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(54) Titlee HYGROMYCIN A DERIVATIVES
(57) Abstract

The invention relates to
compounds of formula (1) and
to pharmaceutically acceptable
salts, prodrugs and solvates
thereof, wherein R! and R?
are as defined herein. The
compounds of formula (1) are
antibacterial and antiprotozoal
agents that may be used to treat
various bacterial and protozoal
infections and  disorders
related to such infections.
The invention also relates to
pharmaceutical ~ compositions
containing the compounds of
formula (1) and the methods of
treating bacterial and protozoal
infections by administering the
compounds of formula (1).
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HYGROMYCIN A DERIVATIVES
Background Of The invention

This invention relates to novel hygromycin A derivatives that are useful as
antibacterial and antiprotozoal agents in mammals, including man, as well as in fish and birds.
This invention also relates to pharmaceutical compositions containing the novel compounds
and to methods of treating bacterial and protozoal infections in mammals, fish and birds by
administering the novel compounds to mammails, fish and birds requiring such treatment.

Hygromycin A is a fermentation-derived natural product first isolated from
Streptomyces hygroscopicus in 1853. "As an antibiotic, hygromycin A possesses activity
against human pathogens and is reported to possess potent in vitro activity against Serpulina
(Treponema) hyodysenteriae which causes swine dysentery. Several references refer to
semisynthetic modifications of hygromycin A, including the following: derivatization of the 5"
ketone of hygromycin A to the 2,4-dinitrophenylhydrazone is referred to in K. Isono et al., J.
Antibiotics 1957, 10, 21, and R.L. Mann and D.O. Woolf, J. Amer Chem. Soc. 1957, 79, 120.
K. Isono et al., ibid., also refer to the thiosemicarbazone at 5”; reduction of the 5" ketone of
hygromycin A to the 5" alcohol is referred to in R.L. Mann and D.O. Woolf, ibid., as well as in
S.J. Hecker et al., Bioorg. Med. Chem. Lett. 1992, 2, 533 and S.J. Hecker et al., Bioorg. Med.
Chem. Lett. 1993, 3, 295; furanose analogues are referred to in B.H. Jaynes et al., Bioorg.
Med. Chem. Le‘tt. 1993, 3, 1531, and B.H. Jaynes et al., J. Antibiot. 1992, 45, 1705; aromatic
ring analogues are referred to in S.J. Hecker et al., Bioorg. Med. Chem. Lett. 1993, 3, 289,
and C.B. Cooper et al., Bioorg. Med. Chem. Lett. 1997, 7, 1747, enamide analogues are
referred to in S.J. Hecker et al., Bioorg. Med. Chem. Lett. 1992, 2, 533; aminocyclitol
analogues are referred to in S.J. Hecker et al., Bioorg. Med. Chem. Lett. 1892, 2, 1015, and in
S.J. Hecker et al., Bioorg. Med. Chem. Lett. 1992, 2, 1043. The hygromycin A derivatives of
the present invention possess activity against both gram-negative and gram-positive bacteria
and protozoa.

Filed concurrently with the present application, United States provisional patent
application no. 60/084058, filed May 4, 1998, entitied “2"-Deoxy Hygromycin Derivatives”,
(Attorney docket number PC 10186), with named inventor R. G. Linde II, also refers to

hygromycin analogues and is incorporated herein by reference in its entirety.
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Summary of the Invention

The present invention relates to compounds of the formula

HO RS
O )
HO ,
X N “OH
H
CH OH

|

and to pharmaceutically acceptable salts, prodrugs and solvates thereof wherein:

R'is Hand R?is -NR3R*, -NR*C(O)R?, -OC(O)NR®R" or -OR?;

or R' and R? are taken together to form =N-OR? =CR‘R3 =CR‘C(O)R3,
=CR*C(O)OR?, or =CR*C(O)NR®R%;

each R® is independently selected from H, C,-C,; alkyl, C,-C;, atkenyl, -(CH,)(C5-C,,
cycloalkyl), -(CH;){Cs-C,o aryl), and -(CH,)(4-10 membered heterocyclic), wherein t is an
integer ranging from 0 to 5, said alkyl group optionally contains 1 or 2 hetero moieties
selected from O