2% R 5 T AL BUACHEEUAR, 5K . ONL NO, NO, N,y OR,\ NR,R, C(O) R, C(0) OR, ¥
Rg,» HoA1, Ro & C —Celie it sR AR & E N HBL R s H RpAE C —Cole it sLAKL R, F R,
% BATIEL — N EE Nk E X OH. C,—Cole Ak ik | 8 —C | —C e Bk At . )t — —C ,—Che
B 5 L 20 2 A BRAR S AR

[0024] 540, Ar' il Ar 2% [ ST R R 1 250 2- 250k 2 Wi k2 mEIR L 2 it

WE 3~ ML WE JE  4— i 32— W R AL L 3— MR IE L 4— MRk | 2 SR L 3- SR L 4- &
I 2 FORHE  3- FURSE A- ORI 2- =R AL 3- =R P AL ORIE 4 =R K
B 2- UL IEL  3- GUILIRIE 4- GUELZESE | 3— SR AR SRR JE  0— PR R L | 3- AR L
4- PEFIRIE . 2, 3- R .2, 4- EHRHE .2, 5- AL 3, 4- —HUOKH .3, 5- EUK
B£.2,3- RO 2, 4- TRUORHE 2, 5 ROREE. 3, 4- SROREE. 3, 5- SRR 2, 3-
RN 2, 4- RS IREE 2, 5- TRIRUEIRHE (3, 4- TR AHE |3, 5- RIS
e 2- S -6 FAIE 3- B —4- RS 2- | -4- FORIE 4- W -3- ORAE . 3- S -2- UK
B\ 2- F -5 MAHE A- J-2- WA K 5- | -2- WA,

[0025] 53— FLARSEHER] T, Bk & L A48 3K (Ib) B 6 B8 A4 i 25 304 7
. n N, K b)) AL G BA A E A N RFHE.

[0026] {541, R REHANM C \—Colie ik, B —AMEE A% H X% L OH. ON JJic i (1 B
PRIEFUARI C~Cobe it

[0027]  fil4m, R® & RZEUCH) B AkEk 2.5k .

[0028] i fu1, X A& S(0), H W& CR*R™,

[0029] i3I, X A& S(0), H W' Hgi,

[0030]  f5ilfu1, X A% C(0) H W'A& 0,88 X & C(S) H.W'/& NR ™,

[0031] {53, R\ R* A R *4% 078 H, BRI C -Cobidik, BRE — IR E A% H s 2

OH. CN S i BE i BRACHE BRI C,-Cole Bk

[0032]  folfm, Ar' R 2R AL (B 5 & 10 o2k AL, & A TS — e Nk A A B
AR R BUAR IR B « 15625 . ONL NO, NOL Ny OR,4 NRR,« C(0) R, C(0) OR,~ C(0) NR,R,+ NR,C (0)
R, —S(0),R,+ =S (0) NR,R, B Ry,» Her, Ry /& C ,—Coidit. C,—Cfdt C,—Cldk, C ,—CF k%
B CCio 545 2 6 JuATTHE B4 £ 12 JuAFbedE b A& 0.1 B 2 ;R MR & HIAH
H BY Rey» H Ry J& C ,—Cobtdk. C,~CHiifk. C ,—CHdk. C . —C Ik, C,—Co 534 & 12 Tk
BEHE B 5 & 6 JuZe g5 Ak s AR, Ry I R o 8% FLTIE L — AN B E ANk 1 i % L OHL 548 . C (0)

OH.C(0) 0-C,~Cgki i . CNL C ,=Cobit 3k . C \—Coloe S Ak ek L 8. —C \—C e Bkl Bk . — —C \—Cobr Bk
ek, C-ClR itk C—C o7 4 & 12 JuZER Gt B0 5 &5 6 Judk 75 5L 2l e 2i it BRA X 2k
AR

[0033]  folf, Ar' R I (25 5L B 5 & 10 o2k o5 4L, & AT A — N s E Nk A N A AT

11
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A B IEBRAL < 5+ CNL NO,. NO. Nyu OR,« NR,R,« C(0) R, C(0) OR,BE Ry,, Hrf1, Ry, A&
C,—Colitdk ;R MR, & SN HBE R, H Rt C —Cobedit sPAKL, R IR o8 EATIERSL —
AL ANE E K5 OHLC—Cole I Ik . 1 —C | ~Coli S e\ Je = —C | —Coloe e i i 4L ol
AL B LB

[0034] i fu1, Ar'i [ 2R HE, 1- 55k 2- 5 Ak, 2- R Sk | 2 ME R L | 2— i wg SR 3 Mt nE
B A g B 2- MR L 3 MRS (4 mERR R 2- SRR 3- SR 4 SURSE 2- UK
B 3- AR 4 WORHE . 2- SO 3- SRR AL 4 SRR R 2
AHE 3 UL TR A- UL ORI (3 R L RO [ 2- RS OROE (3- A AL TR A 4- T
R 2,3- —HEHE2,4- —HFER2,5- —H R34 —FIEHR.3, - ZF R,
2, 3- “RAHL.2, 4- “HIKH .2, 5- KK, 4- “HURHE.S, 5- RHER.2, 3- —HE
BORHE 2, 4- TREAEAREE .2, 5- THASEREE 3, 4- RSN (3, 5- A AR,
2- 5 —6- WAL 3- & —4- FUEHL.2- & 4- B 4- & -3- AR .- & -2- OE.
2- W -5- WAL 4- W -2- ORI K 5 S -2- ORI

[0035]  —ANELARSCHGM], Bk s 41 e ik ASPH.

[0036] it LA SE i 5] o, Fiv ok 290 e 94 e P 0 A 4 5 B tsee B 440 s IR | Miies . L
Wi LIRS Al e B o BR AN MR

[0037]  —ANEARSZES T, Brid i 2k, D BU% N4 2.

[0038]  — ANk, itk &40 0. 01 & 50 25 / T ik EMRIELZ.

[0039] % —75TH, AAHREFIEAET R (Ta) WED -

[0040]
H 0
Ar‘ﬂ’\mz
0 O0—X—W

R% (1a),

[0041]  SCILE: ES AR BT A BGE I &, o,

[0042]  Ar'RZFUREREIARE C —CooF H2EH 5 £ 20 U3

[0043] X /& C(0).C(S) BLS(0),;

[0044] 4 X 24 CO M, WS #g . 0, CR R B NR™;24 X 4 S(0) i, W' g, CR R B
NR*; A J2

[0045]  R¥.R°'.R™. & R®#% B ik 4 A L BRBERE IR C —Colie it LR BUR &
AR C—Colii 3 S BUARER R L BRI C ,-Cotdt . 2B BUR A BRI C o=C,o 75 3 2 BY
RECR BRI C—Cys 5 A be 5 S BV BUR BRI 5 & 20 o2 05 48 R BURER 4
HUARHY 6 %2 26 Jo2R 75 S et Bl B 20, (L0006 A2 , 24 Ar' & 4— SURSE, X & C(0), H W'
SEEI, D) R & R BRI R B BR 28 BRI A 3

[0046]1 Yr[RHIRT, 3 (T1a) AW HA —ANBEAN FRFHE.

[0047]  foiltw, A& &R (11b) -

[0048]

12
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H 0
N1WNH2
(6} o—x—w!

A’ (Ila),
[0049] B H. &L ES A AT G EGAE R A, K,
[0050]  Ar'J% Ar % AT RARZEURH C —C, 753, RZBUCH 5 & 14 TTHF5HE, B &
H4— Ao EZAEE AT AR B IE AR C—C, 5B 5 & 14 Je 053 W& .
CN. NO,+ NO4 Ny OR,+ NR,R,« C(0) R« C(0) OR,~ C(0)NR,R,+ NR,C(0)R,+ =S (0) R, =S (0) NR,R,+ BX
Rg,» JoFF, Ry C —Colie 3k C,—CM 3L, C,~Cohitdt, C ,~CHFF kst C,—C, % 3.5 % 6 LT
BB 4 F 12 ARG ;b &£ 0.1 BE 2 ;R AR B EHAMSZA HBL R s H Ry, 42 C,—Cobi ik
C,—CoJfid . C,—CFE, C,—CHhkEdk. C—C o534 £ 12 2kt ol 5 & 6 e 54
PLE, R MR o, %% FATIE L — AN B EANE H %K« OH E AR, C(0) OH. C(0) 0-C ~Cykzdk . CN.
C~Celiidk \ C \—Colt Ik B\ B —C |\ —Cel R HE . = —C | —Cole 3 %L | C ,—CF 4 8L C —Cyo
FIE 4 F 12 ARG B 5 & 6 g g L T A A I B B
[0051]  filtm, R®REARLHURK C ,~Cobidk . BRE — B L A% H XZ . OH. ON A i L B
REEEAH C-Cohiedit
[0052] 41, X #& S(0),, H W'J& CR “R”,
[0053]  #ilt, X A& S(0),, H Wi g,
[0054]  f5ilf, X A& C(0), H WA 0 T, X A& C(S), H W& NR %,
[0055]  fsiltm, R\ R* B R®%% LA H, REEUR C —Coli ik, RE— B E ML H K
7 OH, ON S fic ik i B ACAE BRI C,—Cobe 2k
[0056] 5l f, Ar' J2 Ar 285 FUBRSZON R IE 250 B 5 & 10 Ju 5 A, L FATIA L — A Bk
2N % S F T AL R B HE B, < 15 ONWNO, NOL N, OR, . NR,R, . C (0) R, C (0) OR,.C (0)
NR.R,« NR,C(O) R+ =S (0) ,R,+ =S (0) NR.R,FK Re,» Ho1, Re, 42 C,—C ik, C ,—C M Ak, C ,—Culht
B CoCHBEIE . C—C o 505 F 6 T2 53 B 4 5 12 Ju 23R kedE ;b JL 0.1 3 2 ;R FIR,
F B AL H B Ry, H Reo#& C —Colie i C,—CMii k. C,—C bk, C ~CH k. C —C, 5 4.
4% 12 JTEHARAEIE B 5 & 6 JTeAR S DA, Ry MR & AL — NI ENEE K&K
OH. %X, C (0) OH. C(0) 0-C,~CehtH . ON. C ,—Celiedik  C |, ~Cole Sl ik | itk | B —C | —CoJe ke ik |
T —C-ClE R L C ,~CHRBEIE . C—Coo 53k 4 & 12 TS B 5 & 6 e 5 AL ATl
J A B ACE B
[0057] {54, Ar' J2 Ar * %% BRSO ZRHE (253 B 5 & 10 Ju 405 3, LK AR L — A Ek
AN P T A R B G HEBUAR, < 52K L CNL NO,y NOL Nay OR, W NR R+ C(0) R, C(0) OR,,BE
Rg» 277, Ry A& € =Cebidk sR FT R (& EIRSTA HBR R 55 H RepA C —Celit gk s LA R o AT R,
H BATIEL — A BZ Nk H 53 OHL C,—Cobe 28k ik B -C | —C bk dE . i — -C —CyJt
HE i 2 2 A AR S AR
[0058]  f5ilt, Ar' Fe Ar 4% RTIE ARk | 1- 28 0L 2- 250k (2 WRIGSE 2 IBEMESL 2 ik
W L | 3— ML mE i L 4— Mg B | 2— Wk AL L 3— MR JE \4— M IpRJE | 2- SR E . 3- ERAE 4- &
KL 2- ORI 3 FOREE A FORAE . 2- =PRI 3 =R AR 4 =R P AR

13
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B 2- FUE AL 3- GUE AL 4- FUERIE 3- S IL IR AL 20— PR JE ROk | 3- ARSI
4- PAEFEIRIE 2, 3- “HURHE .2, 4- &AL 2, 5- EUEAL 3, 4- —EUOKHR 3, 5- &K
#.2,3- ZHAE.2, 4- ZHOREE.2, 5 ROREE.3, 4- AR, 5- SRR H.2,3- =
R LR EE. 2, 4- R IE. 2, 5- THREBEORIE . 3, 4- T RIEEOREE. 3, 5- AR
BE.2- W -6- FORIE . 3- A —4- FORIE . 2- S —4- WAL 4- & -3- RORSE L 3- A 2- UK
B 2- & -5 WA 4- & -2- ORI K 5- O -2- RO,
[0059] ARAHEIRUEEZAH G, BE& A 208 E. &R (1a) 3 (11a) (LAY
Hh Es A B B0ARIE Y.
[0060]  F—J7TH, AR HRUFHEAE T, —FiE =R (11a) AL &WRT7E, o, X & S(0),,
Ar'e O~ _-NH,
LW CRORY s A0 45 (111a) HH g, AT C150, R
A’ (TR B RS 2 2% F P A A A=K (TTa) (LB,
[0061] A/ b2 (i P e B BT 7y 40 8 S M0 A () T 2%, A 35 o A AR 0 L 4
RIT A RN AR SRR L &9, A SCHR R (Ta) 3 (Ib) HIIBEAL A B H: £
B R T ABIE R AW — DN EAERSEER T, Z AR AR TR (1Ta) B,
Bs AR AT BUARI Y. 5 — BARSEG T, ZA AR A LRI (Th) B EE.
SRR AT 2 BGA R A, o, RP & REERI C -Coliedk, G — AN EMNEA K E .
OH. ON J& Jiz ik F B AL BRAR Y C,—Cole ik
[0062]  HiA&szitaf|rh, 5 ARk s 3R Ab B A8 F A L, X 8877 5 S BUMR R & AR E
HEEADTMH10%.20%.50% .2 5.5 .10 {5EE £ . K286 Frp, s g e SRR . [F
BE, 5 R Ak B SRR Ak B 2 A P O it 4 B 4 RS A b, G e Ak 25 4 3 450 a4 ] e 98
2111 Y 1) 3 R B2 U e e 8 R R R Al v & 2 10%6.20% .50 % .2 5.5 i 10 .
[0063] 43K /N 434 725 24 48 5 5 A L 400 MR 0 P R R E ) B, DA S B
XL L B, [F ML ZGIRBEAE 1 % 100 fAE/RZ R385 . {F FHARUE RIS 25 25 %L &9, Tt
KGR GERGHLRBREGERAEL—R. L8k OESE FALZEaY. 4L
KB IR M 25K E R & A 0. 01 % 50 2258 / ToafhdE . XA AW R JridaEf TAE
22 W B REE I AR R, I AL O AT L e T RO e AL L e AT R BT A FER
M &/ W B A BRI SR EA B AR RS SR . Z Az e
AT LB, TN R DR KRR 6. S DR K & K5 T 8] R %
R, WA AR ZE SR E . — MR AR SEER] B, iZ LB
[0064] 4B R A (19 ASPH #1114k &-420 (1) F iz, F T i1 ¢t 75 s 4k B8 ob FH T P A1 e 8
AN LR LB RS 25 .
[0065]  HE— 51, AN FHRAEI E ASPH 35 PE B 77722, 4 EGF &5 #4155 28 m G 0 2 A
G o - B R Rk fx ASPH Bl ik, JE00 & B - /K ARREIE . — N BAKSEHE B, Brid
a — B3 B Eh R U AR, Herb, AR U BT R UCO R & B - KRS TE. — 4
HAR S b, BTk BRI ot B4 F i 3R, st E 8. — N RSt
f, ZIT IR A TR ASPH [ 5 i Ak & i, S, B — KRS PEAEFAE Frid L &
Y2 AE AT AAFAE TR S 26 AF R 00 R BRI, Irid AL & 4406 ASPH BEHE. — 4

14
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HAkscitt &, Fﬁﬁ EGF A 45 {38 A0, 5 & SE 82 1y 1) DGDQCETSPCONQGKCKDGLGEYTCTCLEGFEGK
NCELF (SEQ ID NO :1) o —ANEAKRFE T 1, Frid EGF FE45 # IR & 254 15 %1 CDXXXCXXKX
omxwxxmr\[mcxxmxuc (SEQ ID NO:2).
[o066] 7<% B} i) I B FRAE S L i AE SLA0E HAR SEtE 1] () 1 A vi B A an 2k . RS0 A
A (A2 Scwkis s 51 B AR SC .

Bt =115 AR

[0067] & 1A-D A& RAHURE A, B LE R, s s | 05 Ji i S o 28 P 0 ik e
R ASPH ik, (A) R 40x JOKI{E A mAb  RC-50 [ PC /7 ASPH ik, (B) 7R 400x
JBOR B3 mAb RC-50 i) PC HY ASPH ik . (C) W 40x JEOK I 15 R IR 7R ASPH 2k ik
%o (D) SR 400x JROK B IE 5 A & ASPH Kk fsde. (B) Sir ASPH i i Bk
[0068] & 2A-D f& SIMHE i, Won ] RC-50mAb 34T o 41 4r Yett (HIS) 9N HCC fih i@
P ASPH KiK. 3=, B AR 430, (H GRS 72 g 4 i 32 i B 360k ASPH 2R . (A) AIE
WHE, B). (C) #1 (D) A& A HCC fihd8

[0069] ] 3A J& LAYS 1 PC 4N LR (1) ASPH AL AR AL SRR B o B 3B &Ml 1 it
0 BAsE & PC 41 i S i 88 P9 ASPH 35 PE N A BUR B o B 3C g %4 P st 8 2 g
e Tk — BE 16 /A i, Jm i A 28 SRR MR 4 . 3D xE’]‘L KK, BoRidiid Image J
AR50 R L5 DMSO AT HRAL [ Lt . W& RRbriEmZE . 1X 48 BoR 5 ASPH {4
T PR AE 2 () 7 925 B I & A

[0070] P& 4A & SR R AR AR BT 2k 1, P 4B & BOR IR & AR . Bl BOR
MO-1-1100 FFe i 88 23R B2 B S Sl HPAFTT 4 fe x5 & 1) PC it ARG R4l AT 15 R
B, IERE S (20mg/keg/ /MR ) o BARRIRIREIRZ .

[0071] & 5A /& &7 MO1-1100 X T AR5 PE B9 2R i3 26 1], 4] 5B 4 S 7R MO1-1100 X
THEM BRI . B 5C &zl FIx T A7 e A BCRFDIRE . 75, ASPH &
IRERCH NTH 3T3 4 xS T MO-1-1100 fbufimds G A HE btk .

[0072] & 6A &8 H I 6B & HRREE, ¥ BoR FH FOCUS  HCC 4 ffu = A= IR SETR T i, (%
VEBEIINA ) , I LA 5 M [ MO-1-1100 &b , 1% K18 LA 40

[0073] & 7A &l T R AR 28 3R A3 UG BER 5 HLIE 7B & R {3 ] 3A-D 48 1Y R
BS23%, MO-1-500 F1 MO-1-1100 471 ASPH BEAZIETE (B — KRG ) IFSIRIE .

[0074]  [&] 8A-B ;&K &, & 8C & [ f, HLIEI 8D &R I, {27 MO—1-500 Xf T4 fuf i
(A) 35 B) LK (C. D) MR, ¥, FOCUS HCC 4iiffy ( ik ASPH) Al NIH-3T3
YfE (ANFRIA ASPH) A K54 016, 28 B MO-1-500 A H £ X -F ASPH H % 1k, R HAE
1. 25 u M 240151 FOCUS 41t i S35 T h

[0075] & 9A /&8 Jv H. &l 9B-C &R I, ‘a—'%ﬂ»u‘x PL MO-1-1100 &b & FOCUS HCC 41 i P
THRENE PRI B E (A, B) FIRSF (A, ), BRUFBEAR 7 1 it 8 208 P A AR W 1 46 s
174l 5 AR AL AR M A

[0076]  [&] 10A J&HEH HLIE 10B-C 2 AR, B 7R MO-1-500 Xof T 52 AF ff P 41 i A6 K
BAESP R, JERL LLO0.5.1. % 5u M i MO-1-500 4b B J5, FOCUS 4 i £ 7% 1155 B AR~
TP
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[oom & 11A-D A& R MO-1-1100 T FOCUS HCC 4 st A A2 AL B R MR .
XA AR EZES] T X — AR B (A) AR (D) .
[00?8] & 120-B J& 7~ ASPH 114l 751 MO-1-500 A1 MO-1-1100 Xf-T- A HCC ZH bk (FOCUS)
P () 2 B RS 2 M B e A P R A 0 R B AR B
[0079] & 13A &1 v H&] 13B 234 &, 2 875 MO-1-1100 &b B 2 25 FEAIC 1 ez B fer /)
RS2 T S A S RS A P 9 A A RS R AE .
[0080]  ARifJ5E X
[0081] "1 3Cs BTG AR U 5 BRI SR A v A 19 45 5 AURAE [ H g S B1) 28
[0082] i FHI4E S Iz HoAH St ik CAELHF caa BUAA =% LR ;mg =2& 30 sml B ml. =Z&F} ;mm =
K smM =2 BEIRIKIL snmol =NEE/R spmol = SZFE/R sppm =HEF /3 Z 8l sRT = =i ;U
=47 jug B ng =0T sul B wl =BT suM B 0 M = B4R R STEA = = ZJF% ;LDA
= "SRR JTHF =Y RN sDMAP = 4— R dntng DMF = N, N’ — — B JE B ki .
[0083]  AuE “4if” M4 P T 150 EPIRABEEBRREN — PN Z 410, 1E 8 E
135 5T B E 38 o 4 B A PN B SR AR Y B 4 Ak, BRAE A B R — i f B e 4y i R
B IR LB .
[0084] & T 4Rl R Ab, ARG @ AEMR” R 55 KR G LR S AR RIR IR
[0085]  ARiE“f & BT RN E ™ &gt B2 MR i, 697 & “A
ME” RAEA A YA SR AT IAIE R G R B T HENE. ZA4E
AT AL AR 5, JF B TR b B I BRI B EIR G R @18, R L&
YT & B SRR AL B S X A AR R el 22 3 2 R I E
[0086]  “VRIT A AR FRANAT RS I AR )7 A b W &, DL & A ) vt 1859 770 i
BIT A BCE TR NI R E D), Bl i AME R RUIRAS SR8 T B AR, DL SR 7
FEAMA T 5| AR EL R B AE 7. AL R S SRS DR St AR IR T R YR A AR
e T AR AT EE B AR &
[0087] TP A 2 & ” FRANAT ARSI AR L TP RO b 35 1 &, AR & AN () oo Filps
AMERTIE RN R TIHIT A AE MR &, S8, BT F7 77 & 2 55 0 2Z Hi B
Pdv - T 0 R, TP A & B> TR A A& .
[0088] AL, AuE “ AU M AR 1A, 4RI AS KR SAS 1E A KB ] 3B
AN BB RPIR GLBUR R K RE » THZAR GUBCG 0 A] LU BAS & e . Al AR K L S04k &
451 77 P 200 e 9 5 s 7 e i K S AT R o A A EPIR I o 91 s P 40 e 3 B 1 s AR L {H
ANIRT, B4 RAESR PR b g DR O ST b e A R e 98 R R AR SE A
I8 G 3% e R XL NA RS B RE 8« 1 XL 9K L0« PRI A PR A i e . A S, R R
BN 58 SR DU B T 6 AH [ 2023 P AE AR R 31 370 240 . w300 S 00 5 38 £ 3k 3 4
PCHATARTAN D o 200 B398 20 P 9 A2 S e SO HDIR O o A0 MR B s AR A0 R B E o AR AR
(I ) 77 92 R0 FH a R BT DA FH SR Ak T8 B0 At o i T ok B3 FH SR R ) FH T X 8 s 119l
o ARTE“RERE” BFESARIR, PAS, MBI IE fe / BOERYEIN R . “HIRE 4 B nir 4 i
A S IAE A9 B DR 0 1 40 3 5 VR o AR A o I RE A0 A B AN e R IE R
e i (1) 2 0 364 B P AR RO A o ] S P AT AT ] A2 10 00 B BB R R i 40 L R T 40 e
ALEIE AT LEEAR (0, WA ) RS0 KB GOk IR R A R SUE AT 4.l g
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A FH 39 B ) 20 B i 420 1 ) 40 S A

[0089]  AICr, “AbE” IR PLNHUZRA IRGLER 22 9 B b ity A 2 38 24T A Ak B A
H ORG24 2R R W B S B2y 28 ] 52 10 3 i 25 A 2 IR ARBUA R G4, DL
fi 39 DR 0 B A8 R (B B ACIE , B B i IR B A2 . R “ AL E” thn] L 14
N B N A A ) Ak

[0090] AL A MBI 2527 nl 4252 (0 £ T 25 AR 2 IR BUE A &4, tReE

AT LA R FIBH A D& R 1 B A2, B ke R FH T X 8 E AR ik . AR S, “Fp 7.
“Bi 1 BR8P AR BRI X e 9 R 150 B0 AR R e B AORE I R A

[0091] AL, RIB“GRMFE” BN R — 3R, Wt iZ 3R, 97728 (19028 R BORE 0% 1™ 7R 13
PABEAR o S EZ[ AL, AT QR Af8 iy AV B 28 R BURE (% » AN K IR 25 4 & P 25 2 e BT LA 5 808
REE R ER, (E2, R IFA S LT 0. A 807 & ST DA PRI 28 R SORE (6% 1 7™ %
B, 6 T A2 G0 R £E 2 A FRAL H IRASIEIE , T RAE X 2 AN TALAY 2D — &b, SEoAE )™ 5 1
FEEAIS, DU 2% 22 1) 228 R BORE (% 45 A2 i o

[0092] AL, “XFR” R[S “F M BRI R TLIAT ], 9 AR AR A A e S AR
A5 R, BT K 2 BB AT IR 2 1 RS B R “X R 7 BFE 3. W
FLEN AT L&, Bl i, AB0E 5 R AE AN s R K AR KRB A S L=,
URIE AR SEEUE . ZXT BT LR SR E R — A BARSEs o, ZW AL AN . A
B GnT DU S AT D282 W SR 5 A BB A REE SO RTIR DL A7 e 75 B Rl ]
ARAHA (W, IEEA ) BIEBUEATIROL . 3O, A IR LA ROn] DU AR T K 2 BN
ST ISR AR A PRV N 8 CED, AN TR 2 BT 5 AR S AR R R )« A TR %
xRl R RATIRI . ARiE “3h” a6 A,

[0093]  ARiE “AFELHRET” T e CREBR AL 245 4 (T, e dd 75 0k Z8 55 255 )
BRE RN — NN RE T LA BN BEAEE 45 UL . X LB AL ]
L4, BT, e ke I 2k BREE | o R PRIk bR R R Ik | 5 AR A | e U R A B | 5
S RIRER e AL BRAL | T FE PR AL JGT A BRI | R PR AL | e BRI PR L e B L R
B BEm A A | e A IR AR L BENEBE 2L (phosphonato) (EBEERMESE (phosphinato) | Ji#
B (SRR O 95 S | s S A 0 Rl ) (BRI Rt (fdE
ft e R B e A | 5 B R g i | R R P R RN IR ) D g ik | P g ik 33 e A L 5 O
P A R BRI A R B e i U Tt i TR R I A PP L TR A L R B L A A L =P AL
[00904] R “ZEACHI S HEBURTT I ” FRACS BN 53, Hal 54— A2 AN B,
1 —-OH. SH, —CN. =F. =CI, -Br. —R. -NO,. —NO. —NH,. -NHR. -NRR. =C(0) R. —C (0) OH, —C(0)
OR. —C(0)NH,» —C(0)NHR. —C(0)NRR %%, Horpr, &— RNy (C,-C,) btk ZRULH (C,—Cy)
Bk, (C,-Cp) WA ZHURH (C,-Cy) M. (C,-Cp) Mtk ZEURK (C,-Cp) Hedk. (CCy) 75
B BRI (C5-Cy) T3k, (C—Cyhe) FIHiIE . LIURI (C—Cye) LSR5 & 20 LTS
e BRI 5 & 20 TR HE .6 B 26 JrR A AT AL B BRI 6 £ 26 Juak s Akt

[0005]  “J5HELEAL” B “IFHEAL” i 5 FEBUVRI et (f, ZRFE AL (R3E)) . “%i
o5 3" W AR 75 5 (0, FREIREL ) .

[0096] fL&GH X (40, BRBRZEHEMR ) B9 “ATAED” F8A8 X B —Fzal, o, 64 Er

17
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—ANEE AN N AL 248 T BB AT A1k o IRAT AW 45 FL A AL BRI B L IR 22 L B
HEUR AL AT (n, B 5 AR BB IR L &4 ) .

[0007] AL &4 X B“K” 50— &4, HAUMRE X T X MBS 2 F /Y X 19
SLER, A A ART X PR . KA & A — N2 N ER R A
BRI IR o

[0098] A “H” R EA L 5 — S aWELZ O AL 1€ v B LT RE
K/ BT EY. AW X [ B 88— a1, o, X T X B9E Beds
AT X LSS5 T2 g H e X M RIS S5 M B A ARG B, He il /& “ 4
IR, 45 1) T4 R A4

[0099]  ZARSCH, AGE “HAREEF” it T ARG L 3 2 10 4, ks 4 5 8 A, HE AL
WL 5 F T AR F IR AL FASAMA (BD, 35 &) R, BIREFRRE AR
PR IR T 2 VIR IR AR e Bk . BRI A AT DL R B I ERAE — AN 2 AN IR
P 2B . R, PORFEF N 28 502 ek PR B AR Ak R L S5 I L JRER BRI L B L Y
B R i 0T I e Tl T 5 I S PR R L | K TR TR L T L | R RN | AN TRE L
% 5. CF,. " CN ZHUK.

[0100]  ARiE“Z&MIREERA " il T ORHAAL 3 & 10 4, ks 4 £ 8 4, HEMIEL 5
£ T AR A PR AL A S A (B, BER ) BEE, i, U aiEa 1 £ 4
DNRJEF o FRIRDREE P FE ML T | 28 B G B A PR LA IR | IR I | IR I WR W 1% I
FRERE o IZRIRARIFA]FE—DNEE AL s 22 N EREE IR A, i 2 L oot PR e L L 0
BRI T e U ZR R R A R A 2 TR R R | R TR I B PRI R R
B E IR R L TR SL A0 AR A% VBB CF,. ON 5. ZRIF AT E & 2 e IRIE A,
TCHTiR .

[o101]  “J53L” BFEHAF EEMER, O L 2 K 219, LA 2D FHH
G AT EEMRE . SEBaRFERIE NI 2,3, 4- TN FEHESE.

[0102]  “ZeF5 L7t b0 A 5L (H IR A | £ 435+, BAnl iR
“OFHEEIRINT BRI IR T AR, RIE “ o5 B ) TSRS E I 5 JT.6 JTEL T JC IR
B 7 JC8 JC9 7. 10 76+ 11 JUBR 12 JuAIR 75 FIRARIIRIE, H ik JE A — P A 5
FWIANAHLIE2NHLEINHLEZANBLES5ADBLE 6 ADREF, B .2,
3.4.5 B 6 AR JE T N 1R SRRk E A E R A A . %R AT LR A B
FIERARZHRA (BE, N BENR, o, R & H B e BRI, e ) o A 24 i+ n] T
L EA (B, N—>0 M1 S(0),, Horp, p & 1 8L 2) o VEE, HERART S M 0 i1
SBAHT 1

[0103]  Z% 75 ik 1) S f90) A0 i bl 1 . PR g« VB N7y W e | SR e IR I | == e | U] | L e | TSE AR |
SMENAE WL I | LG WO | WIR W | M I 55

[0104]  [hAk, ARIE “o5 5" il % 75 5L A48 2 20 55 S AN % 55 ik, tn =30 55 3k X0 55 4k,
28 IR | R JEIRE e A R A | R IR | 2 IE Ry | R AL A R WK SR L 2%
WE 1R\ 24 IR MRV | 24 IR R | e 280 20 Wy | M| WA

[0105]  fEZ M5 IRRIHBF o, NG BN RFEME (0,2, 3- W), (HTH A0
AL DU BIERY (e ) o 55 AN AT DA R AR B ER o

18
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[0106]  iZFRLEEL . Je R fE Ik | 55 SEBU R 55 B IR n AE — DB AN I AL (0, T BOZFR 1%k
JRFBA ) 28 b SCHR R B R B, 0, e ik | 0 i L BBk L i R L FR A R AR A
Je B B S | O R AR L e AU AR AU | 5 SR AR AU L R IR IR e A B | o i fr e e A
Fie BE B ik | e T i e B TP I L T R I L | P R R L I (AR bR AR . e
75 HE MG HE . B RGERGE R S B ) (BRI R, (ARG A A | 5 SR L
PO i i IR 3 ) B e i I o i L $3  pre I 2 5 I i L A PR R B T IR 6 o ik I i
B TR IS S | R R L T AL L SRR U B U L AR B S O B
B IRBR R 5y o 5 S I 55 HE ] SRR BAR 5 & R (1 R A8 & BUbr 4%, LAIE IR E 31
ARG (o, Z5 L AR ) .

[0107]  ZRSCrh, RiE“ 2 BORIE R il o) T Fa A s AN BUE 2 AN AN AT IR AT /Y
PIANER 2 MBAERASHAR (B, 2575 ) B, 10, i3 0 “FHER”, Sl i HEAH 4R IR 45 A AR
NI G2 IR RGN AL EARBUCIERR, B, pd 2 ek  FRgeE 3k L
BE BRI F A AE L IR M U R R L Tl BRI L B P L R RS KR TR
Al B % B CF,. ON %%,

[0108]  ZSCrf, RiE “yE LR f “ ot AL A" T E A, B8 BB 4 & 2k
RIS L I o i dn, e P AT I SRS S B AS G B IRES A, B SR T e AR
SE ARSI IR A T A B L A

[0109]  #5iEH, A SR S MEFEZIL A YA S, B BRI EMARTZ . #li, n]
B F 52L& LA IEm a2 A (o, et ) Z Mg, EErHEFa
FEREF R BT B R ERR R BR AR E LR L AR R IR ER IR AT AR AR L TPk
AR « = SRS RO MR . 78 U MR . T 8 MR PR L IR R S SRR ol R BRI IR . B
R HR A BRAR . T SR AR L K R AR L FLIRAR L SRR AR A EE IRAR. (o, =B RAR ) .
RE“Hy 2 32 S 7 FaARIE F T I a2 2 nl 2 3 B . [FRE, R e 15
AR AW B i 026 F (f, BRI ) Z MBSk, W B R S sE e
T VBT VB T T R B R T ARURR I SRR e S
ZRIE TR

[0110] 251 SE 0 FE R 8 S He B 255 n B2 AT AR, U4 25 0 R, JLREFR (L
WHTERZBACEL AT .

01111 Jb4h, KRB AR, B, Z 5L, 7] LKA BEEK S (FEK) BRAF
15, BAE N5 H B BRI T RIE R B AR AE o AKA W A EBR B M Se 4055 3ok 59—k
G ERE D EIAR R GRS B A ZBE S R A5 .

[0112]  “VERIEW"ENEH LY E5 &L &5 B R0ERIRE RN SE . —
SEAk B4 B A A0 45 o ] A 3R [ 5 R VR LE KA R o+ JF RO Vs A S i a9 . itz
TE K, W I BBV ) G 0 & K G s %06 ) e B WU VA R S 40 & BE G40
KEP ML —ADNBEAN KA F 5N EWTR A AR Ho, KR HAE R 1,0 f4
FIRE.

[0113] AL H e, 7 W, iZ L AR 45/ SRR BE L 0 R B SR A, (B 4,
T8 45T AL A4, 0 JUART e R A 3 T S X BRI 1) 627 e R A S A S A A L T 7% S ) A4 5,
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R, AR A AT B R ACERIE . SAh, BRI S W R AL i 2 45
Moo VERL AT RIE IR IR G BULTKBOK Y8 048 T AR VG . 2, il A
RS IAEAR A B il 7 AL R B AR B4 T A R W o

[0114]  “THAZFME” RAFAET T P RIPIA B M ik 2 —, IR Sh B —Fb 7
WA REEAL R Yy —Fhe X — 842 @B R F 1 IERGT RS, IF A HE SR ILHE XS 1) Y e
LR D, B MR N A R A R S WA AE . BEAh, AP T AR AL R Rl RE,
DU A 38 FLAR S AR O 2 P AT o T AR S A A BORS  EE B e T IR K, R B T 7R B
pHo  TLAR S R M e T AR S A 1 AH TG AR R B AR N LA SR L L o

[0115]  Z Al REf) FLAS S AR R AL oy, P Il AT WK o 7ERR — B LA S L R
o, I P RAE R A R . A RERES F S, (-CHO) SR sk (-0H)
R AZE tHERIR (3RIE ) JEaRRIZE R, 7 A3 — BETLAR A B, G0 67 M P SR L o
[0116]  — ML TLAZ SR M X (M — M A% — I P IER — PRI G RO (A% PR i
ik ) 5, R | e A g ) o R B — R T AR e R IR R g — M R S B T - A
o B — B AL A IR K — A se Bl an R s

[0117]
P 1 £k
Y — T
L £
HO O

[0118]  /INrF & BT 2000 BRI AT . ZDNDFHISFEMRIEIET 1000 i8R
i, ST 600 JE /R, Wizt 545+ &KT 500 8 /R 11,400 & /R T, 300 8 /KT
200 JE /R 8K 100 38 /R T o

[0119] EFARBE“QE” 5GFE".“EGH” B GHEAT” 2SO RER, BIFAHE
BRAANE R BN TOAF BT L R e 52 AN, ST YRGS« eee e LR AN EHE RAEFT
F 5k b AR UL AT e tE PR sy o SR AR e SRR DK BT 5K
P14 0023 SR 1) Ay LA i BH (064 B ESOD 3R BASGFASFEY T 52 ma AR B B 32 5K 3 B AR RUASFAIE
TR FURFAE A TR L

[0120] L&t/ 4R 2 H R 2K B AR S Lk / & s 5. A
5 (TH) i, 24Nk 5 2D R EOGBL G 60% . ki, PAE ST, 065
SRR AT E D T5%, HAREE > 90%, H Btk 99% . filtn, LLE &it, L4k
AR TR S A 2D 90% .91 %192 % .93 % .94 % .95 % .98 % .99 % . B 100% (w/
w) o I I ATARTIE B O AR o T VRN A, 5 f, A i | 2 (R L B RRORE £ (HPLC)
S8, LA BN ZEHR (ZREZER RNA) SR EZRZR (ONA)) A&7 R4
AP AT MR FF] . “LaE” ol “aailh” NZRY T 2 ER. 2 K&
FUR AT AN Se g o i A ) B0 o 2 5 R AR 7 I B 3R 4 L Bk 2 A R Ak 27
AT E 1 . AR & SO TR AR NI RN LA TE L, A Ge M 24557 5%
FTHFEZH) .

BixxiE A
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[0121]  ASPH(a. k. a., AAH) J& a — B /5 B b A% 3 1 00l S IR I X B 5 o SEFITH 40
297 86kD, H.ME ALK EE5Z 4k 8 (140 NOTCH o EGF AE L5 MR 558 Asp ( KA AR ) HhIE
Al Asn (CRA& Wil ) 5REEMIFEHAL . ASPH T RIACEL W T K EEWEAY P, BF 41
e MELAE A0 e P R« i 270 P« 7L s G Jo B 400 M i 1 L s

[0122]  {H &, ASPH 7E[RI%5E WL TR 2 A0 M 70 1 e N A 23R A KB AT 2 iRk . EA
HCC 41 gk P, 383 NOTCH 15 5 ZIBBOR 1 LA S ii%i 4k, ASPH {2 HE R A st A Fiz AR . ¢
S b, A HCSAR Y, ASPH i Rk it T A HCC B F PGB 2, H I 2 5 108500 i 52 &
TREMAAEZE. LRSS, MERNTRE RS ASPH i RIE Z [MAF1E B2 REK, X 4
N bR B TG B R AR P R R 25 . 75— LA 1 ASPH 3R IA ) e 8 2 ik i
(PC) , A& 3% [ B VY K A Lo J R, 3L 5 AFA7R 3N 5 £ 6% .. X T RZHURYT, PC &K
HMEVE IR« 75 BT L PC A RIR LR, JR0IF R S A A b SR . ASPH A3 (1045 5 18
%5 S5 O FE o PC 4 K AL FS . ASPH LR IATE PC A HLEE o BT 453y A (A ) iX — 4
NPT BRI W, ASPH A& 697 1) 24 A5, 1 5o iX — AU E T ASPH 9401561 3 E0Im AR 3R
o

[0123] 45Uk, — 77T, AR A FFIEAE T R R EBESE (17148 ) B - /KAERF (ASPH) 4714l
G100, A5 20 i 184 5 1 9 A 1) Ak L T 2 o T R b el 4 i 30 5 B R R IUER AR B, B
A BT id e g 4 e 55 1% ASPH $ 46 & 44l Forh, 1% ASPH $1il4k &4 83K (Ta) B (Ib) -
[0124]

i 0
NH
| 2
Ar / O
0 owxww{ RS®
R® (la) &  HO OH (Ib),

[0125] B VBS REHY . BT BUA R &, o,

[0126] Ar'EZEARERZEEURA C —Coo 52T 5 & 20 JuZ: 2,

[0127] X j& C(0) . C(S) 8L S(0),;

[0128] 24 X A CO B, WS B2 L 0L CR “R™ . BR NR™; 24 X 4 S(0) i, W' Bfudge | CR R 8%
NR™; LA J

[0120]  R¥.R*.R™. J R*#% FMhorik A SRR BERE BRI C —Colidt AR B R &
AR C-Coli 3t 2B BUR 2 BRI € ,-Cobhtdik 2 BURBURZ BUR Y C ¢—Cyo 75 3k . 2L
RER LB C-Cop 5 I be Jk A BURBUR L BRI 5 & 20 Je k75 3 R EURE
HUARY 6 4% 26 Ju e 75 S e 55 BT 24 iy 2

[0130]  —ANEARSZHEE] F, Bk & A& (Ta) SR BSR4 1l 245 304 7
. Mn MR, X (Ta) (S BA — A E A FREFHE.

[0131] @il iz AR (11a) -

[0132]
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H

O~ _NH,
Ar' |
ey

0 o—X—wW'
A (Ifa),

[0133]  BRILEh . ES AR, BT 2 BA R A4, S, Ac'Ail Ar 2% 3RO R £ BRI
CoC, 77 3, RABUNH 5 & 14 ok A5, & AL — DB E AN E B 71 Fr 2 ez i B
FERUARI Co—C 5 3EEE 5 & 14 T2 55 : X% CNLNO ,. NO. N, OR, . NR R, C(0) R, C(0) OR,+
C(O)NR,R,~ NR,C (0) R,» =S (0) ,R,~ =S (0) NR,R,~ BX Ry, H:1, R, & C ,—Coke k. C ,—Celfii i C ,—C;
PREE Ci-CFPBEHE . C —C o 5 254 2 12 JUARFFHEHE BL 5 & 6 JuZe o5 4k b /& 0.1 BL 2 ;R A
R,& M HEL R, H Rt C,—Cobtdik. C,~CHfidk. C,—Cobitdt, C,—CFbdk. CCl5
B4 B 12 R GEHE B S B 6 JuR A (DAL, Ry R & BARIEL — PR EZ N IEH X
7. OH.E L. C(0)OH. C(0) 0-C,~C k& CN. C ,—Cyidk. C ~Clm Ik i 3t L ¥ —C —C sk
e dk . - —C—Colii ik C —CIR R . C o—C o 524 B 12 JTURI AL B 5 & 6 ok 5 4k
FiT 20 R 21 B B AR AR
[0134]  fitw, R™/&EREEURH C ~Coliidik, A — AL ANE F X%« OH. CN S L HL
RIEEAR C,—Celit ik o
[0135]  fHlfm, X /& S(0),, H W' J& CR *R",
[0136] 41, X #& S(0),, H W' j& s,
[0137]  fildw, X /& C(0) H W' 0, 5% X & C(S) H W' NR %,
[0138] 53w, R\ R R 4% 704 H, ZEAR C —Colitdit, A — P EE DR A K% .
OH. CN J& Jiz e i B AL BRAR Y C,—Cole ik
[0139] {41, Ar' il Ar * %% E BRSO R HE (2838 B 5 & 10 e 05 3, & A kL — A E
2Nk 5 T4 AL I BRARIEER AT < 525 L CNWNO,NO N3+ OR,\NR,R, . C (0) R, C (0) OR,. C (0)
NR,R,« NR,C (0) R+ =S (0) ,R,~ =S (0) NR,R, B R, 1, R, & C ,—Cobdk. C ,—Colfidik. C,—Cohh
B CCHITEIE . C—C oo 55 T 6 JTUAR S I 8L 4 & 12 JuZIRkEE ;b £ 0.1 3 2 R FIR,
F- B9 HBE Ry,» B Rofe C,—Cohidk. C,—Ctidk . C,—Cohhdk. C ,—CHBedk. C —C,0 5 2.

4 & 12 oML B S & 6 JuARITHE LA Ry MR o & FHEEL — 1 HE T IRE KR
UH\EEi'fﬁ\C (0) OH\C(O) O_C1_C5ﬁ%w-ci\\c ]_Csﬁgéxc I—Cﬁﬁgi%\ﬂﬁ%\'ﬁ -C |_Csﬁﬁgﬁ§%\

= —CCle de ik F | C,—CIRBEdE . C—Coo 525 4 & 12 TSI B 5 & 6 e 5 H i
A R EARHE B

[0140] 531, Ar' Al Ar 2485 FIBRSTON 2RSS (ZRIE B 5 & 10 Ju ko Ak, A AT S — Nk
2Nk 5 AT A R BRARIE BT %2\ CNL NO,. NOL N, OR, NR,R,~ C(O) R, C(0) OR,. BX
Rg,» Hor, Ro J2 €\ —Cobii it sR AT R & E A H B R,s H R C —Coliidk sPAKGL R o, F R,
HEATIES — A BREANE H 5 E SOHLC—Cole L B3k B —C —Colie i eIt [k — —C \—Celt
B Jri 3 e 28 e 2 1 BA R BRAR o

[0141]  f5il 4, Ar'Ail Ar *%% E ST O IR EE  1- 2536, 2- 2R 0k 2 R Ak | 2 MER L 2 it
WE J | 3 ML IE 34— iEL e S | 2 BRI | 3 Rk L4 MR IE  2- SR 3- SR 4- |
BHE 2 KL 3 FOREE A FOREE . 2- =R ORI 3 =R AR A 4 =P AR
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B2 GUAL IR E 3- GULIEE A4- GUEIRIE 3- SRR I o- FRASE IR 3- AR R E
4- PEFEFEIE 2, 3- “HURHE. 2, 4- “HURHE.2, 5- EURAE. 3, 4- HURHE. 3, 5- UK
#.2,3- ZHAE.2, 4- ZHOREE.2, 5 ROREE.3, 4- AR, 5- SRR H.2,3- =
FRAAIERIE 2, 4- T HISUIEORIE 2, 5- T HIRUIEORIE |3, 4- T HISUIERIE (3, 5- TSR
B 2- G —6- FORHE3- S —4- WORHE 2- W —4- WOREE 4 W3- ORI 3 & -2- OK
B 2- & -5 WA 4- & -2- ORI K 5- O -2- RO,

[0142] 53— HAKRSKiEG] o, frd @ ik S48 38 (Tb) SO ER B ARE 1l 2304 71
Y. 4rl R AR, X (Ib) EWTTBA —AEZ AN FIREHE.

[0143]  fi41, R™EREEURH C \—Colidik, B —NBLZ A% F X%« OH. ON S FE [ EL
AREEEARHY C-Colit Bk

[0144]  fsilfm, R AR HUR M B AL 2,0

[0145] 4w, X A& S(0), H W& CR *R™,

[0146]  filfm, X A& S(0), H W' & g,

[0147]  fsilfm, X /& C(0) HLW'A& 0, 3K X & C(S) H W'/ NR %,

[0148] 5w, R \R*'A R %5 [ 74 H, BRI C ~Coleddk, B — AN E AR F KK

OH. CN S e i BRACEEAR A C,-Colt 2k o

[0149]  folfu, Ar' R 2RHE 2R3 (B 5 £ 10 o 5 4L, HE AT E— A EA T HFT
A AL O BARIEBRAL, < 552 CNJ NO,« NO+ Nyu OR,« NR,R,« C(0) R, C(0) OR,~ C(0) NR R, NR,C (0)
R« —S(0),R,« —S(0) NR,R,+ B R, H, Ry, J& C,—Clidk, C,~CHHHE, C ,~CHkE. C —CH ke
He\ CCio 5.5 & 6 JTLARITHE B 4 F 12 JuAFRGEHE ;b /& 041 B 2 iR AR 75 E TN
H 8% R, H Ry f& C —Celiidit C ,~CoJfi g\ C ,—Cohdk . C ,—Coikedik. C—C,o 53k 4 £ 12 ik
B L B 5 & 6 JuAe I 4 s AR, Ry Ml R, 8 FTIE L — AN B ANk [ &1 % L OH. 54K . C (0)

OH.C(0) 0-C,~CsfEdk . CNL C | ~Cefiedik . C \—Coe Ak i dE B -C \—Colie BBt . — —C -Colidk
ek, Co-CR i dk, C—Cio 52k 4 2 12 JuZRIR G (B 5 & 6 Juk 7y H AT 4 i 2H i B A R 2
A

[0150] it Ar' & 25 0 2838 B 5 & 10 o4 4 3k, & QTR L — A EEZ/NEE T FT
Y R R BUAR LB < 595 CN. NO,. NO. Nys OR, NR,R, C(O) R, C(0) OR, . BX Ry, Herb, R, 42
C,~Cobt it sR FN R & H BN H BE R gp0 H Repf: C \—Celiedi s LAK, R MR o, & HAFIEZL —
NEZ AN H B OHL C-Colot A 2k 3k L 1 —C | —Cobe 33  Je — —C | —Cobe FE R 3 4 ik
I EACHE R

[0151] {4, Ar'ik B 536 1- 2R 5L .2 283 2~ MR IR L 2 mE e B | 2 mib g £E 3 kg

B A4- WEE J | 2— WAL | 3— PENREE 4 REIRK L 2 SR Ak 3- SR Ak (4 SRS 2- FROK
FE3- RS A- R - SRR 3- SR PR - SRR RS 2- FlE
RIS WAL R 4 AR 3 R AR - AR 3 AR 4- A
B IE 2 3- AL 2, 4- CAIEL 2, 5- HUE L3, 4- A EE 3, 5 AR,
2,3~ RAEE.2, 4- THRIEHE .2, 5- THRORIE. 3, 4- SHARHE. 3, 5- RRHE.2, 3- —HH
FONHE 2, 4- T REHEOREE 2, 5- TIOR3, 4- TR OREE (3, 5 T (AR,
2— G —6- FARHE 3 S —4- WAL 2- F —4- BORHE4- F -3 FOREE3- & —2- R
2- S —5— WML 4- S —2- WKL X 5 A 2- WORAE.
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[0152]  — AN ARt , Fridk iR 41 ik ASPH.

[0153]  Jtul LA ] o, Ffy ik 240 e 94 e 4 9 732 0 5 R s P44 s B/ g | Mites . L
W < LV « A0 9 R % e o R4 R

[0154]  —ANHAKSZE ], Brid b Sk O B% RG24

[0155] ~/\£L14&M@{ﬁll¢l L &84 0. 01 % 50 278 / T Mzt@ﬁ@fu 82 .

[0156]  ASPH & JH4 Mg (HCC) o s fEfR-F RIAN MR T 8 . FHF U A0 g 9 32 3587 Jol
SR A0 M A, 1fif ASPH A& ZEJRAG AR R ZLZ A 3Rk . anl&] 1A-E B, il i S s 240 G
ff (1[13) a’”)‘k PC éﬂ ‘%1‘“&{”’: Fl oL 52 32 AbPl-[ #H Yﬁi@é 104 ﬁ#&'ﬁ,ﬂ %"’“E}Wﬁé*’\ﬁim 101 A4~

ASPH i 'ﬁ HCC IQUEZ PC EPH’J*H]H’uLJF% f;:,zmmz nl?ui ASPH ﬁm H<J NOTCH {nm ﬂ; ]L
A X (R AR AR PRI R Y 47 53 1) S R B AR L

[0157]  ASPH {94 o8 o (1) 4= 4002 1 5

[0158] 4 7 1R % I 985 b W %< 3 ASPH ) i %, £ 75 F1 3h B (US 6, 835, 370 ;
US 7,094,556 ;US 6,812,206 ;US 6,815,415 ;US 6,797, 696 ;US 6,783,758 ; #il US
2005/0123545 ; LAB| FIIERIF AR L), HE 2 K ASPH 76 i it 58 e (PC) it )¥
ik, K W] ASPH JEALE PC (Z5Y1E FHEE 2. ASPH AL R 4 KR F (BGF) REZS IR R
TE R AR IR IEAN [T A B AR IE 1) B — BRI 1R S P2 Ak, 1445 M A A0 TR i T 41 i A
K b AL A% BB ATRE 3 19 & B T Noteh F Jagged (JAG) 1o iZMEALIGE PEAFAE
T C i, HEH °His BT s A RERII R ALK LT ASPH B2 1% PRI AL ARG . ASPH 7E Y5
P V2 B AT o P« 5 P AR i % g e it BERE, T B I (BR) B4 23R, T 1%
b, ASPH ZE73 Al Bk N AU/ IAET . 1E 5 A JSHLZR v (0 3R IA K 42 m 2%, (EVE A N P4 41
(G AL B A 41, G2 T () ASPH RIATRZY .

[0159]  ELEHEAL AL 25 2 IR A s B4 By Pk 45 24 LA 1] ASPH 7K fife Bl 315 12k

[0160] A ASPH %k 7 %)

[0161]  MAQRKNAKSS GNSSSSGSGS GSTSAGSSSP GARRETKHGGHKNGRKGGLS GTSFETWEMV 61
[0162]  TALLGVWTSV AWWFDLVDY EEVLGKLGIY DADGDGDFDVDDAKVLLGLK ERSTSEPAVP 121
[0163]  PEEAEPHTEP EEQVPVEAEP QNIEDEAKEQ IQSLLHEMVH AEHVEGEDLQ QEDGPTGEPQ 181
[0164]  QEDDEFLMAT DVDDRFETLE PEVSHEETEH SYHVEETVSQDCNQDMEEMM SEQENPDSSE 241
[0165]  PVVEDERLHH DTDDVTYQVY EEQAVYEPLE NEGIE ITEVTAPPEDNPVED SQVIVEEVSI 301
[0166]  FPVEEQQEVP PETNRKTDDP EQKAKVKKKK PKLLNKFDKTIKAELDAAEK LRKRGKIEEA 361
[0167]  VNAFKELVRK YPQSPRARYG KAQCEDDLAE KRRSNEVLRGAIETYQEVAS LPDVPADLLK 421
[0168]  LSLKRRSDRQ QFLGHMRGSL LTLQRLVQLF PNDTSLKNDLGVGYLLIGDN DNAKKVYEEV 481
[0169]  LSVTPNDGFA KVHYGFILKA QNKIAESIPY LKEGIESGDP GTDDGRFYFHLGDAMQRVGN 541
[0170]  KEAYKWYELG HKRGHFASVW QRSLYNVNGL KAQPWWTPKETGYTELVKSL ERNWKLIRDE 601
[0171]  GLAVMDKAKG LFLPEDENLR EKGDWSQFTL WQQGRRNENACKGAPKTCTL LEKFPETTGC661
[0172]  RRGQIKYSIM HPGTHVWPHI GPTNCRLRMH LGLVIPKEGCKIRCANETRT WEEGKVLIFD 721
[0173]  DSFEHEVWQD ASSFRLIFIV DVWHPELTPQ QRRSLPAI (SEQ ID NO :3 ;GENBANK &it 5
$83325 ;7 N R J& His JE/7 (MEALES MR A AR FE B bR Ak ) .

[0174] A ASPH [ cDNA J7- %
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[0175]

[0176]

cggaccgtge aatggeccag cgtaagaatg ccaagageag cggeaacage ageageageg 61
getecggeag cggtageacg agtgegggea geageagece cggggeccgg agagagacaa 121
ageatggagg acacaagaat gggaggaaag geggacictc gggaactica ticttcacgt 181
ggittatggt gattgcattg ctgggegtct ggacatetgt agetgtegtt tggtttgatC241
ttgttgacta tgaggaagtt ctaggaaaac taggaatcta tgatgetgat ggtgatggag 301
attttgatgt ggatgatgcce aaagttttat taggacttaa agagagatct acttcagage 361
cagcagtcee gecagaagag getgagecac acactgagee cgaggageag gtteetgtgg 421
aggcagaacc ccagaatatc gaagatgaag caaaagaaca aattcagticc ctictecatg 481
aaatggtaca cgcagaacat gtigagggag aagacttgca acaagaagat ggacccacag 541

gagaaccaca acaagaggat gatgagtitc ttatggegac tgatgtagat gatagatitg 601
agaccctgga acclgaagta tetcatgaag aaaccgagcea tagttaccac gtggaagaga 661
cagtttcaca agactgtaat caggatatgg aagagatgat gtctgageag gaaaatccag 721
attccagiga accagtagta gaagatgaaa gattgcacca tgatacagat gatgtaacat 781
accaagtcta tgaggaacaa geagtatatg aacctctaga aaatgaaggg atagaaatca 841
cagaagtaac fgetceeccet gaggataate cigtagaaga ttcacaggta attgtagaag 901
aagtaagcat ttttcctgtg gaagaacage aggaagtace accagaaaca aatagaaaaa 961
cagatgatcc agaacaaaaa gcaaaagita agaaaaagaa gectaaactt ttaaataaat 1021
ttgataagac tattaaaget gaactigatg ctgcagaaaa actecgtaaa aggggaaaaa 1081
ttgaggaage agtgaatgca tttaaagaac tagtacgcaa ataccctcag agtccacgag 1141
caagatatgg gaaggcgceag tglgaggatg atttggetga gaagaggaga agtaatgagg 1201
tgctacgtgg agecatcgag acctaccaag aggtggecag cctacetgat gtecetgeag 1261
acctgetgaa getgagtitg aagegteget cagacaggea acaattteta ggtcatatga 1321
gaggticeet gettacectg cagagattag ttcaactatt teccaatgat acttecttaa 1381
aaaatgacct tggegtggga tacclctiga taggagataa tgacaatgca aagaaagitt 1441
atgaagaggt getgagtgtg acacctaatg atggetttge taaagteeat tatggetica 1501
tcctgaagge acagaacaaa atlgetgaga geatcccata titaaaggaa ggaatagaat 1561
ccggagatce tggcactgat gatgggagat titatttcea cetgggggat gecatgeaga 1621
ggellgggaa caaagaggca tataaglggt atgagetigg geacaagaga ggacactitg 1681
catctgtctg geaacgcetca ctctacaatg tgaatggact gaaageacag cettggtgga 1741
ccccaaaaga aacgggcetac acagagttag taaagtettt agaaagaaac tggaagttaa 1801
tccgagatga aggcecttgea gtgatggata aagccaaagg teteticetg cotgaggatg 1861
aaaacctgag ggaaaaaggg gactggagece agltcacget gtggeageaa ggaagaagaa 1921
atgaaaatgc ctgcaaagga getectaaaa cetgtacett actagaaaag tteccegaga 1981
caacaggatg cagaagagga cagatcaaat attccatcat gcaccceggg actcacgtgt 2041
ggccgeacac agggececaca aactgeagge tecgaatgea cetgggettg gtgattceca 2101
aggaaggctg caagattcga tgtgecaacg agaccaggac ctgggaggaa ggeaaggtgC2161
tcatctttga tgactecttt gagecacgagg tatggeagga tgecteatcet ttecggetga 2221
tattcatcgt ggatgtgtgg cafccggaac tgacaccaca geagagacge agecttccag 2281
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[0177] caatttagca tgaattcatg caagcttggg aaactctgga gaga (SEQ ID NO :4 ;GENBANK
it 5 S83325 ;7 PRI FH & H ol th EA R )

(01781  Hiifil i d8g Ae A 4 77 VAL A 45 25 2 401 NOTCH 22 ik HAAH 254k Ak &9 . il i
L&A NOTCH 2 Ik EGF FE & It 2 B8 I 527 51 052 Ak, 1% 8 57 B4 o 5 A7 3
£ 17 %1 CDXXXCXXKXGNGXCDXXCNNAACXXDGXDC (SEQ 1D NO :2) . #5257 A EGF BE & -t
M JE 52 PP B ¥ 22 ik, LABELIT PR U NOTCH ¥ #2 254k .

[0179]  ASPH 7E/RNIG R B FEF T 2 A8 E PRk, nlRe(Ed H T a0 BB AL 28 B K
AN RITR AERRAE A, HRIAHE R, ZRIAAE A kR n fe R 2
REFCIRI T it i FP BRI . 7RG M S e o, HOOE AR I N RIA (H &, 7ERRR b 57
PIRIAE (PaniNs) FIR G A RYEFE MR G A/ (HBY) R/ (HCV) IR R &
AR YA A A RKFRIE . it =E (5 5@ IN/IGF1/IRS1/MAPK/ERK, IN/IGF1/
[RS1/PI3K/AKT J% WNT/ B — ¥&¥F & (14243t ASPH f 4% s 4% . A7 T 4 F N- 3 (X IR
GSK-3 AH I PP I BEBR 1L R A 5 ASPH (95558 f5 1% . ASPH KR 4% H N F IhRe i — MLEE
AN U Noteh 15 545 8 DM 4 it B AR A0 .

[o180]  AJif P ) ASPH Kk

[0181] DA THS Al gRT-PCR v+HI A8 5 I 4230 ASPH KX %5 b

[0182]

iR 2 #WH FHPERCE (%)

i oA 101 98 (97%)

Jr 4 95 87 (92%)
k=gt 20 20 (100%)
fifi e 16 16 (100%)

H ke 10 6 ( 60%)
FLIE 17 17 (100%)

il 71 Jh 32 30 ( 94%)
FEE 5% Rk 241 e 93 5 5 (100%)

[0183] LR VEA T Z M AR, 453t THS S qRT-PCR 7E & A 5 % RNA 7K F-JU4S
(1 ASPH I 7R3, 32 W ASPH 3t 1A ot 22 Ffv il 4 26 1) A\ s X P e B0 240 A FH 488 15 1S
| F1PE 2 BoRiEE HIS P43 ASPH ﬁmﬁz‘m

[0184]  ASPH B — sKfi# i E 4

[0185]  ASPH B’mmaﬁwfiﬂmn (M°HPGFH®™) (@G (AA) FE51, HALFERIE A /N
L KR AP — B . HPPAA 5 S PRI BE T Fe Bz A, G T- 3L B2 3 P A2 G
HAERS AR SR g R s RS . HOPR RARNG B - /KBS PEPRAR 2K T B AR AU 1%, i
H™D F G ME PR B B ARG 20% . sEULIT S, 5« B AR FEBIAH LL, IR RAFA & (1 5%
2 TR AN M AE R ENE P35 R 8l T B AR SRR T BT B 77 DA R A A R BR P 5 7%
FHTE B8 (1 B8 77 122 T8 A S 11 1 ] e S 1 2 3 73 AR (1) Ty e LA o] PR 5 P A 28N
IR DhRE. IXECRIER M, T B — AKMAEREGE PEAO MG (L3 7 PR 2R . A
DX 330 i A 5 4 L 4 1 1, I m] B A L8 & (RCSB & A B EUE % <4 3RCQ) 3R15 . i
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i LIS AN ASPH M AR A7 o5 X S5 40 ASPH 2 355 Pk 1) BE 7 k0 52 FHLAE A 983 700 160 2N 49
S5 o
[0186]  ASPH Fi{E; i ) 14
[0187] W] jHid R H iZ SURE AR N 71 O RN BCA LB AL AR R 1 20R T i B i i b 5
THEAGE R, 43 0] 1 e R A6 R RE STk AL & BRUAR 5 ] 2% 10 T TR) 44, DL 22 Fifride
Rl &R RPN EY. Hl&ANL0 T KE GEF Hf iz i br it & BT LM i, 7]
H 1% U SR SCIREObR b 3R 1G . R I R IR S — DB AR, 4t
M (R ALY RBLHLE S 458 (555 /i) ) (Smith, M. B., March, J., March’s
Advanced Organic Chemistry :Reactions, Mechanisms, and Structure, 5™ edition, John
Wiley&Sons:New York, 2001) ;€& Hl. & W & 19 1% $ & (% 3 Bt )) (Greene, T.
W.,Wuts, P.G. M., Protective Groups in Organic Synthesis, 3" edition, John
Wiley&Sons:New York, 1999) ;{(H #l. & & @l & #) (R. Larock, Comprehensive Organic
Transformations, VCH Publishers(1989)) : (%<& /RAI%R [RAHLARBGH) (L. Fieser, M.
Fieser,Fieser and Fieser’s Reagents for Organic Synthesis, John Wiley and
Sons (1994) ) #1 CHHLE HGAF G BH4e1) (L. Paquette ed., Encyclopedia of Reagents
for Organic Synthesis, John Wiley and Sons (1995)) % T iZ4U8+ A A G A H HA
WA BLE S HE A, LR STERCA G| TR AAR S Nk A Bed7 V2 19 b B AR 9 B 7 P
W, AELAE PR ], 1 2% A WAL S I FH S A

[0188] A SCHE R R RL A, A A 7= AN AR AR . R R BB AR B A A AR, B
it} NP =Rl N RE7)d VA s oet R AT WA 37 i NIRRT B0 % 52 VNS ADVAY R 2| Bl 7 R S A A
J R PAESG 45t — b e A s, BT BB RL R DA P B — i R A . SRR P R IR A
Yy, W) AT A3 P v 2% €0 ol & HPLC. 51k il 4% HPLC Bl & SFC IELAN 7303 e f 4
[o189]  JR W |

[0190]
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d oH 3 o~§—R
0
AP ON NH, ¢ Ar'e O NH,
o — 0
d ‘oH 5 0—#
o}
N1 O NHz d At Q. NH»
OH o o-#-—/
o
A O NH, e A ON NH,
e R g W
d H o o—\(
o)
Ar' /O ~NH; f Art O\ NH,
S g o
d OH g o
o)

[o191]  FiRje i 1 BR3K (Ta) (LB G ERS. KA a £ f W0 FFTA : (@) KONL 2,
— %, Na,C0,. H,0 ; (b) C1SO,R. TEA. THF ; (¢) C1S0,CH,Ph. TEA. THF ; (d) C1SO,CH,Ar. TEA. THF ;
(e) C1CO,Ar+ TEA. THF ; (f) RNCS. Na,CO;4+ H,0,

[0192]  a. ASPH [FUHT 5 SMI [ & BORIRAE . 3T ASPH EALAL 5 1) it AR S5 1), AT vH AL AR
IRZ s 515 — RINE G Z AT A IEIE] B — AR B S T O R AL S AT
VA e A R SEIR A AR B R SCH RN “M0” RF1 ) iR 8 H X
B — KRG PER ] . ASPH $II RIS AE P D P el SB— D RAKEF FRE. L 1%
T B8 SN B 4 AL B = o IR, DARAR 5 SE R SR T BE L (ary Lhydroxy 4F
B ) o

[0193]

28



CN 104902889 A i B P 21/130 7

> 2% ™
\ o MNHo Hatarmoycla o N 7 Rz
2 piy Vs
o i o oH o K=
MO-1-100 RH) MO-1-100 25 MO-1-300 F4|
o 2 o P -
> - ~LcH A CHa S H
= = e > 2 a \
7 4 e S -~ N?'H fD/ Ny
& 4 \_I 2
HO - HO Q- ) = hxd
MO-1-400 7Y Mo-1-s500 &5l MO-1-1000 #F

(=]

=S x i
=
2 i
o D—i x ol L=l DQT,‘ c\fc:

Mo-1-1100 ZY Mo-1-12z00 F¥] MoO-i-1300 Al
x > (=]
X =
%NH: %NHZ 7 A\ (=] z:-‘
a o
il il /7 \_ ¥/
o o-—85— o © E o :20H
o
MO-1-1400 FH MO-1-1500 FZ4| MO-I-1800 B4
o
o] o s}
= - JUER
HMN o i \© W N R
i MR~ HO O
o oH ~SF
% 3 1 MO-I-10000
M- ran R MO-1-5000

[0194] 55 20 e, DA 0 S0k g v ) 2 ik ik P S0 B 7 5 8 i e o 9 IV M o3 AT T
e, LRI R IRR (1) LEW. GRALEY, 0L H R C BREIAR . & 2 HE S &
BOBAE (A% L0 AN 6E TR i SO SR e R IESS & & ASPH T RAE .

[0195] 3T ASPH () C ¥ X 3B P AL AT i ) i AR S5 M AT SEALAR B 2 0 v, i PR &k 1
AL EWIEN B - KMEBFE TERIE . B )5, #IA MO-1-400.500. 1000 1 1100 ELA5 ASPH
454 Fe ASPH AR 401361 75 1

[0196]

1 Y 2 3 0
FiC F cl v
Oy __NH, Oy _NH, Oy _NH,
? L 9 L 9
d o-g g -5 d -8
4 O 5 O 8 O

[0197] A RE T EHZEM (1) BeEY, HAFE LT ASPH 40 S &1 (LR 2.
3.4.5 F1 6) (19455 F1E PC FIH & 3k ASPH [ i iad it 44 PR Sz A b i e S ME ASPH B — 7K fidt il
A SEFEKGIZ 5 S S A HEN (R) 2 A (S) 3 Xt S b A K 2 A 9k 22, DATA VA4

BE o

[0198]  EWAZZEHIETERFR (SAR) #EE . 1ENIAEE% 5 MO-1-1000.MO-1-1100,400 £ 500

e, X FECHENG G 2 F1 3 BB R TR S R0 %0, B MO-1-500 {65

Y5t HE X ASPH (R 375 11 A4 FH i 28 B A A3 P ) e 1A

[0199]  ASPH 3 P i 3 il {2 NZRAE. EGF 1 EGF FELS M I8 & %4508 =1 sn iy, HLdw
29
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AFEANA P BRI, 2RI O A BoR (fEEGF ) B4%4E —imgtrh . LELEM P

Al AR, SEEAEEAE IR SCER TP R Davis, CG, 1990, New Biol. 2(5) :410-9 ;Blomquist
et al., 1984, Proc Natl Acad Sci U S A.81(23) :7363-7 ;Hommel et al., 1002, ] Mol
Biol. 227(1) :271-82 ;Doolittle et al., 1984, Nature.

[0200] 307 (5951) :558-60 ;Appella et al., 1988, FEBS Lett.231(1) :1-4 ;Sorkin
A., 2001, Biochem Soc Trans. Aug ;29 (Pt 4) :480-4 ;% CkiEit 5] IF AA L. B 3A-C £
TN TR S R AE FH CAIN & ASPH BEAR TG PE Y 0 B AL RE B9 KBS . F¥] 3A #8758 1 HH ASPH i1k
AR N . 3B Ul TiZa i g B. AL L E 10n M K& &L A A E 24
/NI FOCUS 4 ( Ri7K ¥ ASPH i iR 318 ) AEHUE AR W% AmA
WA ASPH Byt RS (mAbs) 1) 96 FLAR 1, LK —HuJaide 1% (ASPH) 4 2 3Rin N %
ot SRR PR G , A ASPH Bl tE B 5 AL A - 4% 60 1 M 1554 39AA K1 EOF 45
P 100 1 M [ FeCLLAT 40 u M 1) “CHRIEHT a - B BRI &AL, 34T RN . 5
“COMHEAEL Ca (OH) IR RO B AT 4 |- o LT A% 2% 2 B P 2R A s 35 P, 1
3C Fino. B 3D IR, 1w MREZR) MO-1-1100 SEFT 4] B — AKAFA IS . #E— P RAEZ
AYIES PC FTHCC AR LB 3IA ASPH Jif 8 9470 I8 70 (6 e AR FH i o

[0201] I A i BRASE R e ) PC A KA1l

[0202]  7E{F ] ASPH %% 54 mAb Jli HE B2 73 HriE Sk MO-1-1100 | B - /KAERHEMEZ 5,
PP IEAE R R (s c. ) JoRi A K B4 BB RS b A S i AU s 1 o 5 3R i 7K ASPH Y
HPAFTT AsPC-1 A PCAHMuBRAEN (5x 10°40ML s. c.) #RERE . — G, A KSR KLY
100mm’, fifi j57 LA 50mg/kg WK FE NGRS 2 (1. p. )MO-1-1100. &b J7 Ze 0 & 4A-B fiow, G4
BFR i.p. VES 1 IR5 KRG, BFRK i.p. {5 1K, B A2 DMSO iz 84T 5 A5 B2
A5 30 IR ST et 1 R 5 S8 . ] AA-B AIESE, BT SRR P G HPAFRTT i JE 1l 116 A6 e ik
R RSB PEA ] . AR (KRR vs, KRB ) % 16 REER . Kk, AWF FRILESE, 1k
G M0-1-1100) HAXF T ASPH B — 7K e B £ AR St vs 14, HLAE o fds B i 77 s
it B4

[0203]  ASPH 41§l 7% T 40 w384 5 A0 AR A 44 40 28R

[0204]  MO-1-1100 fiff %%

[0205]  BEAT MTT 4B AVEAS MO—-1-1100 ST~ 40 38 5 2 200 a3 M O 28R o MT'T A6 R4
o B Ji 55 €0 FR R . {3 FH FOCUS 41 i/ Ay 5 ASPH 3Rk A\ HCC 4 ik . ] MO-1-1100 &b
B 24 /25 R RIR T FOCUS 4 e b 0D (D625 B8 ) (AR AR R P (1€ 5A-B) o {1
¥, £E NTH=3T3 i b, iZ 40 e & A5 ASPH (1) BRUEAG B 4F 4k Z 4 kR, MO-1-1100 Xf MTT
1 OD {H Fo 248, R I MO-1-1100 % ASPH 1] B — 7K fift it 3 1 L AT 8 8 45 1k HLAS B2 s 2% ASPH
FIEHIANML . 1% MTT 43 Bl & 7 28 i1 NAD (P) H— 45 410 i S8 Ak s Tl (0 4 A s o {8
#&» Q& 5C fi7R, MO-1-1100 7£ 5 u M [, 1 fEAIKR 1A ASPH i A HCC 4Hi etk (FOCUS.Hep3B.
HepG2 J¢ Huh7) FIZHMRTEPE (4061245 58 37. 9% .60%.59% M 50% ) , (H AR A FKIL
ASPH [f) NIH 3T3 4HaRIAnRaG k. S 7 PP KRR EE T MO-1-1100 YRR, S LAl 751
AhE 40N 3 B R ERIE T B e CEMEE DARAE 28 ) o H 50 M 3K Z R MO-1-1100
AbHE, FEEER LR (HIH] 2 36.8% ) (& 6A-B) .

30




CN 104902889 A L 93/130 B

[0206]  MO-1-500 fJf %%

[0207] AV MO-1-500 4L AL HEHRMBF AL . 5 MO-1-1100 WF 52 P () A BN, funie
it 00, Bk PRk — WA S 4 BT BT B , FRATTULGEE] MO-1-500 7E 5 1 M -t
ASPH B G . a0l 7A-B Fizn, MO-1-500 [ 45895 MO-1-1100 fiHE % 5. W& 8A-D fif
7N BAM I SEEG I & T MO-1-500 X -T-4H ML AR A S P BUR . 5 MO-1-1100 FIRRLE
X AL SR U E IR, MO—1-500 XT3 4 7K1 ASPH 4R R T 3X ) FOCUS 4 AIANZ X
ASPH () NTH-3T3 40 (¥ 41 i 34 GORR BTG PR3 BT B8 801 . IXBERIE W], MO-1-500 H
1K AR R A3 2, (ELER T2 ASPH (9 NTH 313 41 5 52 %Ak & P i SR A0, 0%
A6 AR I b A ) 8 ke T B PE AN AR K] B R KRR EUE R . R,
SV TS T B2 1. 25 1 MR ) MO-1-500 X T FOCUS HCC £ i F) $12 9% T/ 1 B AT SE o 1k
IR, 2 B AR A0 A TR A 43 B o ) iR AR RE o 22, MO—1-1100 T MO-1-500 P51
3051 ASPH B — 7K A2 V7 1 M3 AR L AR 7 B I o 0 429 T 1EL MO-1-1100 3
T ASPH 1y B - K fift i B AT 5 i 4 e, i 5A-C s

[0208]
S C'e;i?,cmwa
. ‘%\/‘:’\f!\ﬂ-ﬁ s il W NH,
<7 <~
He o L

MO-1L500 MO-1100 ©

[0209]  ASPH 41l X T4t 52 — AR 40 i A K B A 4P 2R

[0210]  MO-1-1100 fJff %

[0211] Pl MO-1-1100 X T7ER B G S Bl 52 — AEARAPE A K AR o 7E RN T R
T BRIT) BE AT 9 A R 0088 78 e (O BB PE F bR « ASPH R IA 5 804N i 4B B % RE 77 AZE 85 IR
I IRAETE PR, IXLLsE LRI, ASPH 7544 PO It &2 37 AR 1 AR A0 S 2 B8 b oy v O B A £
AT VEAl ASPH HH RN T4 52 — AR SV T8 O R, 78 B AT BAS AT 1% ASPH Bif{2
1 790 () 4 B T TR AR FOCUS. 84k 3 JE I, MO-1-1100 #&/> 7 FOCUS 4 Jifu 4 7% BR [ I 1k
(& 9A) . nl& 9B-C filr 7, f I MO-1-1100 &b &, %353 3 J fa B4R V& 50 B A RS P 2507
T RIS B R R B D . 1% R A P A A AR T 1 2 T AR K R
TEAR R A JC P AR K BRI O BE A7 IX B4 JUIESE, MO-1-1100 HI55 T %t R A A 444t
ER

[0212]  MO-1-500 Hf %

[0213]  1Ffif MO-1-500 X T4 & — AF i PR 40 i A 1 19 208, ] 10A-B Fros. &1
A& B IE TR Y HCC 4R 82 T 1w MOZALA 4R, FIr e s iy B2 ¥ 55 B AETE RS) DL &
g7 SRR o DRI, X6 T 5 44 oA Jit @ T2 J b % (103X — &4 i MR A AL 1 43, MO—1-500
A5 MO-1-1100 HEH ZAUHE 5 B A 00 T8l g — AEHOB R0 i A R 2Rk

[0214]  ASPH 41l 55%F T A HCC &1 A 1) 40 i K% 3 % S A2 A0 PE [ 4% 40 R

[0215]  MO-1-1100 #Jf %%

[0216]  ASPH 5% B — 7K 0t P4 SR8 15 OO T4 Mo #e 2 M R 28 . A S & 2 LIS
AR 2 i e AN R4l e 55957 (Boyden chamber—type culture inserts) Y& & A5,
PL5u M [ MO-1-1100 F1MO-1-500 B — 7K fi# 41t 71 Fii kb ¥R FOCUS 411 fifg 24 /Nt , B J BT
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iZ s, AT 30 8P RER . I ATPLite & EIGAIMEE . AT L3FLA K
i 2 TE ) 200 L sz Pt A P 4 M, 7S R T A ) RO S W 8 1 L ARG A 4 i 1 5
B, ML R L 43 A RO & R W #2 HAERS A 140 . an k& 11A-C Braw, BA MO-1-1100
b B S TE RS AN D, (E AR RS & 4 M B PP B AT O TR RS T RS & A 55 2 0D
TR T A P % 7 B I B PR B AT 42 00 3 W i VP A A M A2 0, 3Lrh, 240 E 1Y% 2 6 /N
WSE BT R ILERG A& AR N R AL & NAZ AN . 50 % RE [ A DMSO 544 i 41 e Al
b, A MO-1-1100 &b B /) FOCUS 420 5 2% R R (&l 11D) o 45K W] MO-1-1100 I
il A HCC 40 M i 4t H kS 2y 3L RS A AR 1

[0217]  MO-1-500 fff 5

[0218]  fFH A HCC FOCUS 4 Mk vF-fiti ASPH $11 il 551%5 T4 Mo B2 2 PR A U1k 1) 4 P 252K
W&l 12A-B FiR, MO-1-500 X T4 H £ 3h S 42 J0H A B B8R . R, MO-1-500 B A L
MO-1-1100 B 555 % 491 1 240 Jfa A2 20 A2 J0 (1078 B, (HL 799 25 B R AR 12 ME R B ) 25 P b o o
) BAT ST o DR, ASPH-P— 7I At B £ 3K 2 /0N 43—~ 400 i 50 3 sk e {1 e 8 240 Wi 8 S 4 R )
B, FF RIS iR b S A2 B B AL ARV e, AT X T-#6 BE R A ) B Re AT B AR .

[0219]  ASPH 1|77 MO-1-1100 X-T A S FF4H Mo i) 52 B SRR AL K e Fe A KA A
[0220] %1 A HCC 4l ik FOCUS e Ak PR 1% iy 52 s s P Ffr a2 i 4 bk « o 17 A FARY % ASPH
0 700 ) 44 P L R R RS BE R 25 24 20mg/kg [ MO-1-1100, 42524 2 &, Z Ja BEm R 45
25— . WK 13A-B FiaR, 4525 MO-1-1100 & Z &K 7 HCC X F R BEM 4 K. B
MO-1-1100 &b E 12 KJ, VIR AR RS it b1 B, 550 REZEL /N BRAH EE, 2240 B/ BRAA A 1Y
R AR R IE T 31 7% (& 13B) o AHXF TR/ 28 MO-1-1100 AL B /)N R E— &
I I B L R SN 28 R o DRI, %o R 452 1) 5 25 470 8 R R 10X — 771 & /KT 9 MO~ 1-1100
M52 BLAF. DRI, B — 7Kg A S PR A 751 20 MO-1-1100 SE 5T B PEAIK T HCC o i A K,
B 13A-B FltaR, H T IRl t LA @K T (9 ASPH ZRIA , 14k A4 th 4] R e 11 R e Al
H ([ 4A-B) o SRR TRE B, AT I ASPH [ A8 M RE X e B — A S
kAo XL ASPH HIHI AL S PARE T — U7, o T Sl fE 522 M K& ALk
98 EL AT SR AR v

[0221]  ASPH 75 A SE AR o (19 A 80 40 0 15 200 B 2R T e 3t 08, i 76 1E 8 AR b AT
RRIAE ] 20 . BREAS R A0, ASPH FRIAAF/E T R ZHUM 4o . ASPH R 82 T4
HEREE R, IX AT Z AT PE R/ 7340 7 75 55 ity 2058, SO P (T T 78 .
A SC 4 7R I BUE S HFF R 4518 (ASPH 3 RaK 1 HCC 211 e B L N\ v 4 Ak 9 A2 3 ik
B 2R IR 2 B A 52 FUG 1 N SE440% 75 3 41 g 2 T 3k /5 R 38 ASPH, % SE 0% 1
B ARAS PR T, i s o B 400 s  NEL A « e« P MU i s AR e ot - 400 o8 5 (8 A7 5
FIEEAZ 75 12 %5 T ASPH A1 3 B0 F 4k J2 Ji5 41 R A0 B e B g R R D R B IR 2 s ASPH Jd
36T Noteh GRS U SO 03 A4 1 A 44 238 Jon ek 89 40 x2S 0 R0 A6 8 B AR D AR
T RKI T BT ASPHC S A A7 s AR S5 KA1 B — 7K B V& 12k () /I 43 0 75 < g i 13X
SEE T 77 21 MO-1-1100 A2 MO-1-500 [y Jir & 240 B 75 3 Bt T v 0389 9 L 30 48 L 1R AR AR T8 1k
B, T ) 593X Lo A K ANEE RS (K BE 7 (A8 N S AR A K R R R SR UK
ASPH BRI £ (3K 28 /N oy 6] 77 B AT 225 HAS AT T30 A9 44 T B igs 2R o (R, G et
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FERW, B T PEIIH % B — AKMEBEE VE AL A AT T DAPEAR 238 ASPH 9\ SEAAIR 1 A6 K K
/ BN LS 4 S TR A O B A B2 W R TG 189, 2, P s « PP 4 s MEL g i
S EL W  FLIRIE < A 51 R A 5T R4 M 0

[0222]  5— 77T, AR W HIFHERK (Ta) &

[0223]
) 0
AﬂﬁzNHz
0 o—X—Ww!

R* ([a),
[0224]  BULE: ERARUHYBIZABUE R G, K,
[0225]  Ar'JEZERBRZERI C —Coo B I 5 & 20 TEAHS 3
[0226] X & C(0).C(S) B S(0),;
[0227] 4 X Jy CO M, W& B L0LCR ™R B NR ;24 X v SO I, W& B CR “R* B NR **;
PR
[0228]  R™.R™.R™., J R®% [ 73% R 7 AR 4La i 4l & S BURBUR R €, —C bt
3 G RRBUR £ BRI C-Colfi it . R BURBUR BRI C ,-Colhi it . S BURBIR £ BRAR )
CoCoo 5 3 R FARBUR Z BRI C—Cye 5 B bt Bk 2 R BUR 22 AR 5 5 20 Ju 4% 752\ DA
MEFARBAR LR 6 22 26 Juk 75 Ahe ik, (HA0 /2, 2 Ar' & 4- SURIERT, X A2 C(0),
M2 W R, R AR ARG B R AL BUR G B 0 2R 5t .
[0220] Mm[HiR, R (1a) (AW HA —ADEZ N FNIREHE,
[0230]  filtu, AWK (1Ta) -

[0231]
i 0.
Aﬂﬂmﬁ
0 O—X—w!

Ar? (Ila),

[0232] B BR AR BT BOE R &, K,

[0233]  Ar'All Ar 28 B IST N R LB € —C, 53, KRB 5 & 14 o355, 5%
HZ4— B E AL H TP A AL B BRI C—C, 5 2R B 5 & 14 Je2R 75 3k (i 3R

CN. NO,+ NO\ N« OR,. NRR, . C(O) R, C(0) OR,. C(0O)NRR,~ NR,C(0)R_. =S (0),R,. =S (0) NR,R, - BX
Rg,» Hoo, Ry /& C ,—Cohiedik. C,~Clfidk. C ,~C Ik, C ,—CHPkedk. C—C, 755k 5 BX 6 JTUZ& T
B4 B 12 JTEIGEE b A& 0.1 B 2 ;R AR S EIMS A HEL R, H Rus& C —Coliedik

C,—Colfik . C ,—Cehitdik . C ,—CH A fit dik \C —C, 75 4 4 & 12 JuZ8 M fiedik . B 5 BY 6 Juk 7 4k s LA
B R TR o, % AL L — ADNELZANIE B R 5 BT B Y EACIE R < 1497 . OHL 4K € (0)

OH.C(0) 0-C,—Cghidk \CN.C \—Cobiidk . C | —Celie Ak \ i ik . 81 —C —Cbi i fig 2 . — -C | —Cehe ik
ik C,-CHRBEdE . C (—C, 5 4 & 12 JuAFRbedk 2 5 8% 6 Je 895 3.

[0234] 40, R¥EREHAH C ,—Cokidt, BLA —PNEREANIE H %%  OH. ON. M i FE [ HL
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[0235] {5, X #& S(0), H W' CR “R”.

[0236] i f, X #& S(0), H W' g,

[0237]  flfm, X &£ C(0) H W& 0,8 X /& C(S) H W' NR ™,

[0238] {54, R \R* Al R * 4% [ 7 4 H, BRI € —~Colii 3k, B — MR E MR M &

OH. ON S i S i BRAREE BAR S C,-Coli 2k
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[0240] 01, Ar'Al Ar 2% [ BRSZ 2R EE 2836 B 5 & 10 n R S 3k, K ARk s — A

B2 A% B H A BT A R B : X2 ONL NO,. NO. Ny OR,« NR,R,» C(0) R, C(0) OR,,
3K Rg,» SL7P, Ry J& C \—Celit 3, R AR (& BN HBR R, H R C —Colie 3 s LA, R o Al

Re, % FATIR L — A B A% A AT A B IE B (X OH. C —Colie Ao i3

¥ —C~Cle sk e ot N — —C | —Cobe kRt

[0241] {0, Ar' A0 Ar > [ RS20k B 20k | 1- 280k 2 250 2 R gk | 2 MR | 2 it

WE | 3— ML IE J 4 Wi B 2 Wk RE | 3— MR L (4 WENBR L | 2- SR AL 3- FR AL 4- &
I 2 FRAE 3~ UKL A- FOKIE . 2- =PRI 3- =R P AEIIE 4- = F P AR
B 2- GUIEIESE  3- GUILIRSE 4- FURL IR SE  3— SR B SR Ok | 20— PRI AR | 3— FR AR it |
4- AR IRIE 2, 3- EURHE 2, 4- HUREE 2, 5- EURHE 3, 4- SRR 3, 5- DR
He\2, 3- TROKHE.2, 4- RO 2, 5- RUKEE. 3, 4- RIS, 5- THUKEE.2, 3- =
AR 2, 4- —RREILORHE 2, 5 RS REOREE 3, 4- S RIEIERIE . 3, 5- AR
3. 2- | -6- TR 3- H —4- FOEAE . 2- S —4- WA A | -3 MR- | -2 UK
B2- & 5 FOREE - F 2- BUOERE LK - | 2- BOEE,

[0242]  filtn, 3K (Ta) B (11a) LAY ASPH LG

[0243] AR HIEW KR (1) WED LA 2ER 2 ML R NI E# IR A

[0244]
U
07070

[0245]  HAr, A R BUCBURE B 5050 AR IR B 2 B 75 BL B 2% 75 2L 5F
[0246] LA, fr ik H IS A F AWM E D — A& 5 F 7 fr 4 Ak 41 (1 R 2
7 :~H, ~OH. ~SH. ~CN\ =F, =CI, —Br ~CN. NO, ~NO. ~NH, ~NHR, ~NRR+ ~C (0) R+ ~C (0) OH, ~C (0)
OR\ —C(0) NH, =C (0) NHR,, ~C (0) NRR+ =SOR\ —SO,R+ ~SO,NH,  =SO,NHR —SO,NR,;
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[0247] Moo, B— RRSZE B R A BT A A < (C-Cy) ket & BRI (C,-Co) e dk.
(C,=Co) it BRI (C,-Co) Mtk (C,—Co) BLEE BN (C,-Cy) Btk (C5Cyp) FHHE L
BRI (Cs—Cop) 3k (CoCog) FHEbEIE EERUA (Co—Cye) KT 5 B 20 U A&
AR 5 2 20 JuZR 55k .6 & 26 JuZR A kbt . RERURE 6 2 26 Juie 5 ik bk ;

[0248]
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[0250]  Hirb, RYE @ R T MRAIA : (C -C) fdk LBULH (C-Cy) %k, (C,-Cy) i
B EEURE (C,-Cy) Mitk. (C,-C6) ik ZHEARH (C,-Cp) Bk, (C-Cy) 53k LK
(Cs=Cyp) Ak (C4Che) FHEKTHE . ERHURH (CCop) 7 ETHE 5 & 20 JuZe 5 55 2 BRI
5% 20 L5 HE.6 B 26 JuI SR LTI 6 & 26 yuik s bk LK

[o251] 3L rp, Wik & & %1 By A pld ) A &, S . 1 f A -C(O)R. -C(0)
OR. —SOR. —SO,R. —C (0) NHR. —C (0)NR,, 7, R J#i57Ry (C,—C.) Fedk LHBULH (C—C,) k.
(C,—Cy) Mk BRI (C,-Cy) Mk, (C,—Cp) BREE ZHEURA (C,—Cy) BRIE, (CCy) A
BUARHY (Cs—Cop) FE. (C4—Co) FAEITHE LUK (CoCye) FIENTIED 5 20 U I &
BUARH 5 % 20 JuZ4 0546 & 26 JuZe o At R BRI 6 & 26 Juzk 5 Skbe bt LA
[0252]  JLrh, Ci%& A FHIFTALER 4 :—NHSOR. —N (R) SO,R. —NHC (0) R+ —=NRC (0) R+ ~NHC (0)
OR. —NRC (0) OR. -NHC (S) R+ —NRC(S) R\ —NHC (S) OR. —NRC (S) OR. -NH,, Hef1, R Jhi37 Ky (C,—C,)
Bedk BRI (C-Cy) Bidk. (C,—Co) MiFk LU (C,Co) itk (C,—Co) KhIE B
(C,—Co) Bk, (Cs—Cyp) FHEEURH (C5-Cyp) . (Co—Co) F5FbETE LU (CoCye)
Pk (5 & 20 JuA 5 I AR 5 F 20 TR TS K6 F 26 Juik s Ak bk LA B
6 % 26 JuiR A AL

[0253] B3, Mo Cik i R AT A -
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[0255] M o, RUAI R Bk 57 3% © R 7 BT 4 K 9 41 :-OH. —F. ~CI. -Br. 1. -C(0)
R\ —CO,R. ~CONH,\ —CN. =SO,R. (C,~Cy) %t . ZHURHKI (C,-Cy) ke, (C,—Co) i . LUK
(Co=Co) Mtk (C,=C) RIEEEURM (C-Cy) JRIE. (Cs—Chp) FHEERURH (CoCop) 5
(Cs—Coe) F5HJedt EHURIY (CiCye) T HTAE
[0256] I, RJE (C-C,) %Kitk ZEURHY (C-Co) Ktk (C,-Cy) Mtk ZHULH (C,—Cy) M
B\ (CCy) BRIEAREURHY (C,-Cp) Brdk. (CCy) 2B (CChp) F74E. (CoCy)
Ffe i BB (Co—Ch) F5 3 NEHE (DL
[0257]  HoAr, BRAE W AR, B0 ¢ AT ELZ -NH,.
fo258] X 1 Frikas 2R &5
[0259] i 1 Frifsz LS ERE T3 -
[0260]  2-(2- & K3k ) -5 fc ik —4- ¥ 3k -3 (2H) - BRI ) 52— (2- SA 3 ) 4-( Z WA
3 ) —5- Jcdk -3 (2H) — MR 52— (2- FOREL ) —4-[ [ JREEMmmE AL 1 % 1-5- ik -3 (2H) - Ik
MEER sN- (3, 4- 380k —5- (2 SOKIE ) -2- MR 3E ) FRRABERL sN- (3, 4- 8k -5-(2- #K
B ) -2- WKW BE ) 2L TR BE i oN- (3, 4- Rk 5 (2 SR AL ) -2 MR L ) A% R
N-(3, 4- ¥k -5- (- E AR AL ) —2- Wk 5k ) Z.Bif N- (3, 4- 383k -5- - | EL ) -2- 1k
WAL ) — L FR R W16 sN- (3, 4- ¥Rk —5- (2- EURAE ) —2- WAt ) IR F el sN-(3- =H
Rk —4- B -5- (- FUOREE ) —2- WRIGHE ) —4- IR T iM% N-(3, 4- =523t 5-(2- &
A ) -2- BRI IE ) —2- LR BER N-(3, 4- FRdk -5 (2- SR AL ) —2- WRIg AL ) BEHIEE
f% sN-(3- = HIERES AL —4- 22k —5- (2- G HE ) —2- WRIR AL ) -3 IR A EERL sN-(3,4- —
Fo Ak -5 (2- SR )-2- kg Ak ) -1, 1- Mk - MR LT N- HEE N -(3,4- R
He —5-(2- EAHL ) -2- RIS ) ZHERERG sN- (3- ZBE A, —4- 0k —5- (2- JURHE ) —2- Ik
WAk ) FREE NG N-(3- 2B, —4- R0k -5 (2- SR L ) —2- WK 3L ) Z TR N-(3- 2
W42k —4- F2 0k —5— (2- EUR AL ) —2- WRipg ik ) RIIEERZ (N- (3— LBl dk —4- 2 Hk -5-(2- &
AHE ) -2- BRI 3L ) - ZUBERE N-(3- ZBEE S -4- Ak -5- (2- SUOKAL ) -2- DRI 3L ) - Pl dk
F R 216 sN-(3— LBt AL —4- F Ak —5- (2- | AL ) —2- MR AL ) KRBt oN- (3 LB
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B -4- F2 Rk -5 (2- @UOREL ) —2- MR AL ) —4- IR T BERE sN- (3- ZBESA AL -4- 2 AL -5-(2- &
AL ) —2- BRI AL ) —2— MERE GERR N- (3- LB AE —4- R AL -5 (2- SURME ) —2- Wi 5L ) BR
HA Bt W% sN- (3— £ B S Bk —4- F Bk -5 (2- SR Ak ) —2— Wi 2k ) -3-20 ¥R T il Bk B s
N-(3- Z B 2k —4- 32 3 —5-(2- SR 2k ) -2- MR 4L ) -1, 1- %k - Bt N-
BN - (3- B -4- 5 -5 (2- FURSL ) —2- Whi Bk ) 2.1k (2- (2- | oRHE ) —2-
B —4- = R LU 5 ek -3 (2H) - BRI AR s2- (2- SR HE ) —2- HOE —4- B Bk 5 ik
B -3 (2H) - MR ERA sN- (2- (2- SR, ) —2- HR Ak —4- $2 0k -3 (2H) - MR —5- 2 ) - st
fi (N—-(2-(2- GAHk ) —2- FROE —4- $20k -3 (2H) - R R —5- Ik ) - 26k IE N-(2-(2- &
L) -2— B3 —4- 5 JE -3 (2H) - Wk e R —5— FE ) — R I e sN- (- (2- Rk ) -2- H
B -4- ¥ B -3(2H) - Wk g @i -5- AL ) - 2 Bk R sN-(2-(2- &K AR )-2- O 4- R
B -3 (2H) - WRIEER -5 3 ) - ik R 2.1 N-(2- (- &R ) —2- B —4- $2 0k -3 (2H) - Ik
W R —5- 3k ) - K P B SN-(2- (2- EOEHE ) —2- Ak —4- ¥ 0k -3 (2H) - MR B —5- 3 ) —4- JR
T8 sN-(2-(2- |2 3t ) -2- FR L —4- 5 B -3 (2H) - WK g R -5- B ) -2- it ng e A
N-(2-(2- SR HE ) —2- BBk —4- J2 0k -3 (2H) — MRIRER —5- A% ) - BRIABE AL N- (2- (2- EUK
B )-2- AL —4- $2 B -3 (2H) - MR i —5— AL ) -3— IR TA A% sN-(2-(2- | RHE ) -2-
B 4~ $2 3L -3 (2H) - MR AR -5 3 ) -1, 1- 44k — SEMEMEbE (N Ok N - (2-(2- &K
A ) -2- BAk —4- 20k -3 (2H) - WhNngli —5- 2 ) - LMl 2- (2- |oRdk ) -2- Bk -4- &
i 48 2k —5— ek -3 (2H) — MRIGER N-(2- (2- SR AL ) —2- F 3L —4- 2B %2, -3 (2H) — K HR
B —5— 4k ) — R e oN- (2- (2- SRR ) —2— 0L —4- 2B S0k -3 (2H) - kg AR —5- 2% ) - &
il B9 e oN-(2- (2- U3k ) —2- I3 —4— 0B S Ak 3 (2H) — Wk g A —5— 3 ) — 2 ok 5k ik
N-(2-(2- ORI ) -2- B3k -4- 24U -3 (2H) - PRI B —5- 2k ) - ZBERZ sN-(2- (2- 0K
B )-2- BBk —4- 7, B S -3 (2H) - BK MR R -5 2 ) - B R OIR 4 IR sN-(2-(2- UK
B ) -2- B3 —4- 2B AL -3 (2H) - BRI AR —5— ik ) - JR F EERG sN-(2- (2- SR SE ) -2- R
B -4- 2B -3 (2H) - BRIRER —5- & ) —4- T BER% N-(2- (2- SR ) -2- At 4- 24
P 4 2k —3 (2H) — Wk g B —5— Bk ) —2— nh i J6E W N-(2- (2 SR Bk ) —2- I Bk —4- 2
B -3 (2H) - Wk e R -5- 2 ) - 3R 3 BE W B N-(2-(2- SR B )-2- B OB —4- 2 Bk
K -3 (2H) — Wk Mg B —5- A& ) —3— IR TR Tl E Mk aN-(2-(2- R AR ) -2- Ak 4- Z B
Bk -3 (2H) - BRIERER -5 3& ) -1, 1- 54k - SemEme ke sN- FRE N - (2-(2- R4k ) -2-
B —4- 2 B KL -3 (2H) — WK W B -5 Ak ) - & T B AR s2- (3- SR 3k ) -5 ik —4- 12
B -3 (2H) - BRI RN 52— (3— E A3 ) -4-( ZBEE L ) -5 Mkt -3 (2H) - WRig i ;2- (3- &K
) —4-[[ 2K e 1 % 2k ] 460 1-5- Jie Ak =3 (2H) — WK 1 B oN- (3, 4- %k -5- (3- UK
B ) —2— Wk MR AL ) FP R BE i N-(3,4- SRRk 5 (3- SURAL ) -2- MR AL ) 2 T
N=(3, 4= ZF2 3k -5 (3~ IR Ak ) ~2- WK Bt ) 2% 1 Mt B oN- (3, 4- 2 J2 ik -5-(3- (%
B )-2- WRME AL ) ZBERE N-(3,4- =8 —5-(3— &R AL ) —2— MR AL ) — e FP R 218
N=(3,4- =8 3k —5-(3- S A% 2k ) -2- WR W 2k ) O B B A% sN-(3- = R AR RS 2 —4- 72
B —5-(3- S ) -2- BRI AL ) —4- R T BERZ N- (3, 4- 23k —5-(3- F %3, ) -2 BRI
B ) —2- MEng LR N- (3, 4- FR AL -5 (3 ORI ) —2- MRME L ) BRIIME i (N- (3- = HR Ak
RESUIE —4- F 2k -5-(3- SURAE ) -2- WRIAE ) -3 IR IERR oN-(3, 4- 8 —5-(3- &
AL ) -2- BRI AL ) -1, 1- A AL - e E MG N-5 B R N -(3,4- R K -5-(3- K
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B ) —2- BRI 3L ) ZBEBERG sN- (3- LB AL —4- B0k -5 (3- EORAL ) -2- Wi dk ) FRTEEE
B sN-(3- B A —4- $2 5k -5 (3 SR HE ) —2- WRig AL ) ZiBERL N-(3- ZBHEE -4- 72
H -5-(3- EHEHE ) -2- Rl AL ) FRMERERE sN- (3- ZBREIE —4- #4235 (3- EoK M ) —2- 1k
3L ) - Z Bl N-(3- Z Bk —4- 32k —5- (3- ARk ) —2- MR 3k ) — i 3k P R 2
N-(3- Z Bt 3k —4- 33k —5- (3— S HE ) —2- Wk ) R P BLM% sN-(3- Z B & —4- %%
B —5-(3- F KAL) -2- MR AL )4 R T BE Rk N-(3- B A 4- R A 5-(3- | K
B ) —2- WRI 3 ) —2— MERE BE R sN-(3- ZBLE I, —4- $2 k-5 (3 JURSE ) -2- WRmg 2L ) BE
HABE P ik sN- (3— LBk —4- Fodk —5- (3— AR AE ) —2- R Bk ) -3— YR A it ik (N-(3- &
B AL —4- Fo 2k -5 (3— &AL ) —2- WRIAL ) -1, 1- 41k — FRMEMGE N- 3L -N' -(3- 2
Pk R —4- B dk —5- (3— SURE ) —2- BRIRAL ) LBl ;2- (3- SURHE ) —2- Ik —4- =H
FERESAE —5- ek -3 (2H) - BRAGER ;2- (3— UKL ) —2- FJE —4- ol -5 ik -3 (2H) - Ik
WG sN-(2- (3- S ARAL ) -2 R IE —4- F2 0L -3 (2H) - WRIpg AR —5— 5L ) — FREEERL N-(2- (3- &
A Ik ) -2- R JE —4- $5 0E -3 (2H) - WK IR R —5— Jk ) — 2T ik i sN-(2- (3- S ARk ) -2-
B -4 2 BE -3 (2H) - Wk g B -5— 2L ) - % T ik ik oN-(2-(3- SR AR ) -2- BB -4- 17
3L -3 (2H) - BRI B —5- B ) — 4 WER% sN-(2-(3— &3t ) —2- AL —4- 2 Bk -3 (2H) - Ik
A —5— 4k ) — e Bk FR R LG sN- (2— (3~ SRS ) -2 FR 3k —4- 2 5k -3 (2H) — BRI AR -5 2k ) - %
BBk i sN-(2-3- S 2% 3k ) —2- 1 3 —4- 58 Bk -3 (2H) — Wk Meg Bl —5— 2k ) —4- BT Bt L
N=(2- (3- SR HE ) —2- FJE —4- F2 0L -3 (2H) — RRHRG AR —5— 2% ) —2— MERg BEfR sN-(2- (3— Sk
B ) -2- BBk —4- 2 Ak -3 (2H) - WR IR -5 AL ) - BRI EE W AL N-(2-(3- & KA ) 2-
Bk —4- Ak -3 (2H) — MR M AR —5— L ) -3 JR PR T Ak sN-(2- (3- SOR Ak ) —2- A 4- 1%
Bk -3 (2H) - WRIERER —5— Jk ) -1, 1- 540 — IEM T sN- L -N' - (2-(3- &R dE ) -2- ]
B —4- 25 -3 (2H) - BRI ER —5- 2 ) - ZTABER% 52— (3- |URAE ) —2- FF 2k —4- Z B 2k -5 i
Kk -3 (2H) — BRI AR sN-(2— (3— SRSk ) —2— F Ak —4- Z B4k -3 (2H) - WRIEHER —5- 2k ) - R
il 9 % sN—(2- (3— R 2 ) —2— HR 2k —4— £t %0 2k -3 (2H) — IR g B -5 3 ) — 2 Tf I8k fis
N=(2- (3 AL ) —2- HBE —4- 2% AL -3 (2H) - PRIER —5— 2% ) - ZRmamEfE N-(2-(3- &
Ak ) -2- Ik —4- Z MRS -3 (2H) - WRIEER 5 2 ) - ZBERG sN-(2-(3- K ) 2-
K —4- ML -3 (2H) - PRI AR —5- 55 ) - AL IR O lE oN-(2- (38— SRk ) 2- Ak —4- &
W 480 A& -3 (2H) — K Wg Bl —5— Ak ) — 2K B B AR sN-(2- (3- SR 2k ) -2- F Bk —4- 2 B
B -3 (2H) - WK W B -5- A& )—4- IR T B Bk oN-(2-(3- &K B ) -2- B -4- 2 B
BL -3 (2H) - WK W B —5— &E )-2- ot % GE BR N-(2-(3- S R ) -2- B 4- 2 B A
H -3 (2H) - Wk e B —5- AL ) - BE B B W i oN-(2-(3- SR ) -2- B A 4- LB A
K -3 (2H) — Wk N B —5- Ak ) -3- R TR Tl Ik ik sN-(2-(3- R Ak ) -2- A —4- 2 B
Bk -3 (2H) - BRI R -5 2 ) -1, 1- 5040 — SemEme e sN- Bk N - (2-(3— &4k ) -2-
Bk —4- 2B AL -3 (2H) - R W B 5 Bk ) - ST R B 2-(4- EUOR AR ) 5 Bk 4- 1
K -3 (2H) - WRMEER ;2- (4- FORIE ) —4-( SBEAHE ) -5 ik -3 (2H) — BRI ER ;2- (4- SR
B ) -4-[[ 2% 5k W g 5k 1 40 1-5- i 3k -3 (2H) - Ik 1 AR N-(3,4- Rk 5-(4- |
B ) -2 MR L ) R B N- (3,4 R Ak 5 (4- SR AL ) -2- Wk Ak ) 2 T E I s
N-(3,4- 5 3k —5-(4- F 2K 2L ) —2- Whig &L ) RBABE L N-(3,4- —F3E -5-(4- &K
B ) -2- BRI L ) ZBERK sN-(3, 4- TR AL -5 (4- SUORIE ) -2 R AL ) - R FR R OB
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N=(3,4- 8 3k —5-(4- QAR 2L ) —2- MR Bk ) R R i oN-(3— = R ik A 0L 4- %
B -5-(4- EARHE ) -2- WRI AL ) ~4- IR T BEML N-(3, 4- =53 —5-(4- &K 3, ) -2- kg
B ) —2- MR LR N- (3, 4— ZFR Ak -5 (4- FURIE ) —2- WRME L ) BRIFEE i (N-(3- = H Ak
FESIE —4- F2 0k -5 (4- SR AL ) —2- BRI AL ) -3- IR AR EE AL N-(3, 4- 33k -5-(4- &
AL ) -2- MR 3k ) -1, 1-20 44k - FMEME G oN- 3L N (3, 4- 83k -5-(4- EE
B ) -2- BRI 3L ) ZBEBERG sN- (3- LB AL —4- 5L -5 (4- &KL ) -2- Wi gk ) PR
R N-(3- ZERE I —4- ¥2 3k -5 (4- FUORHE ) —2- WRipg ik ) ZHBk sN- (3- Bk —4- 2
B —5- (4- EIEHL ) -2 KM IE ) ZRRRIERL N-(3- 2B —4- FR 4 —5- (4- SRk ) —2- 1k
W3 ) - 28l N-(3- Z B FE —4- 25k -5 (4- EARHE ) -2 MR Ik ) - g3k B R 2L S
N-(3- LBEAH 2k —4- F2 0k -5 (4— SORIE ) —2- WRmg L ) R FR ik oN-(3- 2B 2 -4- &
B —5-(4- K B ) -2- MR 2 ) —4- R T BE L N-(3- Z B 2 4- R 5-(4- E(UK
B ) —2- MR 3L ) —2— MERK e sN- (3- LB L —-4- F20k -5 (4- FUORSE ) -2- WRmg 2L ) BE
HAME P sN- (38— Z B3, -4~ 32 3E —5- (4- EURE ) —2- Wi At ) -3- IR A TBL % N-(3- 2
BEAE AL —4- 33, -5- (4- SR AL ) —2- MR 3L ) -1, 1- %4k — FrmEmede N- 2L -N' -(3- 2
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B )-2- BRI L ) ZBERE (N-(3, 4- ¥k -5 (3- MEMR L ) —2- R Ik ) - i gk B RR 2L S
N=(3,4— — §8 3k -5 (3— W& Wbk ik ) —2— Ik g Bk ) % PP B fic N-(3— = HR SRRk &K 2L —4- 52
Bk —5-(3— PR IE ) —2— IR AL ) —4- IR T BE g N-(3, 4- RSk -5 (3— MR L ) —2— kR
B ) —2- MERG B N- (3, 4- ¥R 0k —5- (3- MM IE ) —2- BRI 2 ) BRIAMEE % (N-(3- = HI 4k
Tk L —4- F2 Ak —5— (3 WEMRRAL ) —2— WRRg L ) -3— IR Ik i N- (3, 4— — ¥4k -5- (3— &
Wbk 3 ) —2- W W Ak ) -1, 1- S Ak - S M R B ON- R E N (3, 4- ¥R Sk -5 (3- MBI
B ) —2- BRI 3L ) 2B RG N- (3 LB AL —4- F2 0k -5 (3— MenpkAk ) —2- Ry gk ) FRE
f sN- (3 B HE —4- ¥R 0k -5 (3 Wik JE ) —2- kI 5L ) ZRIER% (N- (3- ZBE L -4- 1%
B —5- (3— WEMKEL ) —2- R AL ) FRIEIER% sN- (3- ZBE4A AE —4- 2 5k —5- (3— PR AE ) —2- Ik
3L ) - 28 N-(3- Z B St —4- $2 5k -5 (3— ndempk It ) —2— Wi Ik ) — g i PR R 21
N=-(3- ZBE5 2, —4- F2 0 —5- (3— MEMR L ) —2- R 3L ) K BERL N-(3- ZBEE 2 4- &
Bk —5— (3~ W Mk BE ) —2— WK g 2 ) —4- R T BE IR N-(3- & B A3k —4- F2 2k -5 (3 MR K
B ) —2- R I ) —2— g Bl N- (3- ZBR A, -4- 135 -5 (3~ nEmk AL ) -2- kg 3L ) B8
HABE % N-(3— ZBE5A A —4- FB 3 -5 (3— MEMRAL ) —2- BRI AL ) -3 IR EER%L N-(3- 2
B —4- 80 -5 (3— MEMRKAL ) —2- WRIRE 3L ) -1, 1- %4k — MR N- 3 -N' -(3- 2
W42k —4- F2 0k -5 (3— WEMKAE ) —2- PRI AL ) ZWilth% ;2 (3— MMk ) —2— gk —4- =H
SRS AL -5 Ak -3 (2H) - WRMGRE ;2- (3— MEMKEL ) —2- FF3E —4- 25t -5 licdt -3 (2H) - Ik
MR SN (2 (3— MBI ) —2— FF 3 —4- J8 0 -3 (2H) - WRIg R —5— 2 ) — FR ki i sN- (2 (3-1&
Wk ik ) —2— Bk —4- $2 Jk -3 (2H) - WR I R —5- Ik ) - 2T Bk i N- (2- (3— ik gk ) —2—
B -4- 52 Kk -3 (2H) - Bk W B -5 k) - O BB ik oN-(2- (3 B MK 3 ) -2- B Ak —4- 52
B -3 (2H) - Wk IR Bl —5- 55 ) - Z W% sN-(2- (3— WM Ak ) —2— FR JE —4- 2 5k -3 (2H) - Ik iR
Fi —5— 3 ) — Je AL B R 2.8 o N- (2— (3— MBI AL ) —2— AL —4- ¥4 4k -3 (2H) - RN A -5 ) - 2K
BB B sN-(2- (3 o R O ) —2- HR 3k —4- ¥R Bk -3 (2H) - WK Mg R -5 2 ) —4- 1R T % s
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N=(2- (3— WML ) —2— I Bk —4- F2 5k -3 (2H) — KA RER —5— JE ) —2- MEng Ll N- (2- (3- rmpk
AL ) —2- BBk —4- 2 Bk -3 (2H) - WR I R —5— AL ) — BRI BE W K oN-(2- (3- MEmk AL ) —2-
Bk —4- F2 5k -3 (2H) — WR Mg AR —5— Jk ) —3— ¥R TR T I A sN- (2- (3— MR L ) —2- FRBE —4- %
B -3 (2H) - WRIEER -5 3£ ) -1, 1- %4k - FMEMLE N- B IE N - (2- (3 MEMR L ) —2- HF
Bk —4- 2 5L -3 (2H) - PRI AR —5- 2 ) — ZWABERK ;2- (3— MEMRAE ) —2— FF 2 —4- Z B4 0k -5 ik
B -3 (2H) - WRAR R sN- (2— (3 PEMpREL ) —2— FRBE —4- 2R3, -3 (2H) - kgl —5- &L ) -
T 9 B sN—(2— (3— M Mk 2 ) —2— HR 2 —4— 20 B 40 3k -3 (2H) — WG A —5- 2 ) - 2 Tef Bk s
N—(2- (3— MEMRIE ) —2— F L —4— 2R 400k -3 (2H) — WRIg R —5- 2k ) — ZRHsEE A% N-(2- (3- 18
W3k ) —2- At —4- Z B 2 -3 (2H) — WRIRER —5— 2k ) — ZBERZ sN-(2- (3 FEMf AL ) —2-
B —4- A AL -3 (2H) - BRI ERR —5— 5 ) — i HE AR 2B oN- (2 (3— PR JE ) —2- ik —4- 2
B 42 2 -3 (2H) — 1k Mg R —5— 2k ) - 2K P BE B sN-(2- (3 v Mk 2k ) -2- F 3t —4- Z B
K -3 (2H) - WK W B —5- Fk ) —4- T BE g N-(2-(3- ng mk Kk ) -2- BBk —4- 2 B A
B -3 (2H) - Wk W B —5— 2k ) -2- Wit n& LT B sN-(2-(3- nd k3L ) -2- B —4- 2 B A
BL -3 (2H) - Wk W AR -5— AL ) - 3% B Bk 0 i sN-(2- (3 v bk AL ) -2- Bk —4- 2 B
B -3 (2H) - Wk Mg Al —5- B ) -3- IR T TS I A% sN— (2 (3— W Mk R ) —2- HR R —4- 2 A
B -3 (2H) - WRIERER —5- Jk ) -1, 1- 5 AL — R IERRET SN- R N - (2- (3- ML ) -2-
B —4- 7, 1 5 KL -3 (2H) — WK g R -5 B ) — 2 T Bk B 52— (4- wd K Bk ) —5- R 3k —4- 52
B -3 (2H) - BRIGHER 52— (4- MEMKEE ) —4- ( Z.BE AL ) -5 AL -3 (2H) — WG i ;2- (4- Wk
B ) —4-[[ % A fikh i 55 1 %0 1-5- Jie -3 (2H) — Ik Mg i sN- (3, 4— — 58 Bk —5-(4- W ik
B ) -2— WM AL ) P B % oN- (3, 4- ¥Rk -5 (4- R AL ) -2 IR Rk ) 2 T i
N=(3, 4- - #8 Jk —5-(4— v MR Bk ) —2— Wk g 3k ) 2% 6 9K ik 5N (3, 4— - fR Ak -5 (4- B K
B )-2- NG R ) ZBERE (N-(3,4- ¥Rk —5— (4— WEM L ) —2— WU JE ) — g ik P R 2
N=(3, 4- 8 ik -5 (4— nde Wbk 3k ) —2— WR Mg 2k ) % FR 8 B sN- (3— = PP Bk ik A0 2 —4- 2
Bk —5- (4- MEMRIE ) —2- WRIE AL ) —4- IR T BERL N- (3, 4- 3R 3k -5 (4— MMk 3 ) -2 kg
B ) —2- MEE LR oN- (3, 4- R Ak -5 (4 WML ) —2- WRi AL ) BRITEE L sN-(3- = A
REIE —4- ¥R 0k -5 (4- VEMKAEL ) -2- BRI 5L ) -3- IRTATHBERL N-(3, 4- 23k -5-(4- 1%
WPk i ) —2— WK W Ak ) -1, 1- A4k - R MRk N- B N - (3, 4- ¥R Ak -5 (4- e ik
B ) -2- BRI L ) ZHEIERG N- (3- ZBREIE —4- FR I -5 (4- MEMRREL ) -2 kg gk )RRk
fie N-(3- ZBR Ak —4- $2 5k -5 (4- Wk L ) —2- Wkl 0k ) Z Tk N- (3- ZBEAE HE -4- #2
Bk —5— (4- WEMKEL ) —2- R AL ) FRTEIERL ;N- (3- ZBESE AL —4- B0k —5- (4- gt ) —2- 1k
W3 ) — Z Bkl N-(3— 2B S0k —4- F2 0k —5— (4— ek Ik ) —2— I Ok ) — g ik PP IR 2 1
N-(3- ZBE AL —4- 23k —5- (4— PEMKIE ) —2— BRI JE ) 2K BRI A% sN- (3- 2B At —4- 52
B -5 (4— W Mk AL ) —2— Wk g A ) —4- YR T Bk ik oN-(3- 0B AR AL 4 R S -5 (4- MR I
B ) —2— MR L ) —2— MERK SRR sN-(3— LB AL —4- FR Ak -5 (4 PEMREE ) —2- IR 2L ) B
B % sN- (3— ZB A2, —4- F2 3L -5 (4- MR ) —2- Wi 3k ) -3- IR TATEERL N-(3- 2
B It —4- FE 3k -5 (4— WEIRRSE ) —2- WRIEHE ) -1, 1- %1k - FmEmeE N- 3L -N' -(3- 2
B AUAE —4- FR Ak -5 (4 PENIE ) —2- WRimg AL ) ZTiE% ;2 (4- WAL ) -2- ROt —4- =1
SRS AL -5 ik -3 (2H) - WRIGRR ;2- (4- MEIIE ) —2- FF3E —4- 2 0E -5 ik -3 (2H) - Ik
W ER sN— (2— (4— WEIpR I ) —2— PR 0k —4— F2 0K -3 (2H) — BRI AR —5— 28 ) — AR e sN- (2- (4- 1%
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Wk 3 ) -2 HR gk —4- ¥ 3 -3 (2H) - WR Il —5- 3% ) — ZL Tk Bk e SN (2— (4— WE Mk 3 ) -2 HA
B —4- & 5k -3 (2H) - Wk g B -5 Ak ) — % Tl IBE Bk oN-(2- (4- R R R ) -2- Bk 4- R
HE —3 (2H) - BRI A -5- 3 )~ ZBER% N-(2- (4- ME bk I ) —2— FF 3k -4 ¥2 3k -3 (2H) - BRI
Bl —5- 3k ) - e B R R .0 sN- (2— (4- MM 3L ) —2— FR 2k —4- 32 5k -3 (2H) - BRI R —5- 2 ) - %
R B sN-(2- (4 e bk Bk ) —2— HR 0k —4- % Bk -3 (2H) - WK Neg R -5 2 ) —4- R T B %k s
N—(2- (4— WML ) —2— R BE —4- F2 5k -3 (2H) — KA AR —5— JE ) —2- MEng Lefi N- (2 (4- vmpk
B ) -2- B AL —4- ¥ Jk -3 (2H) - Wh g R -5 FE ) - BE I BE W % oN-(2- (4- MEIK AL ) -2
K —4- ¥ 0k -3 (2H) - BRI R —5- 2 ) —3— IR TRl B i N (2- (4- mE bk ) —2—- ROk —4- 52
B -3 (2H) - BRIERR —5- 5& ) -1, 1- %4k — FMEM LT (N- FJE N - (2- (4- W 3L ) —2- FR
B —4- ¥2 0k -3 (2H) - BRIGER —5— 2% ) — ZTAMERL ;2- (4- PRk EE ) —2- FRJE —4- 24 Bk -5 ik
B —3 (2H) - WRARGER sN- (2- (4- IR ) —2- R0 —4- ZuBHA( 3, -3 (2H) - kg R —5- 2% ) -
i P9 i sN— (2— (4— W IR 3t ) —2— BR Bk —4— 2,k A0 2L -3 (2H) — Wk Weg i —5— 2t ) — 2 Tl 9 e
N=(2- (4— MEMIE ) —2- B L —4— ZLE 500k -3 (2H) — WRipg Rl —5- Jk ) - TSR EERE N-(2- (4- 1

B —4- Z B -3 (2H) - BRI R —5- JE ) — i R R 2.8 sN- (2- (4- Wikt ) —2- i Bk —4- 2,
B 480 2k -3 (2H) — WK Mg B —5— 2k ) - 2K P B B sN-(2- (4- o R 2k ) -2- HR 3k —4- 2 B
B -3 (2H) - Wk W B -5- FE )-4- IR T Bk B N-(2-(4- v k3 ) -2- O3k —4- 2 B
B -3 (2H) - Mk W B -5- Fk ) -2- Mt g K B N-(2-(4- mgE mk Bk ) -2- BBk -4- 2 i A
B -3 (2H) - Wk W B -5- B ) - 3R 3 BE W2 Bk sN-(2-(4- v K Ok ) -2- FR R —4- 2 I A
Kk -3 (2H) — Wk g B —5— Ak ) —3— IR TR T Pt Ml sN-(2- (4- Wk Ak ) -2- R0k —4- 2 B A
B -3 (2H) - WRIEER —5— 4 ) -1, 1- 54k — ik kT N- FAE N - (2- (4- Nk SE ) —2- F
He —4- 25K -3 (2H) — VR —5— K ) - Z R .
[0261] AR H BT A (D) SRR EMF4E, B 0D SRR -
[0262]
i {n

(F0%,
[0263] ., Z 3% H C AN B4l sl 4
[0264]  Hiib, R\ R K R *Hrak R A F 4 i 4L :H. —F. —CI. -Br. —I. -OH. —SH. —CN.
NO,, -NO, —NH,. -NHR, -NRR, —C (0) R, —C (0) OH. —C (0) OR. —C (0) NH,. —C (0) NHR, —C(0)
NRR. —SOR. —=SO,R. =SO,NH, . =SO,NHR }z —SO,NR,;
[0265] .1, R & H ALk B R AT A A : (C-Cy) Ktk E B (C-Cp) Kt dk.
(C,Cy) Midk R HURHY (C,-Cy) Mtk (C,—C) Bk UK (C,-Co) Bk, (C;-Cy) 5422
BUARE) (CsC) FHE. (CoCo) FEENTHE AR (CoCop) FH3ENEHE 5 & 20 U AL
BRI 5 % 20 Juik 056 & 26 JuZk 5 A ket R B 6 & 26 Juk 5 HE itk s H, B
bviA = IV A A
[0266]
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R‘ll}
far s I = =~
i o o

[0267] Mo, Rtk FHIFTABIA : (C,~C,) . LBRH (C,-C) fk. (C,-C) &
B EIURH (C,-Co) MiZk. (C,-Co) Mk . AEURM (C,-Co) Bk, (CCy) 752 B BRI
(Cs~Cyp) F5k. (Co—Cyp) F5IEHEHE LB (C—Coe) FHEKEIHE 5 & 20 JuI: 53 . LB
5% 20 LA A6 F 26 JuAR LG A BN 6 & 26 Juik 5 Akt

[o268] . P, Wik B F F BT A B A A, S L K Kt 2L -C(O)R. -C(0)
OR. =SOR., =SO,R~ =C (0) NHR+, % —C (0) NR,;

[0269] M., RIS H FHIFTARRIA : (C-Cy) btk BRI (C,-Co) kidk. (C,—Cy)
it BT (C,=Cy) M. (C,-Cy) JIk B (C,—Cy) BrEE. (C—C,) F3E RN
(Ci—Cyo) F5E (CoCop) F7IENEHE LB (CCop) FFHENTHE 5 & 20 JuIR T 3 B BRI
5% 20 LA A6 & 26 JuA A AL Le A . A BT 6 & 26 Juik s kb

[0270]  Hrh, Uk A FHIFTALEIA & (C-Cy) btk ZBULH (C-C,) Hrdk. (C,-Cy) i
HEBURE (C-Cy) Mtk (C,-Cp) JrEE AR (C,-Co) Bk, (C,—C,) Hak.ERAM
(C5—Cy) F7AE\ (Co=Cye) FiAENTHE BRI (Co—Cy) F7HEFEHE 5 & 20 JUI% 5 4L L BRI
5% 20 JTUARFHE.6 T 26 JuA A LG A BRI 6 & 26 Jui 5 kb

[0271] M., Vi [ F F B 40 5% 4 4 :-NHSO,R. —N (R) SO,R. —C (0) R\ —=C(0) OR. —=C(S)R.
J& ~C(S)OR ;

[0272] 3L, U ANV AFERFAE BAK

[0273]  H:Ar, U5 VA4 & 74— AE R A BB E B A

[0274] AKMEH BT AR (1) SR MOERF5, H (111) GHER -
[0275]

i
HEE .
RN T\
(’t l 7 ;\ 2 N-W
&,

[0276]  R*. R*'F R M rik (R HIFF4LR 4L 1, -F, =CI. Br. -1, —OH, —SH. —CN. —CN,
NO,+ =NO. —NH, -NHR. -NRR. ~C (0) R. =C (0) OH. —C (0) OR+ —C (0) NH, —C (0) NHR, —C (O) NRR %%,
Hodn, R &% MM (C-C,) btk . ZRBURH) (C,-C) Bk, (C,—Cy) MitE . LBURK (C,-Cy) 1
H . (C,-Cy) Bk . ZHURH (C,-Cy) FRIE. (C,—C,)) FHHE.ZBURKI (C,—Cy) FHE. (C—Cy) F
SEGEHE BRI (Co—Cop) 5 HENTHE D & 20 JuiR 5 AL 2B 5 & 20 Ju 53 .6 %2 26
TOAR TS AL A B 6 & 26 JuR 5 ATt

[0277] Bk E ATl -

[0278]
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$.. 0 O . BaPyed s  SC
B 7 A i

d ou g OI HOF—\Q,“ HE 0‘"‘]"; 10 Of

) & © o

;{5
ka’Qﬁ’ A "k W T O‘ P -
13 ) / I

‘:}\ i i v
cHy MO Q“Cﬁs ¢ Oy

[o279] 3, R™EE FAIFTAL ML &, (C,—Cy) etk ZEUCH (C,-C,) Fedk. (C,-Cy)
B B (C-Cy) k. (C,-Cy) BRIEE LB (C,-Cy) BrIE. (C-Cy) F3EZEULH

5% 20 LA A AL .6 & 26 Ju/R A bR RA BRI 6 26 Juik 5 bk A K

[0280]  H.Ar, REE FHATAL M4 5. (C,—C5) kedk B (C-Cy) Fidk. (C,—Cy)
Wtk BRI (C,-Cy) Midk. (C,-Cp) Bk BRI (C,-Cy) BRIE. (C-Cy) 3L EEURI
(C;=Cye) Fdk\ (Co—Cy) F5HELTHE LR (Co—Cyp) 5 FSEHE 5 & 20 JUHe 75 55 L BN
5% 20 LA H.6 F 26 LS AL A TR 6 & 26 JuIR 5 R ke UK

[o281] H i, Wik B F % B 4 e 9 A &, S . & ke 2 -C(O)R. —C(0)
OR. —SOR. =SO,R+ —C (0) NHR. =C (O)NR,, 1, R #3724 (C,—C,) Fedk ZLEURH (C,—Cy) Hidik.
(C,~Cy) Mk . 2B (C,-Co) Mk, (C,—Cp) BREEEEURR (C,-Cy) B, (CCy) HH: A
AR (CoCy) 53, (CoCo) 5 ELNEHE RBUKHT (CoCyp) 5 3ENEHE 5 B 20 UL 42
B 5 % 20 JuZe 752k 6 & 26 JrZs 5 Ak bk  BREHURT) 6 & 26 Juie 5 A kedik

[0282] ARHIRHEITIY &R (111) iR aie &4, B V) EERR

[0283]
#vi
N-we

S
oA

[0284]  Hodn, R\ R*ANR*PhS7i%E H R 5 BT A a2 :H.-F.~CI.-Br.~1.~0H.~SH.~CN.,—CN
N0, =NO. =NH,, =NHR,, =NRR., ~C (0) R, —C (0) OH. —C (0) OR —C (0) NH,  —C (0) NHR Az —C (0) NRR ;
[0285] JH.rt, R & B Ak H F AT A A4 : (C-Cy) Ke k. ZEARH (C-Cy) F k.
(C,—Co) it BRI (C,-Co) HiFk (C—Co) BRIEERERA (C,-Cy) JIE. (C5Cyp) FHHE L
BURH (Cs—Cyo) FE. (Co—Chg) FEIEIE LEUARK (Cs—Che) FIekedE 5 F 20 UL
AR B & 20 JuRo5 45,6 2 26 Jue A Ak bi it (B IR 6 2 26 JuiR 5 Fk b
[0286]  H.rv, B R HFTALERA
[0287]
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i“ﬂj %j")»% 12’ j{( s{??

0

R
SRR \f-i 4 3 ; R
DEGD Y }’ : 7"’ O
& b o'g_ko\}{ B \;—(
0

Q

"CHSHO

[0288] v, RYiE [ AT A4 : (C ,=Cy) fedk. L HBURH (C, LG) fe k. (C,-C)) 4
B BRI (C-Cp) MiZk. (C,-Cp) Mrkk. B EURM (C,-Cp) Brdk. (CCy) 7545 A BRI
(C;=Cyp) Ak (Co=Cye) HAEKTHEEHUR (CoCop) 7 HEHEE 5 & 20 JuZe 5 55 & BRI
5% 20 LR A HE .6 & 26 TR bk RA R 6 B 26 JuAR S Mk

[0289]  H v, WA W2l 7 3% © F F B 4 Bk 19 4 s e FE. X ke FEL ~C(0)R. —C(0)
OR. =SOR+ =SO,R+ —C (0) NHR+ /% —C (0) NR,3

[0200]  Hrb, RARALIE A FHIFTAL AL  (C-Cy) Kedk & BURM (C—Cp) Fidk. (C,—Cp)
WdE B (C,-Cy) Mk, (C,-Cy) BRIk BRI (C,-Cy) BRI, (CCyp) F53E LB
(CsCyp) Fik\ (Co—Cyp) F5IEHEHE LB (Co—Cpe) FHELEIE 5 F 20 JuZ: 53 . L BRI
5 & 20 JLATTHE.6 B 26 JuiR T AL KA TR 6 2 26 Juik iy Ak bt

[0201]  AKHRH BT &L N RGEWR RN EDRFLE

[0292]

¢ G?f_,,,g é G.;__.,__.,g $ A0

i ?' '_‘_f; =

{3": O g 0, ( HC OH

o

il
g ¢ G\,-’ E 0\ ,,,-% ﬁ--..._?.a"O o
HO O ] é OH o O‘»;.!-'*"I
3 o

[0293] ﬁ&%ﬁ%ﬁ%?‘[ﬁi@ R (V) SRR S YIRI T4,
[0204]  JLr, W5 W45 & AE— i LUK ik E 1 31 B 4L e 41 1 R 22 B RERZ2 BUAR R HF

[0295]
3& ,0
;_P?;:;:g{n?m E"";é; \R Ea i 3‘{\“‘"“ B Jon i—!‘s\-;igl
Q&—}R . %‘k .0 Q}‘,,:g o O"S’——\ R e
ﬂ}‘—’\a s s ¥ \)R“’ % \—’\22‘9
[0296] H: i, RV R"M ik @ FH Frd kA : & -OH, -F, —CI. -Br. -1, —C(0)

R+ —CO,R\ =CONH,~ —CN. =SO,R. (C,~C;) Hedk . ZLEARH (C,—C,) Hedk. (C,~Cp) Kk L HACH
(C,—Cy) M. (C,—Cy) BIE . ZHURK (C,Cy MRIE. (C—C,) FHH.LEURH (C,—Cy) FE.
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(Cﬁ_Czs) %Ekﬁﬁ\&é’éﬁlﬂﬁ’l (CG_C%) %Ekj‘%%o

[0207] AR HIR I ETT IR 3K (1) S rEn e amnr4, B (V) SRR -
[0298]
o v
‘Z[z}_ O iHs
2\ I &
I;gg- 4 - ‘i?
Bng  o-g-RY
s

[0209]  Hrr, ZiEE C AN Frd B4

[0300] I, R*\R*FI R* M7k (1 R 3 ATl a4l :H.F.~CI.~Br.~1.~OH.~SH.~CN.~CN.
NO,+ —NO., —NH,+ -NHR., —-NRR., —C (0) R+ —C (0) OH, —C (0) OR. —=C (0) NH,  —C (0) NHR+ % —C (0) NRR ;

[0301]  JLrr, R & F A2k | N5 AT i 4 - (C—-Cy) Ktk BRI (C,-Cy) it B
(C,~Cy) ik R (C,-C) Mk, (C,-Cp) JRFE AR (C,-Cy) Bk, (C,Cyp) FHHE L
BRI (C—Cy) FHE. (CCoe) FEELTIHE EHURAT (Co—Cog) FHHeNTHE 5 & 20 TUFH L
HEUARH 5 38 20 JuA 5556 & 26 JuzR Ak fidd . KAERURT 6 & 26 Juik 5 A hi it ;

[0302] M, Rk H FHIFTARIA & (C,—C) Fidk . ZEULH (C,-Cy) bitk. (C,—Cy)
Wi dk BRI (C,-Cp) Midk. (C,-Co) BRIEEEUR (C,-Cp) Bk, (C—C,p) 753k BRI
(Cs~Cyp) Fdk\ (Co—Cop) FIEHEHE LB (C—Coe) F5 I 5 & 20 JuI:F5 3 . LR
5 & 20 LT HE .6 B 26 Ju IS HA R 6 B 26 Juak T AL UL K

[0303]  H:rb, R E FHIFTA I : (C,-C) i LBt H (C,-Cy) %k, (C,-C) /&
HABEARE (CC) Midk. (C,-Co) BRIEEERM (C-Co) Bk, (CCy) FHHE.EERM
(CCy) FH (CCop) FHEbTH ZHURH (CChp) TS LI 5 & 20 JuZ4 55 . L BRI
53 20 LA HL.6 B 26 JuA S Rk M AR 6 £ 26 Juak gy Mt

[0304]  ZK I — T H ¥ B 40 i o &2 /0 — Pl e AL R KOV B PR T, B
HGRZAMREAMERN FAHK (1) & (V) (E—F WSS YEUL A . e rmw
K=k, o, Frik & /b — il ZUSE 52 A0 I 2 i R B —4- 7K

[0305] AR B — J7 T E5 Lo i % GAR P 22 /b — Pl I & S A0 I ) 7K T B Tk K T v
HAEGX T REEAHEITABERN ERERK (D) £ (V) - FHREMLEYEIEE. L
EHMEW S —FI7ik, Jorh, Bk 25 20— I 20 54 A0 i i 2 8E —4- Kl

[0306] Ak BRI EATTARER (IV) FR%E E 7T ELR A LS -

[0307] N-(3,4— ¥tk —5-(4- & A0k ) -2 Rk ) HITERERL

[0308]  N-(3,4- ¥4k —5-(4- FoRIE ) —2- WRiRg 3L ) ZMhiStR%

[0309]  N-(3,4- —fRdk -5 (4— S RIE ) -2 WRIR AL ) ZRIISERL |

[0310] N-(3,4- —¥Ht —5-(4- EAKE ) -2- WK KL ) Z.BEh% ;

[0311]  N-(3,4- ¥ dk -5 (4- SIRAE ) -2 WRMpg L ) — e He FR R .18

[0312] N-(3,4- 3k -5 (4- EARIKE ) -2- WIS ) ZEFPFBERL

[0313]  N-(3- = HEREAEIE —4- 3k —5- (4- EATHE ) —2- Whipg Sk ) —4— BT Bif

[0314]  N-(3,4- 85k -5- (4- SOKHE ) -2 WRIg AL ) —2- WERg Ke i

[0315]  N-(3,4- ¥tk —5-(4- FARHE ) -2~ Wk 2L ) BRIBEWEIL
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[0316] N-(3- = HALREA L —4- 20k —5- (4- GOR3E ) —2- WRmg 2t ) -3- I TATAIBERL
[0317]  N-(3,4- =53 —5-(4- FREL ) —2- WRIRAL ) -1, 1- 54k — FmEmdbe s PA K
[0318]  N- HJE -N' - (3,4~ —f8 5k —5-(4- SOk ) —2- WRipg 2L ) ZTiBER%

[0319] AR BRI AT AR (1V) RRREE N AT AR A -

[0320]  N-(3- ZBE% 3 —4- 25k —5- (4 ﬂ*‘?‘w“r‘ﬁ;) —2- WRHE 2k ) FRTRIERL

[0321] (? LR AL —4- FR Ak -5 (4- JUREL ) —2- DRI ) TR

[0322] N-(3- ZBESE I —4- 2 Hk —5- (4 aLzlxﬁ%) —2— IR, ) RIAEERL

[0323] N- (3 LB —4- FR Ak -5 (4— FUORHE ) —2- BRI ) ZLBERK

[0324] N-(3- L% 3 —4- ¥4k -5-(4- ”'L%) -2- WRIg AL ) - fe ik IR OB
[0325] N-(3- ZBEE I, —4- 2 Hk -5- (4- SR ) -2- Wkt ) R BLhL ;

[0326] N-(3- ZEESE AL 4-F2 4k 5-(4- %LK% -2- WRNEHE ) —4- 3T B

[0327]  N-(3- ZBEA AL —4- 20k —5- (4- SR, ) -2 BRI 3, ) —2- NERK HEFH

[0328]  N-(3- Z Bt —4- Ak —5- (4- GORIE ) -2- R L ) BRI W A%

[0329]  N-(3- LBt% At —4- F2 0k -5 (4 SR AL ) —2- WRig 2 ) -3 IR A e ;

[0330] N-(3- ZEE4SA AL —4- 20k -5 (4- SFUORML ) —2- MRt ) -1, 1- 54k — SFMEmese
PLR

[0331]  N- HJE N ~(3- WAL —4- F2 5 —5- (4 JIRHE ) -2 kg At ) Z.IimER% .
[0332] AR HIREAGTHEAAER (1V) FRrEE FH T A RA L a4

[0333]  2-(4- AL )-2- BRI —4- = HEREAE( L —5- ficdE -3 (2H) - WRIE A .

[0334]  2-(4- G I ) —2- FEJE —4- 0k —5- Jiiedik -3 (2H) — IR ,

[0335]  N—(2-(4- SRS ) -2- HAk —4- $25k -3 (2H) - BRI HER —5- 2 ) — FREELIL ;
[0336]  N-(2-(4- SORHL —2- FAE —4- ¥R 3L -3 (2H) — Wkl -5 3 ) — Z. T 5
[0337]  N-(2-(4- SR —2- FJE —4- 2L -3 (2H) - WRighR -5 %L ) - R RL ;
[0338]  N-(2-(4- S AHE -2 H AL —4- & -3 (2H) - BRIRER -5 3% ) - Z.BER% ;

[0339] N- (:z (4- R —2- I —4- 2 HE -3 (2H) - WRIGHER —5- & ) - IIL FRIG 216
[0340]  N-(2-(4- F A3, —2- B3 —4- F2 2L -3 (2H) — WRgHER —5- 55 ) - K P BER .
[0341] N- (z (4- @A —2- BJE —4- $2 0k -3 (2H) — WRNgRR —5- & ) -4- IR T BkR
[0342]  N-(2-(4- SRS —2- HHE —4- ¥2 3L -3 (2H) — WRIRiER -5 3 ) —2— L& Kl
[0343]  N-(2-(4- S AHE -2 FIBE —4- 2 dk -3 (2H) — BRHR AR —5— 4% ) — BRHTIEL L
[0344]  N-(2-(4- SR —2- P —4- 25k -3 (2H) - WRIgHR —5- % ) -3- IR AT BER%
[0345]  N-(2-(4- G RHE ) —2- 3L —4- 2 5L -3 (2H) - MRIRAR —5- 2 ) —1, 1- 54k — 78
wrﬁu&

[0346]  N- FJE N —(2- (4- GRAL ) -2- FAE —4- ¥R HE -3 (2H) - BRI R -5- 4t ) - Z Tt
fi& o

[0347] AR UIR AT AR (1V) RRRE B NPT A RARLEY

[0348]  2-(4- G KIE ) —2- HJE —4- Z WAL —5- etk -3 (2H) - kIR R

[0349] \I—(z (4- FARHE ) -2 HHE —4- 2Bt 2, -3 (2H) - MR ER —5- 2 ) - Bl ;
[0350]  N-(2-(4- SRS ) —2- P&t —4- 2B, -3 (2H) - WRiRg iR -5 3 ) - Z. T s
[0351]  N-(2-(4- S, ) —2- FIE —4- 2R AL -3 (2H) - BRIl R —5- 4 ) - KT
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[0352]  N-(2-(4- SRHE ) -2- AL —4- Z B4 AL -3 (2H) - WkigRER —5- 4t ) - ZBkR% ;
[0353]  N-(2-(4- S ARHE ) —2- I —4- W%, -3 (2H) - BRIR AR -5 2k ) - IR IR 4
B s

[0354]  N-(2-(4- S0 ) —2- FRJE —4- ZBE40 3k -3 (2H) - WRNg R -5- 3 ) - X HBE
[0355]  N-(2-(4- S 3E ) —2- FIE —4- S AL -3 (2H) - WRIER -5 & ) —4- I T Wil
[0356]  N-(2-(4- §UKHE ) -2- FAL —4- Z B -3 (2H) - WRIER —5- 2L ) —2— WENE Hefi
[0357]  N-(2-(4- E AL ) -2- Ik —4- Z B AL -3 (2H) - WRIER —5- 2 ) - BRIANE I ;
[0358]  N-(2-(4- Q7x3E ) —2- At —4- LB Ak -3 (2H) — MR Bl —5— Ak ) —3— ¥ 7 T 8
%

[0359]  N-(2-(4- S RHL) —2- FR AL —4- 2,8t 46 5 -3 (2H) - PRIl —5- 2% ) -1, |- %k - 7
WEMELTE ; DA

[0360]  N- FFJE N —(2- (4- SRS ) -2 HAk —4- Z 4L -3 (2H) - kIR —5- 4k ) - 2
ik Bt i o

[0361] AEAKILEMRHEWNIGIT &

[0362]  HLLCTTTH, AR K R L HT T A BH B 48 s i A & sl L S i A4 AR S
K 22 B2 I 2E VB 2R R0 2 2 AR R N- Ek ) oK A B R A S, T4 E .
J ] S FHBT « $V0 1) %o G A P9 4 B B s A2, BRI L™ T P BRURUS: o

[0363] [RZAAY

[0364] AKRBIRIAM TR RAHAAY, BfEGAEY, A5 ERPARLHLEY. &
K — 7 T 45 1A R 2416, oA & /b — P 2 9 m 52 RO R RTR T 7 A & 1 H4R
WAPE L EE o AR A 0 — T S H T D1 AR AT ik N DA SR N 8 oh 1 S R 4R s Ak
G ZIYIBC T

[0365] ZAKWIRHETTHW KEZAEY, KAl H5H—MBZ i EARKARK WG .
[0366] St AAYHih, A A B () 1R 25 4 & 0 A0 45 A K B AL S BL 25 22 mT 4 52 [ 3, DA
55 A2 AR . ARE 25 nT 2 (R AR 8 AT AT 0k A ) s RO 791 B3R 5 711
Horp R A s A I 3K, by 770 Rk 7 i B FLI BT N 4L

[0367]  HLAIHh, ZAAWBESHEL 0.01% % 99%, HLik%) 20% & 75% WG AL &4, LA
R0 A K/ BRORIE R o (HAMATE SRAT AR, % oA 2805 B e [ 1 e 52 4k T i
AR B EMEZ0.01 £4) 100mg/ ke A E. LEHECTL 0.1 £ 100mg/kg 14
H, ROUEFEEEL 1 £ 100mg/ kg BE ., LARKPMAEYIRI L ETT ZH AT PLH %
SUBEAR N R E « B, 45 2B A2 500 /N m] it B8 48 I A i A4 222, D346 RIS gt /M AT AT £
fEH .

[0368] |

[0369] %[l {4 oo MR Rl AL G . I AT AT DURBCRESE, S A AR KA AY)
FOAS AR G0 T 7R PR SRR LR R R T K e by (3 1 e 6 78 5 — LA sz ol
XAl W5 A G v BE AN FURE L BE MR EROK UE R, R A R S BT S A 2 S ROK Ve BB R 5
fife A0 K Ve Ry 8 S VR TR R, LA R s R A e R B — R R A
[0370] 1%y 1) HE T 571 S5 71 M 75 ARG G 790 B o TR S Bl A S s K Ve R B R IR A
NI Y AR 0 oK VE RS S B S Ve R B IR VR R an B G R B s LA S AR
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FERE ILREORRS . A & oo RO, R T & LR KRR RLAb, ] &
AR AR 0 T T i o

[0371] fFiEfLAK

[0372]  Z AP EM B ATEABARAFAE, B LLUTZ & oo iR 6140, nf 4 &
B WRER A1 e BEIRBR T & A T 2 A, 35 A 1 R B A 7R 5 1R R S A R B S 771
(1 FR 3 JE A SR TR 2L JR VA 4 Gl DA 75 o 7 R Wk vk e vk 55 7)o

[0373] WG

[0374] X} DHI}% P2, X BV AL A R ST A R TR B B A SR
AR P X ASWRHIFIR A E 0. 1% KT AY . 249, Zib WX
S AR R A Le ] AR, HoT @O Z e E B 2% B4 60 % 2 . ,«mthA—w
FEIXEEn] H] T4k B4 A 4 v ) 8 R n 3RS S B 7R & o MR A R I ) A0 2H A A I8 il
NEAY) Img & 800mg Z 8] I3E PEAL A9 G 10 ) & 5T

[0375]  Z5 25150

[0376] AR BHMIE MEAL AT 2 1145 24, Bl 50 PE AR R 71— S B S 2 43 10 ] £ a4
— &, BUE AT AT B A S R B PG R, BB AT AT AR AR R, BCE AT BN
H&EREH.

[0377] 3 FH T o5 A& A 2540 A5 o B /KT R 2 OB R K, T s St
TR ORI e e 1 4 o 6 BT AT IS P, 12 SRR FE T HLR N R 28 5 T SR RS R 44
TE B3 FNA7 6k 2 1F R AR e, HRLH & X AE M i 40 T A TR TS AT IR TR . 8k
AR A BORA T S AWK L8 Z ool (o, Hil A 8 Bk ) M
& E MR A KA o

[0378] AR R B2 WAL A Pt n] LAVE B4R 24, 10X S bh R A5 A FE 25 m] B 2 R
F R A VR B VR 5 R 2 e 9 B B A RO R B2 2 A8 ) i &% / SO 57
A5G, HABR T, FC 8 A KR, NN BAS IR N R T 335 P 7R R L e 2 2 % AR 3 2 ] 4252
25y B PRI S A2 K B i Zh 4 E) A B R e il 2%, ) 4, A4 3 K & i sl
Yo JEE, K AR TR R K R B K A VRURAE DG R VA DA B RN R BUR 2 B
P R A A A, U LA P T B VA

[0379] &M T IR FHI& M 239 s HE R FE R ZE A it — 22 1R (pCPP :SA) A
Y1 %K (D, L- JLBR ) R EL T BRER I B — MR lR (LDD) — Huh R &=(lR . K (0, L- A
M-t - Z5CHR ) MR . fEFTA SIS, SZIENRCN TR, BB 4 E & T LSRR
FARMENG P& B . 7RI FIAE i 2 A AR e, HLR L& S 40k A 4 o 40 1 A
WG RAT AP EYE . 1%k A RLATAE 24 /NI 4 6 AN H AT AR .

[0380]  — Ty, &K IR AW KA G, BFEA ST R RATAT 751, H -T2 & i
ERTTES . — 7, AR HA AP BAR S ZAL A Y0 4 AP0 K AE M il il L 38 3 ok
O G A P B Bk e R R HL AT R, HORN RZ A RN G AT ER R . 5 — Bk sE i,
ZAL A Y] O SRS PR ay, FOREPERT T4 1 D248 AR R AL A B RL
.

[0381] AL EAK AT A EWIEZGHEY

[0382]  WLZUHL, JRIT A AL AUETCHE K, HALHE A ME R T RE . ZAH AV R
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DIV UL T A B AR E T i 29 FE R T 45 o BRI P RV B B
B, A BIK, .8 2 ouEE (B, Hl R B BRI G RS ) W SOLE IR .
o, A 38 A A A 2 B A T 8 A 2 WO 50 T R B T 7R R K ) L B o A% FH R T
T PR T OR B R AN T . Z2BUE DT R AR ZA S Y P AR A E R £ ol
WIH SR L AL B B A o P  I AE 2A r  E E R RE AL 7)  oA E K
AR JRZ 1 e A S A A A A A AR A, U A T AE R R 25 24, /e AR 1R
REMMAEGH T ZIETEE Y SIG R A0 & WA B PR U B ik — e il & N,
ol s e ) 591, 0 PR RELAD) RO NS A% 3 R e . IS AR mT B A B TR G,
LI - BEPR O lia S SRR OB R R R RS IR IALIR SR - ROBERILRY
(PLG) o 2 Fitifil] #& IE 21 R A4 7772 OO 48 1 R AL BB &5 % AU AN 53 i i

[0383]  £5ZGA Al DS OV, H T Wi s BN 25, T Btk id o DL GF Ik es 24,
FH T % ok 100 B A% 32 o 0 ] {5 FH i 0k L 0 H e 45 2, 4, (BAPR T, 3 LAY
W AE R B A IR B E AL .

[0384] % WML SRl {E N H T /Mgt ign) NRFI &L EME Y. XL/ T/ Math
i B R R B2 A Rz AU N 1, HOEH & b B B A BUR TR ( (B A
K4 (1750 ) ) (Remington’ s Pharmaceutical Sciences, 16th Ed., Eds. Osol, Mack
Publishing Co.,Chapter 89(1980)) ;Digenis et al, J. Pharm. Sci., 83 :915-921(1994) ;
Vantini et al,Clinica Terapeutica, 145 :445-451(1993) ;Yoshitomi et al,Chem.
Pharm. Bull., 40 :1902’ 1905(1992) ;Thoma et al,Pharmazie, 46 :331-336(1991) ;
Morishita et al,Drug Design and Delivery, 7 :309-319(1991) :and Lin et
al, Pharmaceutical Res.,8:919°924(1991)) ;4L 5] A A HBAE FFENAR ) .
[0385] st NN AL A 40 ik 5 21 4 25 AR 2R B R I S R 4 40 25 0] 25— FR R I 1T R v
FIE BCE &4 B ER TR

[0386]  FRHE & — Fof [l 4RI L, ey, B ORH 3 A 18 9 AL & P B AE BB OB AT A
PEZS BB e AR P o 7T i3 o B 3 ) B B s KA B B BLR13 1. A7AE
PRSI IR . A RUATAE EVAG B2, BH IR AR TR IRAT 51y B 284 D)3 WAk 2R 1 Sk A shA) e 3R
15 o 50 P A P o 0 VR A DA AN A S 5 0y s A 14 8 7 ) 7 o 110 % R 02 174 38 7 771)
WEYBHAE  ZE R EEHR A AR, —PMEET R b, Rt iz R
HHER TR EY . IR Z WA S YECE A U A SR E BREREIA
R A v, i f T B0 T SR A R ol ) G P 8 3 A JFD&C A A7) DA R A
I A7 AE R G — S ALK PE . USP R VP T I B BRI & 45 0. 15% (w/v) 9 %k
fits AR LE HLAE i 3 3 75 v 3

[0387]  FEAKHVELT A, FI T/ A s 0 10 ) B 2 6 0t A4 5 A 7K PR G v 7)) A
HEW), ZAKMEZ MR L% 7S B B WUE E J0E, A% R &
Py VAGE P K BNIA /N o« AR B o R SR FH 6 b 28 7K P % v 790 1 k41 60 5% itk 8 S £ 2 o )
(pH 5.5 £ 8. 7T, fLikZ pH 7.4) .

[0388]  4i% [R5 &4 &Y iR A SV, PLide iz 41 & WAXAE 25 25 2Z i il % LA/ ME
FAE P R, FEBEAE T, AT eI R ) 5 8 A A 8 3 AL A A g T oK MG A b
Ml & 2R A G HT/DafeEn D m SE4 5 amiiEd ey, Kk sa
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IKPEGR A5 12K PE G 770 B L i 97 791 B 5 25 AH S 9 18 15 7RI B o 4 1 B0 25 O, AT
AW VE R FNZ A T I S LS P I S BIA N o« A B A ] 7 A 38K P 2% e
RSB AHE IR A Eh & 57 (pH 5.5 % 8.7, flLiL%) pH 7. 4) .
[0389] 4% IR & A GV ABUEA GYINT, PLik Z A GV INAE S 25 2w il %% Ll /e
FaE Ve B, AEDENS OG0T, AT IR R 0 5 A ) T AL S A T K P )
ifi il - Z AR A A
[0390] W[t & I A 5 & BTG TEAL A 45 08 BA N B b SRS B — i sk 3 B o3 4
G, BT I8 M i 2 T VE S AR 8, IR RIS Y A A RN TS IS B T
O % BB AT 2 U AR T LSO e & s . X TAEd %
0 T T S B R A FH B T B R A, I A ) 8 T VR R S TR R T E T A A AT
I DERVE RS TG VE R I EAT AT R A1 B 75 13 (k0 K
[0391] “SEE" LA EMAR T “ " A5, o LaUEAT b E BRI AP 1L i3
PEFILE 5 0 (9 B B i, 2 i w2 00 3 A 25 LR 20 50 wm B 7KV 1 3R G4 A PEACRG A £
BRI S I = s 25 25 70 ) m B S R A R
[0392]  “ERfk” fLIEA EMAR T “ Blig” ) “W” (B G, “Hk” fidH 5
AT E B ABUKIE R G
[0393] HIT &L EMEMAEGY & %SUH P, XESFAEMEELETCLT
vz HI DL 2 25 ) B 1 KB 1 B &4 (Martin %5, Physical Chemical Principles of
Pharmaceutical Sciences, 5 3 i, 3 592-638 T1 (1983)) , iZEK &Yn] HI{E S 45 25K
?jﬁﬁi (Davis,Delivery Systems for Peptide Drugs, 125 :1-21(1986)) . L& &7, @ﬁ_’ﬁﬂ
it G T R I A BT B, A TR AE 5 Gk it A A IR ) B W ieAF AR 5 (T1ium %5, Int.
J. Pharm. , 46 :261-265 (1988E) o & ] B 14 1 56 A1 2 40,455 1 Jom £ 34 2 86 32 B P ) B i
W B %% (Ting %5 , Pharm. Res. , 9 :1330-1335(1992) . {H, B TR, i B4 B 5
iﬁ’]—Fﬁéﬁiﬁﬁiﬁf%%m?ﬁ PEZ3 )R n] S APPSR R 4F 1% (Gonda 4§ , Pharm.
Res., 7 :69-75(1990)) . Filil ELZZIR 50pm FIFRLG SPIRE BN Bjork et al, Int.
. Pharm 62 :187° 192 (1990F) : A1 I1ium et al, Int. J. Pharm., 39 :189’ 199 (1987) , ifij EL
f2AE 10pm BAR BAORERE 28 3% Y B0 38 R FUIRE FIFIRIE N . fEBES A, HR KT
200pm [IRG LIEAE B A (Lewis et al, Proc. Int. Symp. Control Rel. Bioact.
Mater., 17 :280-290 (1990) ) .
[0394] AR W TR FH ) AR KIS TSR A 31 e MR 1, HomTak 3 & )84 i % FH AT 2
RIAKIETER G . nl T 8k s 1 KIS P 5 G i B Se ) 3R 2R B (pvA) o M L
AA KR SEKTER G, Y EME R EGR T 20 5 KRR K3 FE N 45 @ 2 (Peppas
%, Hydrogels in Medicine and Pharmacy, 3 :109° 131 (1987E) » PYA 7] i it AH 4% 5 . 185 -
W97 £, SRR 2 B 1T FH T 0 o B AR R (Ting 55, R E ) .
[0395] AU AR I AL S« B IR AL s A S0k 1 ARG T B g Ak, 8
AIELEHE S EFA AR BAE ORI E A, REFTIMAR RS ARG T RIEGIT 7
B % A1 003 B AR ash i AR AT E R BT o IR AN AR Ge ) 24 25 w4 52 i FLAL R SR T 7%
PEF BRI BT SRV A 38 8 R R BB T A o
[0396] A HH FT R F (R B A& 77 ) BB S % 77 5 B PR i, Bl 9 AT 254 541 |
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A PR DR T T BT AT R AN S A i AR MR AL T S 45 T 7 5 RS L RS B
[0397]  iZZH AW G AL G B AT AR ] 0 AN 0 RS L A 1 ) A A i
AR o ] R R BT R DR RAR iR T R . B, W] RO A 2, AT R A 2 /N
SN2, BRI IRAS B9 538 P BT H I 2 i L ) sk /D B iRl & . A& e RS
il 7 4 25 BRI E S s AW tE. A, & fom R iEEH T8 Bk &
Y25 B b B R FL B R B RS ECRIT B R on S A TUE BRTETEILE Y, 4
ERATHH UAMERT R 25 8 B R 7= AR BT 2 & o AR B 0 770 S o R K
Vo N 4E I AR T G & () %3 YAk & W 00 BhEs B4R AE DA S RS2 IR AT 28
PAK (b) B iZal PEAL A A S e T A B8 A A e 2 1 9 A PR

[0398] AL A, “ZG2E RIS B EAK " AR AT A R A AR AR TR AR RE A A U B
A HUEE A S BT A S ARG IR 7R . — AN B R seit il b, gl F TR AL
AT, AT LLER TAAEPIRME RGN (W, FHANAHBMALY ). 1, %
BT IE T 5 kA 25 G WA S 25 25 o 55— RSt o Z 3k T D RS
2. 295 T2 (R AR 045 FH T W ) o 8 10 T V0 S A VLB o SR ) S TR /K Y Y B 4 SR
TER A . XL T 25 2435 M S A R 77 G AE 24U L . BRABTEATE SN
B BGAA 5 T S AT, BWHARRHERGA SR &R . f 0P
wEA IENZA AT

[0399]  JR/EF LR VEANE AR AR R W (8 LA I T, 1% U AR N SR RL 0 2R, A FE AR A HF (1.0
PR FOR T B LA 5 AT BB AAS T o 5 0, B4 2 ) HAR e HE U E B R M 2 F
if =1 PR ] 24 e B S, 245 B S s 12 EH AR B3R A5 S HAT AT 25 A BT o

[0400] [ sEjiEf] ]

[0401]  JECER T IRARR P St ], w0 4 1 3840 i o 8 , 12 5 it 1) A5 R 89 7 P 06 ) AR
R S DU M T A2 A i B b 471 1T AE TR 23T IR . 1ZA0E R SR 7E ) 15k
AR FF i, P FRAN 2 P B S it 5] T AN 422 28 A R B (s ORT d o R M, 3 e L S i 1) %
ALHET BRI ZER A A EmE A .«

[0402] M HIRRMRITT %

[0403]  PRAENFRIbRER, SO BCAESET (W, % w/w), HEENRE (C).
[0404] I HH AL LR

[0405] 3 FHEHEEAE sSAC E 1S S H RZAR IE. fEMattson Satellite FTIR EPLem 'ig3%
LA WIAE KBr & 5 R 404k (IR) J6il. 7F Bruker Avance 111 DPX 300MHz #%RE3L4RAX
BL DMSO-d MiE e 'H A P°Ci &, 7€ Bruker Avance 111 600 (564. 6mHz) [P\ DMSO-d,
03 CF wERE . 3 Y R N AR DAREE T I B (8) RiIAMLEEAIRE . 1R IR K
2 RE VY E (the University of Cincinnati Mass Spectrometry facility) [ Thermo
Scientific LTQ-FT FSLififfiifi. f#i/H] Waters 2695 4 ESfHe 2487 XL A WA Il 2% il
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N-(3-Z. Bt 38 i -5-(4- G A5 3k )-5 - 3k
2-3(2H)- Wk Mps il 32 ) 2. Bk i
47¢

N-(3-Z. B 48 - 5-(4- G 5 HE)-5-FR 3
-2-3(2H)- MR MR 5 ) g ik B R 2. B
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4 e wEY
W ‘}fJ N-(3-ZBAHE-5-(4-2HE)-5-F 2k 48¢
ﬁ*@ - -2-3(2H)- WK IR ) P B
o
r
N-3-Z. B4 JE-5-(4- ok k)-5- . 49¢
-2-3(2H)- M ipg Bl 2 )-4-78% T Bk ik
N-G-ZBEIE-S-(4- )5l O
-2-3(2H)- PR ] 5 )-2- i s e
5lc
N-(3-Z. B A HE-5-(4- 5 K 3k )-5- A Bk
-2-3(2H)- Wt i 2 B FT I 0 e
52¢
N-(3- Z. k48 JE-5-(4- S 3k )-5- A ik
-2-3(2H)- Wi el A% )-3- 1R PR T 19 P
[0436]

G 2K L&
> T*s ol N-(3-Z A H-5-(4- U Ak)-5- P 53¢
mﬁ}-\.;ﬁ;{«m\) $£-2-3(2H)-WR M Ei L )-1,1- 5 fk-

‘- SR
O
}-
S4c¢

Ha
oY Lo NN S A
~ Lo -5+ FRHE-2-3 (1)K R 2.

® B i

0O
[0437]  SCitif 1. % 1A LS A A EAF
[0438] 757 LA T I M g 1 3 5 ) A% e

[0439]  7F =B IE A B, G FALE (0. 91g) IMANVEET 257K (30mL) = (B L
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W (1.7g) T, HE TG FHEZENASELMRZRS. MG, 82 _F 3.729)
IMANZRG M ATIN 0y, F T VA8 T A ZIRMNANE R £FZELE D, GE M0 5 LR
(7. 1lmmol) AN 1, 4= 45753 (5mL) 1, phdfe, PG MM Z RS, MG HIKIBEIRIZR
G, AT FRBHE L/ LN &, BINEEER (5mL) , B30 N BRI AN B0 4% 21 <03,
WE BB pH KT 6. AT I AR, LAKK (Gnl) FFEE (5mL) MZ.EE (5ml) #eisk, B
a2 AR TR M= UL PR E L&, i B e, DA RRERSE, T B .
[0440] LG Le :2-(4- FURAL ) —4-[ [ FPAEfSE AL 1 40 1-5- Fichk -3 (2H) — R AR
[0441] FE@RSA T T THE PRI LKA 5g 5 J&E —4- 385k —2- (4~ &R ) - Ik
W —3— BRI T THE W . Bz R BT FIEBiFE 30 4 8h, JFRmE 4 T 1 THF TPy 1 24 &
PN S. W iZ R NPEFE 16 N, BEINA A SR A . LA 30mL ZREREEZ IR A 3
Ko PAAKHIEE K Bk & I BE ARSI, DARRER N T, 108, JFAE s R ilk4s . i[5 44 DL
[ T

[0442] LB 2¢ :2-(4- WOREE ) —4-[[ ZWhBESE ] 4K 1-5- Ficdk -3 (2H) - Wi

[0443] 7RG SUR N, 4T THE PRI =LA 5g 5- gk —4- 25k —2- (4- &KL ) - ik
Wi —3— BRI T THE WP . Rz BT I BFE 30 281, JFM A T THF tPig 1 19 &
LTI S W NP 16 N, BN A SR E AR DA 30mL ZREREEIZIR A 3

Ko BAAKFER K BESR A I I BEA BN, CABRER A -5, 1L 38, I AEIE T4 . %[5 & DL
B 45 5.

[0444]1 LG 3c 22— (4- FAREE ) —4-[[1- A AEmhIME AL 1 40 1-5- e dk -3 (2H) — Wk
[0445]  FEGS R T THE I =LA 5g 5 ik —4- 20k —2- (4- GUR3E ) - ik
Mg —3— B THF P o Rz BT i B FE 30 8, JEmE T+ THE thig 1 45
IEREEE A Bz N BCRE 16 /N, BN E AL . LA 30mL Z R AR B IR &
3 K, LLKFIER K ik B JF I BEAE B » AR R BN -0, i 98, JFAE W R4 o 1% 18 14 LA
A R

[0446]1 ALEH) Ac :2- (4- FIREE ) —4-[[2- PHAEmAINESE 1 40 1-5- ficdk -3 (2H) - kg A
[0447] FERAR B, 4T THE P =IO 5g 5 f&Hk —4- 320k —2- (4- SRS ) - ik
W —3— AR T THF 3P o 3R BT I ABEE 30 28, JF M nya& g T THE TP | &
AT . B ZREFE 16 AN, BN AT L . DL 30ml ZBEREEUZIR AW 3 K.
DL $h7K ik & FF I REREEUY) , LA FR AN 10, 1 98, FFAE0E T ik4e . 14 DL PR E
g o

[0448] ALAW 5e :2-(4- SARHE ) —4-[[1- T FEMmEEE L 1 %0 1-5- F&2E -3 (2H) — WRIRg A
[0449]  FEG/AUR, WG T THE PRI = 2NN g 5- fidk —4- ¥ 5k -2- (4- @A IE ) -k
W —3- BRAY T THE & o Kz BT ZEAEEE 30 280, JFFINA T 1 THF PRy 1 M &
E TR iz SR 16 /N, BN E L 8. bA 30mL ZBEREBZIB A4 3 WX,
PLAKAN ER K e ik & R HOBEAS Y, DABR RN T-J5, 5L 08, FFAEDE T k4. i[5 14 DL P iF
[0450] 4k A 4 6c :2-(4- & 7K ) -4-[[1- F & -2- B A - 7 Bt 2 ] & 1-5- I
HE =3 (2H) — W

[0451]  FEGSUR T 1T THE P = ZBEINA g 5- Jidk —4- 20k —2-(4- &R ) - Ik
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W —3— BRI T THE W . Kz BT ik 30 20 8h, JFE M T 1 THF TPy 1 245
SRR K iZ S NAERE 16 N, BN B S EA TR . B 30mL ZREREEUZIR A 3
Ko VKA ER KBRS G IF BIREASENA) , AR ER BN 158, i I, JFAEmE R4 44 LR
(3 7

[0452] LA Te 22— (4- EAREE ) —4-[ [ ZALE 5 ] A 1-5- Ak -3 (2H) - Wk Agg i
[0453]  7EGUUA K, RVAME T 50mL T4 THF i 5g 5 Jicdk —4- F2 Bk —2— (4- U HE ) -k
W —3- fi 5 4. Tg K,COH0 4. 25mL Mﬁﬂiaﬁ EHEFE 16 Ao I 8% RN, JER A 24mL
IN HC1 FRAL, LA 20mL ZREAER 5 Ko LAER/KBERR G I 09 CREREEUH, DA Na,S0, 1. 13§
Z J5i» ¥ 100mL Eiﬁ:bn)&iﬁ%ﬁ?ﬁ,?%‘-%IJUL{;&,ﬁiﬁﬁﬁéx,{lﬁﬂ){%um»t, PL MeOH HE &5 5. 7™
R 17%. mp 190-195C ;FTIR 3099.1630 ;'H NMR (300MHz, DMSO—d,, ppm) & 8. 54 (s, 2H) ,
7.93(d,J] = 8.1Hz, 2H),7.74(t,] = 7.2Hz, 1H),7.57(t,] = 8.1Hz, 2H),7.48(d, ] =
8. THz, 2H),7.18(d, ] = 8. 4Hz, 2H),5. 54 (s, 1H) . °C NMR (75MHz, DMSO-d,, ppm) & 181. 2,
173.4.135. 2.135. 0.134. 2.133.9.129. 7.129. 2.129. 1.129. 0.106. 6.82.9. 7€ & % #7 :
A :C 52.54, H 3.31. N 3.83, Cl 9.69, 3L :C 52.50. H 3.33. N 3.79, Cl 9.84,
C,SHUCH\{UES :HPLC {# BF ) [7) :32. 2min.

[0454] AL G4 8a 12— (2- FRAL ) —4-[[ ZRIE PP ILTANESE 1 40 1-5- Fidk -3 (2H) — Wk A
[0455]  FEG SR N, 4T THF P =LA bg 56— fidk —4- 5k -2- (2- FoRHE ) - Ik
W —3- BRI T THE WP . Kz BT ZEBEEE 30 280, JFHINE# T THF PRy 1 24 &
AL P A I Z BB 16 AR, BN S A . DA 30mL ZREREELZ IR &
Y3 Ko LAAKFER KB E I FIREASERAD, LABR RN T4, i D8, JFAE R T k4. &I 44
U.EF'W—Q_éHuuo

[0456] LG4 8b 22— (3— FUARHL ) —4-[ [ AL AP LR e AL 1 40 1-5- Mkt —3 (2H) — ke i
[0457] FE@SUR T, T THF PRI LKA bg 5 fidk —4- #80k —2- (3- &KL ) - Ik
W —3— BRI THE 3P R BT iR HeF: 30 208, JEmE T+ THE Py 1 45
AL R S K IZR B 16 /N, BRI A A S LB . DL 30mL ZREFERUZIR A
Y 3 K, UK AR K BEEs & FF IBERE B, CARRBR B 105, i 38, FHAEmUE T ik4e . [ {4 LA
FEE 4 .

[0458] LA 8c 22— (4 EAHE ) —4-[ [ AL P AEmEMESE 1 40 1-5- fiHE -3 (2H) — WRhpg i
[0459] > 2. 5g Y 5- ik A —4- Ak -2 (4- E AL ) - PRI —3— /£ 100mL % THF 9
Pk I 1. 31mL [ TEA, 30 7380 5, 8 2. 11g ML R SUIM AN Z R B . 281% RN
Ptk 24 /AN, I BEIZRN, JEVR LA 24mL IN HCL FRAK, BL 20ml ZBEREEL 5 7K. DLER K ¥
PG IFH CREFEEUR, BA Na,SO, 1. 1T IEZ )G, 7RI IRk 40 %78 W, Fr 6 4 5 B
45 e RN 2T %. FTIR2957.1636. 'H NMR (300MHz, DMSO-d,, ppm) & 8. 79 (s, 2H) ,
7.60-7. 49 (m, 4H) , 7. 43-7. 35 (m, 5H) , 5. 80 (s, 1H), 4.97(d, ] = 14.1, 1H),4.90(d, ] =
14. 1, 1H) . ®C NMR(75MHz, DMSO—d,, ppm) & 181.8,173.9,134. 3.134. 1,131.5,129. 3,
129.1.129.1.129. 0.128.9.107.9.83.1.57.8. ;t X o #r : 1+ 5 {4 :C 53.76. H 3.72.N
3. 69, SLll{E :C 53.90.H 3.68.N 3.70, C,.H,,CINO,S ;HPLC {5 B2} [H] :32. 2min.

[0460] LG4 8d :2- (2, 3— S ARHL ) —4-[ [ AL R BEmie L ] 4 1-5- et -3 (2H) - Ik
e i
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[0461] FEG A T, 4+ THF h i) = ZF& N\ bg 5 &k —4- 3 3k -2-(2, 3- &K
B ) — BRI ~3— BT THE Y& . B iZ N T 8 Ae sk 30 2080, JRniaE @ T+ THF &
19 1M B PRI . W 2 NBERE 16 /NI, BN N AT S B A . BA 30mL 2R AR
BUZIREY) 3 K. oK EKBEER A I ABEAE RS, LA ER BN T4, L8, JFAEm e T k4.
1% 8 44 DL B 4 i .

[0462] AL GH 8e :2- (2, 4— G UARME ) —4-[[ KL PR LR L ] % 15— fcdt -3 (2H) - ik
gt

[0463]  FEG AR, BT THE P I8 = ZBZ NN g 5- fic Bk —4- 2 —2-(2,4- &K
B ) — BRI —3— BT THE & o % T Z E Bk 30 2 8h, JFFnia M- T THF
9 12 8 2R e S R Z R REEHE 16 /NI, BRI\ BRI AL BB DA 30mL ZBERE
BUZIR G 3 IR LIKAER KBS & RIREA Y, DATREREN T4, i 0E, FFAE R R4
1 ] 44 DA R B 4 o

[0464] LG 8F :2-(2, 5 SR AE ) —4-[ [ 7R3k ALl A ] 5 1-5- Facdk -3 (2H) - Ik
e P

[0465] FE@ A T, KT THE P = Z &N 5g 5- ikt —4- B4k -2-(2,5- &K
B ) — BRI —3— BRI T THE Y& . Bz R T Z 8 dE 30 2080, IR naE @ T+ THF &
9 1 248 A PR . i Z R 16 /NI, BN N AT S AL A, BA 30mL ZuEEAE
BUZIREY) 3 K. LK K BEsR & I IBEA Y, AR ER N T4, 08, JFAE e T k4 .
12 [ 44 DL PR RS 24

[0466] AL GH) 8g :2— (3— BRI ILAAL ) —4-[[ ZRHE e Ak ] % 1-5- fcdit -3 (2H) - Bk
g i

[0467] FERAA T WG T THE P =ZIEIMA 5g 5- ik -4- 325 —2-(3- AP ALK
B ) — BRI —3- BT THE Y& . iz N T Z B+ 30 4080, JF R niE T+ THE
19 1 48R P S W R e 16 /NI, BN N AT E AL . DA 30mL ZBEAEEN %
REY 3 Ko DK E K BEE A I BRI, LARREREN T4, ik 98, JF 7R M ilk4s. 1%
[i5] 44 LA FR 1 o 45

[0468]  {L& 4 8h :2-(3, 4— S aRHk ) —4-[ [ ZRIk AL A ] 40 1-5- B2k -3 (2H) - 1k
N

[0469] FEG AT, 4+ THF P i) = ZF& N bg 5 ik Ak —4- 3 —2- (3, 4- ZFK
B ) — BRI -3 BT THE Y& . iz N T = Bk 30 28, JFM NG T+ THF
[ 1 M B PR . W Z I NBERE 16 /NI, BN AT &AL . DA 30ml. ZBEAEEN %
RED 3 K LOKFEEKBER G I R R, CARRER BN T4, 3 38, JF7E I Flk4s. 1%
[#] 4% DA P 2 o 45 ot o

[0470]  ALGH 8i :2- (3, 5~ SRS, ) —4-[[ KL PR L ms e ik ] % 1-5- fcdk -3 (2H) - ik
g

[0471]  FZEG A F, BT THE 1 = Z BN 5g 5- ficdk —4- 24k —2- (3,5~ — &K
B ) — BRI ~3— BRI T THE BT . Rz R NT i dE 30 2080, JEm & T+ THE &
M1 B PR R 16 /NI, BN ATE AL AR, DL 30mL ZEAE
BUZIR G 3 IR LAKAER K BESR G FF RIREAS Y, AR RN T4, 508, JFAE L F 4 -
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1% [ 1A LA FPR s o 4 it o

[0472]  ALEH) 8] :2-(2- FARKE ) —4-[[ KK PP ALRARESE 1 40 1-5- B hk -3 (2H) — Wk A
[0473]  FEGAA KB T THE FE =LA 5 5- Fedk —4- ¥k -2- (2- JAHE ) - Ik
W —3— R T THE 3P o 3 BT I ABEE 30 48, JFInyaEfE T THE TP 1 4%
AL B . iz N R 16 NS, BN RS B AW . UL 30mL ZBEAEBUZ IR A
Y3 K. LAAKAER K BEH A FEMIBERE R, ABRERSA T4, i 08, FF7EmUE Fik4a. 18 4
DA o 45 i

[0474] (LA 8k :2- (3— FAHE ) —4-[ [ A AL AL ] 4 15— ikt -3 (2H) — Wi R
[0475]  FEGE/ AT T THE PRI=ZFZINA bg 5- gk —4- 23k —2-(3- AL ) - ik
Wi —3- BRI THE & . Kz BT I BEFE 30 280, JFIniA 4 T THF tPig 1 9 &
HHE P %R RLBERE 16 N, BRI A . D 30mL ZREAEEGZIR A
Yy 3 k. CAAKFIER KPS G I MIRERE Y, CABR IR BN T8, 198, JF7Ed)E T k4. ix[814
DL 45 4

[0476] AL&4) 81 :2-(4- FARKE ) —4-[[ K PP ILHANESL 1 %0 1-5- Bkt -3 (2H) - kg A
[0477] E@RSA RGBT THE R =M 5g 5- ek —4- Bk -2- (4- FAHE ) - Ik
W —3— Bl T THE 3§ P o 3% BT S IR HE 30 2%, FFm V&g T THF TP 1 4 &
A P . i RN R 16 AN, BN A S AL B A A 3omL ZBE A BULIR &
)3 k. CAAKFNER KPS A I IBERE Y, AR BRBA T, 108, JF7EmUE F k4. %[0 14
DA B 4 i

[0478]  ALGH 8m 22— (2, 3— HRUAIE ) —4-[[ ZRHE PR L ik ] % 1-5- fcdt -3 (2H) - ik
g i

[0479] FEG AT, ¥ T THF ) = Z BN 5g 5- & Jk —4- ¥ 3k -2-(2, 3- 5K
B ) - R -3- BT THE ST . Z BT =\l BHE 30 28k, I niE i T 1 THE
(9 1 298 2K E FRRIE S iz NI 16 /i, BRI\ MR AL B . DL 30mL Z. Bk AE
BUZIR G 3 IR LAKAIER KBS & H I REACER Y, DATRBRAN T4, 108, FFAE R k4
12 [i5] 44 DA R B o 4 o o

[0480] L& 8n :2-(2, 4- —FARHE ) —4-[ [ ZR3k P Rl AL ] 40 1-5- B2k -3 (2H) - 1k
e i

[0481] FES AT, 4+ THF P i) = Z Bk 5g 5- ik Ak —4- 3 3 -2-(2, 4- /K
B ) - W -3 BT THE S . iR BT ZEAEFE 30 280, Iy T T THE
9 1Y B PRI . W Z I NBERE 16 /NI, BN N AT S AL B A . BA 30mL 2R AR
BUZIR G 3 IR LIKAER K BES & I HIBEACER Y , ABR RN T4, 108, FFAE I R4
1 [ 1A LA FR s o 4 it o

[0482]  ALGH) 800 :2-(2, 5 R ARAE ) —4-[[ AL FRAEmRE L ] %0 15— ekt -3 (2H) - ik
et i

[0483]  FEG UK, BT THE i = Z BN g 5- ficdk —4- 24k —2-(2,5- @K
B ) - Wi -3- BT THE & . %R BT = \BAFE 30 280, Iy T+ THE o
(19 1 228 2K e & R iz R 16 /R, BRI\ MR &AL A . DA 30mL Z. A AE
BUZIR G 3 IR LAKAER K BESR G FF RIREAS Y, AR RN T4, 508, JFAE L F 4 -
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1% [ 1A LA FPR s o 4 it o

[0484]  ALGH 8p :2—(2, 6— AL ) —4-[[ KA PR L ik ] % 15— fcdd -3 (2H) - ik
Mg P

[0485] FEG AT, ¥ T THF F [ = Z BN A 5g 5 & Hk —4- 32 3k -2-(2,6- K
B ) — BRI -3— BT THE J& T . i N T = B 30 280, JFMniE M- T+ THF
) 1 &R AL Sl Rz R 16 /N, BRI\ BAT S AL A . DA 30mL ZBEAE
BUZIB G 3 IR LIKAER KBS & I RIREAS Y, AR ERAN T4, 108, FFAE W 4 .
V[ A DA FR B A

[0486] AL& 4 8q :2— (3, 4— FAHE ) —4-[[ ZKHE PR SRS ] 40 1-5- fecdik -3 (2H) - ik
Wit i

[0487] FfEG AT, ¥ T THF P = Z BN 5g 5 fidk —4- 32 3, -2-(3,4- 5K
B ) - Wy -3- BT THE S . HZ T Z i\ BeHE 30 28k, Iy T 1 THE
19 1 298 K5 e S Bz M 16 /N, BRI\ BRI @AL i . DA 30mL Z. k%K
BUZIR G 3 IR VAIKAIER KBRS A RIBEACER Y , DATRERAN T4, 108, FFAE I R4 .
[ 4 DA F R 2

[0488] AL G4 8r :2- (3, 5— HRAIE ) —4-[[ KA PR LR Ak ] % 15— fedk -3 (2H) - Ik
Ngei

[0489] FEGE A K, 4 THF F I = Z BN 5g 5- At —4- 22k -2-(3,5- K
B ) - R -3- BT THE ST %R BT ZilAeHE 30 280, 3Ny T+ THE o
19 1 YA PR . W Z R R 16 /N, BRI AR AT S AL A . DA 30mL ZEEAE
BUZIR G 3 IR VKSR K BESR & HF R BEACERAY) , AR RN T4, i D€, JFAE U 4 .
1210 4 DL FR R 4

[0490] {1k A ) 8av:2-(4- = R H 4k 7% Bk )—4-[[ 7% 2t 99 2 o 9 2t ] % ]-5- Fi%
-3 (2H) - R R

[04901]  FEGSH N, 4T THF R =Z LM 5g 5- fikHk —4- f bk —2-(4- =P HK
B ) — BRI -3- BRI T THE S . HZ R BT = @HcH: 30 280, 3y T+ THE o
19 1 24 8 A PR . 2 N 16 /I, BN AT AL B A . BA 30mL ZL kAR
BUZIR G 3 IR LIKAER K BES & RIBEACER Y , DABREREN T4, 108, JFAE B 4 .
12 [ 44 DL FR e o 4

[0492] LG4 Bay :2- (4- fEARAL ) —4-[[ R0 FR BEmiIE AL ] 44 15— Fcdk -3 (2H) — R B
[0493]  FEGAA N, BT THE ) = Z &N bg 5 ficdk —4- $2 3 —2-(4-nitrile K
B ) — BRI —3— BRI T THE ST . Rz R ST Z 8t 30 4080, JFmnE T+ THF &
M 1 YRS PR S W Z R 16 /NI, BN ATE AL A . DA 30mL 2 kAR
BUZIB G 3 IR LIKAIER K BES G RIREAC Y, DAGRERAN T4, 108, JFAE DR R4
12 [i5] 44 DA P B EE 4 o

[0494] L&Y 8az :2- (3- iEAHE ) —4-[[ Adk R AL mafe Ak | 4 1-5- fiicdik —3 (2H) — PRAR
[0495] 7EG VAR T, ¥ T THE P =LA 5g 5- ikt -4~ 32k -2-(3-nitrile ¥
B ) — BRI ~3- BT THE Y& . iz N T 8 BidE 30 2080, JFmnia T+ THF &
M1 MRS PRI . W Z R HEFE 16 /N, BEEINNAB AT S AL AR . BA 30mL ZEEAE
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BUZIREY) 3 IR LK K e & IEREA Y, DARRER N T4, L 38, JEAE s k4 .
AL KL DR A R

[0496] LW 17c :2- (4 SR AL ) —-4- [ [4- MR B Lt 4 ] 4 1-5- Ficdik -3 (2H) - ik
e P

[0497] 7E@SUR T, 4T THE PRI =LA 5g 56— it —4- 5k —2- (4- &KL ) - Ik
W —3- BRAY T THE &P . Kz BT IR AEHE 30 280, JFINA T 1 THF PRy 1 4 &
4= FARKE PR o WX BLHE: 16 AN, BN AR S EIA . A 30mL LREREEL X

REY 3 o VUKL KBEE & I R REAEUCY), AR TR, i 38, I LWL T SE. 1%
[# s LA PP B R 5 o

[0498]  {bGH) 35¢ 2 (4— GURHE ) —4-[[ FREAEHRIL ] %0 1-5- fcdt -3 (2H) — PRI
[0499] FE@SA N, BT THE PRI =ZIZIMA 5g 5- ik —4- Bk -2- (4- &R ) - Ik
W —3— BT THE 3P o B BT S IR 30 2%, JFmny& g T THE P 1 4 &
PR Wz B 16 /N, BRI A S b VAW DA 30ml ZBEAEBUZIR A1) 3
Ko VAIKAIER K BEWR G IF FIREREENAY) , DABRER BN -1, i U, JFAEE N4 iz [8 44 LA
i H 2 i o

[0500]  fLAH) 37c :2-(4- FRAL ) —4-[[ ZRIEREHEBACHREE 1 % 1-5- ek -3 (2H) — R
il

[0501]  THit4k N, B AMFBL BRI bg 5- Btk —4- F2 0k —2- (4- &L ) - kIR —3-
Rk (1. 7g) M EBF7K (BomL) W o FiZ T i midE 24 /Mo N AT
WL DL 30mL ZBEEBUZIR A 3 Ko LAAKANER K BE A 1 B ER A, LABR R AN T
W, U8, FEAEUE FIRSE . X BMALL PR E LS .

[0502]  SEjEK 2. & 2 LA A BRI RAE

[0503] i FH it A

[0504]  7E =FMBIH R F P, A FALER (0. 91g) IMAIEMET 225 F7K (30mL) Rk IR
(L Tg) HL IFE T K. [ ESEMARKEL ML ZR S, MG, B2k 3. 72¢)
MANZRGAGIN 0y, I T VM T2 LR AN A2 LE T, I8 Y1 5 g
(7. 1lmmol) AN 1, 4= 5753 (5mL) ™, phifk, BE/GWINA Z RS, MG HIKIBEIRIZR
g, A HT BB LA LN, FINEEER (5mL) , EL A NN ER A A F A0 4% 31 < i,
HEZEER pH KT 6. AT IIZIEBR, LUKK (5ml) FREE (5ml) FZEE (5ml) Yok, b
Ja & Foa3 S TR HR= 4 DL PR B B A o, I B S I DR IR, DA R B, IR T S TN TR
[0505]  SEJEH Lc. 5 fiHk —4- Ak —2- (4- &KL ) - BRI —3-

[0506] 7 # KN 70 %. mp 221-2 C ;FTIR 3079.1638 ;'H NMR (300MHz, DMSO-d,, ppm)
87.82(s, 2H),7.46(d, J] = 8. THz, 2H) ,7. 30 (s, 1H) , 7. 29(d, ] = 8. THz, 2H) , 5. 43 (s, 1H) .
C NMR (75MHz, DMSO—d,, ppm) 8 182. 6.173. 1.135.7.133.2.128.9,128.6.111. 7.82. 2.
HRMS i 5L{H :248. 00849, S JU{E :248. 00852, MNa = C ,HNO,CINa+ ; T & 2 ¥ « 1H A4 «C
53.23.H 3.57.N 6.21.C1 15. 71, SZHll{E :C 53.35.H 3.61.N 6.24,C1 15. 83, C,,H,CINO;
HPLC {R B[] :16. Tmin.

[0507]  SEJGEHY 1j. 5- fidk —4- Ak —2- (2- FOKHE ) - BRI -3-

[0508] 7© # Jy 84 %. mp 160-3 ‘C;FTIR 3079.1638 ;'H NMR(DMSOd,)5. 60 (1H, s),
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7.22-7. 78 (4H, m) ;HRMS ¥ 5 4E :210. 05610, SEW{HE :210. 05609, MH'= C ,oH,FNO,"; 76 & 43
Br i1 3948 :C 57.42.H 3.85.N 6.70.F 9. 08, SLil{f :C 57.50.H 3.92.N 6.61.F 8.99,
C,HgFNO,; HPLC {4 1] :11. 42min.

[0509]  SEjitif 1k. 5 ficdk —4- ¥ dk —2- (3— FARIE ) - Wkipg —3- AR

[0510] 7 * N 60 %. mp 168 °C;FTIR 3356,3129 ;'H NMR(DMSOd,)5. 44 (1H, s) ,
7.05-7. 27 (4H, m) ;HRMS ¥} 5LAE :210. 05610, S AE :210. 05609, MH' = C ,HFNO, s & & 4
C,HgFNO,sHPLC {4 B4 (] :12. 63mins

[0511]  SEZjER 11. 5- fichk —4- F2 5k —2— (4- FARHE ) - Wi -3

[0512] 7 Z K 68 %. mp 160 °C;FTIR 3351.3138 ;'H NMR(DMSOd,) 5. 41 (1H, s) ,
7.22-7. 78 (4H, m) ;HRMS t} 5 H :210. 05610, SEIM{H :210. 05609, MH = C ,H,FNO,"; TG & 73
Mr it 548 :C 57.42,H 3.85,N 6.70,F 9.08,5L{g :C 57.42,H 3.97,N 6.66,F 8.90,
CoHsFNO,sHPLC R B[] < 11. 88min.

[0513]  SEHf Lm. 5— ficht —4- F2 0k —2- (2, 3- AL ) — Wkhgg -3

[0514] 7= % K 76 %. mp 193 °C ;FTIR 3391.3277.1539 ;'"H NMR (DMSOd,) 5. 68 (1H, s) ,
7.05-7.85(3H, m) :HRMS it 57 {4 :228. 04668, 52 W {4 :228. 04669, MH = C ,HsF,NO, s TG
98 54 :C 52.87,H 3.11,N 6.17,F 16.73, sc¥llf :C 53.10,H 3.11,N 6.17,F
16. 57, C,H,F,NO,:HPLC 1R B4} 7] :13. 02min.

[0515]  SEJGEH In. 5- fi&dk —4- 80k —2- (2, 4- —FAHE ) - Wkig -3

[0516] 7 # N 67 %. mp 182-3 ‘C;FTIR 3252.1608 ;'H NMR(DMSOd) 5. 59 (1H, s) ,
7.13-7. 79 (3H, m) ;HRMS $F51H :228. 04668, SZll{E :228. 04671, MH = C ,HF.NO, s TG K 43
o3t :C 52.87.H 3. 11.N 6. 17.F 16. 73, SLJ{E :C52. 84.H 3.00.N 6. 16.F 16. 59,
CoHF,NO,sHPLC fR B[] :12. 63min.

[0517]  SEHEfH Lo. 5- ficdk —4- o4k —2- (2, 5— KL ) — Wkigg -3 [

[0518] ™ Z K80 %. mp 196 °‘C:FTIR 3391.3267 ;'"H NMR(DMSOd,)5. 61 (1H, s) ,
7.03-7. 84 (3H, m) ;HRMS i+ 5{H :228. 04668, SEPAH :228. 04670, MH'= C , HFNO, s TR 7
Br it 348 :C 52.87.H 3.11.N 6. 17.F 16. 73, Scll{& :C52. 79.H 3. 11.N 6. 15.F 16. 57,
C,oH-F,NOsHPLC fR B (8] 212, 09min.

[0519]  SEHf Lp. 5— ikt —4- 20k —2- (2, 6— KL ) — kg -3

[0520] 7= # N 70 %. mp 159-60 C ;FTIR 3535.3406 ;'H NMR (DMSOd,) 5. 68 (1H, s) ,
7.14-7. 73 (3H, m) ;HRMS #5L1H :228. 04668, SLIME :228. 04670, MH = C  HFNO, s TR 2
Br it 5 :C 52.87.H 3. 11.N 6. 17.F 16. 73, SZJU{H :C52. 62.H 3. 10.N 5.94.F 16.57,
CyoHF,NOy s HPLC TR BT 17 < 11. 30min.

[0521]  SEjEf 1q. 5 faHk —4- 3k -2 (3, 4- KA ) - kA -3~ i

[0522] 7= # K 76 %. mp 190-4 °C ;FTIR 3322.3124 ;'H NMR(DMSOd)5. 44 (1H, s) ,
7.13-7.85(3H, m) ;HRMS T4 :228. 04668, ZLIWH :228. 04670, MH = C , HFNO, s TE R 4
Br st 5048 :C 52.87.H 3. 11.N 6. 17.F 16. 73, ScIU{f :C53. 13.H 3. 16.N 6. 15.F 16. 61,
C,oH;F,NO,sHPLC {R BE I 1] :13. 79min.

[0523]  SEEWY Lr. 5- ik —4- FRHE -2- (3, 5- AL ) - KR -3 R

134



CN 104902889 A L 127/130 T

[0524] 7= # N 58 %. mp 190-1 C:FTIR 3346.3143 ;'H NMR(DMSOd,)5. 68 (1H, s) ,
7.05-7. 85 (3H, m) ;HRMS TH5{H :228. 04668, SLE :228. 04670, MH'= C ,HF,NO, ; TELE 4>
Mr it 548 :C 52.87.H 3. 11.N 6. 17.F 16. 73, S£l{# :C52. 88.H 3.06.N 6. 15.F 16. 70,
CoHF,NOysHPLC fR BE I 1] :14. 00min,

[0525]  SEjitifl 2c. 2- (4 QAL ) —4- ( ZBE5A AL ) -5 figdt -3 (2H) — IR

[0526]  FEZAR .G 1g 18 5 Ficdk —4- F2 0k —2- (4- SR 3L ) — WRIR —3— BRI 7E T IR IT
16 /N BFIZRBA R -T8°C LT TSI 3 MeOH FREE 45 e %N 44% .
mp 221-2 °C ;FTIR 3030.1628 ;'H NMR (300MHz, DMSO-d,, ppm) 8 8. 30 (s, 2H) ,7.47(d, ] =
8. THz, 2H) , 7. 35(d, ] = 8. THz, 2H) , 5. 63 (s, 1H) , 2. 14 (s, 3H) . °C NMR (75MHz, DMSO-d,, ppm)
§182.4.173.0.168.9.134. 8,133.8.129. 1.129. 1.106. 9.83. 2.20. 7. TTEDHT 11 H 14 -
C 53.85.H 3.77. N 5.23,5£ll{f :C 53.76. H 3.90. N 5. 24, C,,H,,CINO,;HPLC {#E5f ] .
19. 7min.

[0527]  SEjEf 3c. 2- (4 @O EE ) —4-[ [ ZRAEMEEEH: | 40 1-5- fgdk -3 (2H) - Wi
[0528] FERAA T, 4 g B 5- ek —4- 22k -2- (4- E2K3E ) - Wk —3- BRZE 50mL 15
THE #1.5 4. Tg K,CO, M1 4. 25mL Rt Bt 58— e+t 16 /NS o 98 i% R BL, S8 LA 24mLIN HC1
Ak, PA 20mL ZBEAEEN 5 K. DAERKBEE & IF 00 S BERBUA, PA Na,SO, T EHZ )G,
H 100mL SEEIMNIZIER T, 13 BIUTVE, 8 B S LB B UTVE, I LA MeOH HG o 7
FHN1T%. mp 190-195°C FTIR 3034.1630 ;'H NMR (300MHz, DMSO-d,, ppm) & 8. 54 (s, 2H) ,
7.93(d, ] = 8.1Hz, 2H),7.74(t,] = 7.2Hz, 1H),7.57(t,] = 8.1Hz, 2H),7.48(d, ] =
8. THz, 2H),7.18(d, ] = 8.4Hz, 2H),5. 54 (s, 1H) . C NMR(75MHz, DMSO-d,, ppm) & 181. 2,
173.4.135. 2.135.0.134. 2.133.9.129. 7.129. 2.129. 1.129. 0.106. 6.82.9. 7t & 4 ¥ :
HE{H :C 52.54. H 3.31.N 3.83.,CI 9.69, Ll :C 52.50, H 3.33. N 3.79.Cl 9. 84,
C,sH;,CINOSS sHPLC £ BE I (1] :32. 2min.

[0529]  SEjifif 4c. N- (3, 4— —FdE —5- (4- FRSHL ) —2- WRipg ik ) FR il e

[0530] 7E %S N, 5g [ 5- ik 3 —4- ¥ 3 —2-(4- & FE 3L ) - R I -3~ R 7E 50mL
T % THF & 5 4. 6g K,CO M 1. 5mL FF 7 B S — S B 16 /B 32 38 1% % 2, 38 ¥ DA
24mLIN HCl R4k, LA 20mL Z. WA RS EL 5 K. LA h /K BE % & 3 10 2 Bk 2E B, LA Na,S0, T
Beo TLIEZ G, 45 100mL S EEIN AN ZIE R T, 15 B UTVE, 18 51 25 53 pE 4R I 13 DLVE, I
DA MeOH 3 45 o 774l FE il i — B 4ifh. 2N 18%. mp 175°C ;FTIR 3169,
1616 ;'H NMR (300MHz, DMSO—d,, ppm) & 8. 41 (s, 1H) ,8. 09 (s, 1H),7.96(d, ] = 8. 4Hz, 2H),
7.85(s, 1H),7.59(d, ] = 8. 4Hz, 2H),3.55(s, 3H) » '°C NMR (75MHz, DMSO—d,, ppm) & 185. 7.
165. 1.140. 7,136. 9.135.9.133.5.130.0.129. 7,40. 7. 7t & & #r : it B { :C 43.50. H
3.32.Cl 11.67.N 4.61,5J{H :C 43.66.H 3.40.Cl 11.54.N 4.55,C,H,CINO,S ;HPLC {3
BRI 7] :25. 2min.

[0531]  sEJff] 5e. N-(3, 4— 8 Hk —5-(4- ORI ) —2- BRI 2, ) Zmiitfi

[0532]  FERUSR R, 4G 5g I 5- fcdk —4- 3k —2- (4- GRHE ) - Wi -3 BRTE 50mL T4
THF F 55 4. 6g K,CO 2. ImL LBl — it FE 16 AT o I8 SR, JEHLEA 24mLIN HCI
AL, BA 20mL ZBEFEEL 5 K. DAERKPERR G I S REZEREUR, LA Na,SO, T4, 382 5, %
100mL CFEINN LI, 15 2100, (8 52 L IEBCE TS UL, JF L LR LR E 45 ik 77

135



CN 104902889 A L 128/130 7

)9 21%,. mp 183-185°C ;FTIR 3181.1616 ;'H NMR (300MHz, DMSO—d,, ppm) & 8. 41 (s, 1H) ,
8.08(s, 1H),7.95(d, ] = 9. 3Hz, 2H),7.85(s, 1H),7.59(d, J] = 9. 0Hz, 2H),3.68(q, ] =
7. 2Hz, 2H) , 1. 40 (t, ] = 6.9Hz, 3H) . °C NMR(75MHz, DMSO—d,, ppm) 8 185. 8.165. 1,140. 7.
136.8.136. 1,133.5.,130.0.129. 7.48.0.8.6. 6 & & #r: it B {8 :C 45.36.H 3.81.Cl
11. 16N 4. 41, SEJ{E :C 45.42.H 3.85.Cl 11.06\N 4. 37, C,H,,CINOS ;HPLC {# B4 ]
29. 9min.

[0533]  SEJEH 4c. N-(3, 4— ¥ Hk —5-(4- SORIE ) -2- BRI, ) FRRARERL

[0534] FETIRE AT K 5g B 5- ik —4- $2 0k —2- (4~ R IE ) - Wk -3~ FRAE 50mL
T4 THF P8t A5 RNAEVKIR AL, BN | ME =20, BiZRNAZEZE, BinaE=
R AR e, DAZK V4 12 5 SR RT3 30 40h. 0 | M & R &L 00 1 298 TEA, LK
WA ZRNRA I 1N . B Z RN A RS, I 1 98007 HE ik, Skt 30 4
B o NN VRLRTRR R A2 VA BURE KN, A 20mL ZBEAEERZ R N 3 . BAZK AN Eh K e ik & I 18
MEREERA) , DABR RN T 1R MERE B, i 08, 28 R DAFRAT [l 4k, 1% 84k B R RE 45 5 .

[0535]  SEjfEf] 6c. N-(3, 4— —FRHk —5-(4— FRIE ) -2- WAL ) ZRMABEI

[0536] 7ETIRER T, % bg 1 5- Itk —4- F2 0k —2— (4- FURIE ) — RN —3- F7E 50mL
T4 THE s ek o 0 SONAE VKIS VA, §n 1 M B =2, iz NFAE=E, mind=
R TS , LKV 2 %R REIE AT B 30 48 N 1 24 & RRAMES . #n 1 245 TEA, LUK
WA ZRNE AN E 1 AN Bz N =], N 1 &P T 3 ik, ik 30 4
o IO\ VLR R SR VAVBURE K S, A 20mL 2R AEERIZ S 2 3 o BAZK AN Eh /K e ik & I
REREERA , DABR BN T IR mE R BN, i 8, 28R DASRAT [l 4k, i 84k B P EE h B 45 5 .

[0537]  SEJER Tc. N-(3, 4— 2%k -5 (4- QKL ) -2- ki IE ) ZBER%

[0538]  7E TRV T8 5g B9 5- Ik —4- ¥2 0k —2— (4- JUKIE ) — RN -3~ FiAE 50mL
T4 THE e . B RMNAEVKIB A HL TN 1 M8 =20, BiZkNAESR, HinE=
FRAERE ST, LKA 1% S REEL AT [T 30 408h. N | M S 2Bk S, #in 1 248 TEA, LUK
A% N AN AR 1 /NI o K% SNV B A SR, NN 1 2 800 T AR RAL R, SRk 30 4
NN AR R B HORE KORE, BA 20mL Z R A E N 3 Ko LA ER 7K Rk G FF (RS
B4, CABR BB T IR BEAC N, 1L 98, 28 R LABRAS A4, i [ 44 5 P EEh B4 & .

[0539]  SEJfEf% 9c. N-(3, 4- ¥k —5- (4- JRIE ) —2- MR IE ) 2K H i

[0540]  ZEFIREUR T bg 1 5- etk —4- 20k —2— (4- FRHE ) — R —3— Fi7E 50mL
T4 THF it o AR RLAEDKIR A, N | ME =20, HiZRNAZZR, BinaE=
BT, LKV A 1% S R AT [B]3 30 8. 0 1 4 B B 0 1 24 & TEA, DK
WA G NIEANER 1 N . B Z R BAEN FE S5, N | S &P T AL AL, ik 30 o
o IR AR BR $ VA VOB K L, B 20mL 2Bk AEBIZ RN 3 . LKA R /K ek & 91 10
AR ERA) , AR R AN T 1R ME RS B, a8, 28 DAFRAT [l 4, i [ 4k B R R o 45 i

[0541]  SEjEf] 12c. N-(3, 4— ¥ Hk —5- (4- SOOI ) —2- WRigg L ) BRI i

[0542] >} 5g 1) 5 ik —4- F2 Ak —2— (4- FFAREL ) — Wi —3— BRAE 50mL MERE TP HeHE . A
1 2 EBRERET, LUK A 1Z S RLI A [R136 1 NI o M\ BRI AR R B v KR K B2, LA 20mLL
CTRRERUZ N, 3 IR DAL R R S SR VA O R /K W4 & FE RO RE B, AR BR BN T~ 1%
BV, 18, 28K ASRAS (144, 1 [ 44 B RS o 4
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[0543]  SCjfEf 28c. 5~ ikt —2- (4- FRHEL ) -2- AL —4- = HSEREA(SE -3 (2H) - WRHR
[0544]  7E TR AN, K 5g 19 5- Fidk —4- 20k —2- (4- R IE ) - Wk —3- FAE 50mL
T THE shBiedE o B O RAAE VK VA 0, 0 1 M BEMT THE/ SkeP 9 LDA. 512 i
E 30 P IS A E iR, LKA A, Wi | JEE =R B iZ RN ERF EE
I, FFE 1 /NS o PAUKIA S AV RS, 0N 1 2 E A T THE/ Tl P 1 LDA, $5 i S SLAE 30 43
PAZIEA R R, DOKBA H R, S22 WA T THE B 1 2 &R .

[0545]  sEJtf] 29c. 5- ficdk —2- (4- FORHLE ) —2- AL —4- 20k -3 (2H) - Wi e

[0546] =i N, ¥ 5g 1Y 5 ik —2- (4- FR I ) —2- Ak —4- = FJkfd 40 2 -3 (2H) - ik
WEERAE THE S diede. NN 1 9800 T 3L AR, B 12 S Lk 30 438 . IMNBR R B v UR:
KR, LA 20mL ZBERERGZ R L 3 IR LAAKAIER /K BE i & B BEREEN A, LABR BRAN 115 1%
Mok AE B, 3o €, 28 K LAFRAS ] 44, ﬁlédﬁxél FR A

[0547]  SEJEH] 30c. N-(3- Fo ik —5-(4- F A3k ) -5 FF AL —2-3 (2H) — Wk e A ) — FP T
%

[0548]  7ETIREVR T, 0 5g B 5- gk —4- B dk —2- (4- FKIE ) —2- HI3E — kg —3- i
£ 50mL F-J THF thiit . RSBV AR AL N 1 M &=, Bz N 2%,
FINE = P3RBT, LUK A% NIRRT ER 30 208t 0 124 & PRilmts. #m 1 4&
TEA, LKA 1% SR AR 1 /NN o % R N IR =, N 1 24 = 00T 3wl iz, ik
FE 30 438 NN RN R e VA VBORE K UNE, DA 20mL ZLBR RSB iZ SN 3 YKo PAZKRH ER 7K Bk ik
B I EREREEY) , AR ER A T IR RERE B, 1L 98, 28 K DSRAG B4, 1% [ 44 B FP B b 345 it

[0549]  sEjEfsl 31c. N-(3- bk —5- (4- &Ik HE: ) -5 H Ak —2-3 (2H) - BRIRIER AL ) - Z Wik
fi&

[0550] 7ETHREVSGUR, 4G 5g [ 5- Jicdk —4- Bk —2- (4- FUARHE ) -2 FR 2 — kg -3 i
1E 50mL T4 THF sh$igdt . A5 R BAEVKI A AL #n | Y& =20, BiZzkNAEER,
FINE =P ARk, LUK A 1Z N IR A E R 30 8. N 1 M E 2. #in 1 4 &
TEA, PAZKIB A 1% SRR AN [RIG0E 1 /I o R iZ OB HI B =, N | 2 & 09 T SE sk %, b
30 b NN RIBRE B e 1A VURE KRS, LA 20ml. ZRERERUZ N 3 1K LA AT ER K i
B I RIBEREER Y , AR RN TR mERE B4 , 3 €, 28 % PAFRAS [l 1, vﬁ%t{@ﬁ%iffﬁlﬁh

[0551]  SEjafsl 32c. N-(3— f& 4k -5 (4— GoRIE ) —5- AL —2-3 (2H) - WRIG R &L ) - 2R Bt
fi&

[0552]  7ETIRE AT, K 5g B 5- fcdk -4- B2k -2- (4- R, ) —2— FP 3L — kg -3 B
£ 50mL F4E THF it B RBAEVKIB A AL 30 1 ME=2 0. BERNFELE,
TN = B 5kl LLKIB A Z R SR AR 30 4-Fh. 0N 1 &R S . Win 1 X &
TEA, LAZKI 2 1% R BN A BRI 1 /N o R Z B4 E A =3, N | 2 &P T SR b e, ik
FF 30 3% o N ORI BRER VA RO KR, BA 20mL ZuBEREBUZ R M. 3 ¥R o LAZKRI EE K B3k
B I RIBEREER Y, AR R BN TR mEAE B4, 1 08, 28 K AFRAS [l 44, i [ 44 () R g v .45 5 o

[0553]  sEJifafs 33c. N-(3— F2 4k —5- (4 FoRIE ) —5- F Ak —2-3 (2H) — WRIgHER AL ) - 2Bl
[0554]  7EFIREVGUR, 4G 5g 1 5- ficdk —4- 2 5k —2- (4- JURHL ) —2— 5L — g -3 i
£ 50mL 45 THF fR i d o 45 N AEDKI A EL N | U&= 20 iz NAE =R,
IS = AT, LAKIR 2 R AN A 30 3-8 N 1 24 8 LBER. W0 1 248 TEA,
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PAZKIE 212 S RER AN [FI3 1 /I o A5 2R B0V ED 2 30, NN | 29 &P T ZE sk %, fig 4k 30
ST NN B e VA RURE K RUSE, DA 20mL ZBEREBZ BE 3 IR LAZK I ER 7K Be 5 4 3
IREAE I, AT R AN T BR Rk 3L B4, 3k 38, 28 & DAIRAF Bl 44, % 18 1 5 P B o L 45t o
[0555]  sEjEfsl 35¢. N-(3— o hk —5- (4— Fok Ik ) -5 F 3k —2-3 (2H) — Wi FR 5 ) — 28 7P ik
fi%

[0556]  ZEFIREIR T, 4 5g 1Y 5- ek —4- 20k —2- (4- RS ) —2— H Ak — kg —3—
1E 50mL T4 THF i $F. W RBAETKIBAAEL N1 ME=2K. BEZRNAEEE,
NS =B kb, DOKA 2 R ATE A 30 8. N 1 MERPEE. fin 1 4E
TEA, DK A 1% SLE AR 1 /N o A% RS ED 2 200, N 1 298 00T JE ik, 3
FE 30 4380 o NN AR B VA VR KRN, BA 20ml Z A REELIZ N 3 WK o BAK A SR K P ik
GBI MRERE R, AT ER B TR M RE B, 3L 98, 28 R DASRAS 44, i [0 44 5 B EE h 45 0%
[0557]  SEJfEf5] 38c. N-(3- fa ik —5-(4- F A3k ) -5 AL —2-3 (2H) — W e AL ) — BE3A B
[0558]  7ETIRE AN, K 5g B 5- ekt —4- Ak —2- (4- R HE ) —2— FR AL — R -3
£ 50mL - THF spdicl. I 1 249 8 BRI RRET AV AL R ZUE BRIR , AAKIE 2 1% R il A (=]
WL NI o NN RN BR L VA WU K B, P 20ml ZBAREBIZ B 3 IR DAV ANk R & £k

O ER 7K e & I R BEAC B, AR BN TR REAS R, i g, 728 Ok LAERAT 44, i [ 14
HP P ES .

[0559] L& HL A& SKiitifi

[0560] AR ST S ) L R AR SCHRA 2 1 i AUB AR N SRl SR A ENIR . AR5 1A
()43 58 [ L A AN A HBOR A3 [ L8] i & A5 EROFAR L. £E, AR ST 5
AR AT T A AE LR AL R g Z G R R IFANER L AR, AR SCHT G AR 1 455 3L
‘& R SCR S TR AR 18 SC BB FTE IR AR S .

[0s61] R4 L4 HAKHE 228 JLA U B 4RSS 49 2.7 I 48 78 AR R B, AHZ U3 RN 7 B
HRA, AT KA A 2 B AR o, iy AN A B AURI SR A BT iR 55 A AR R B Sk
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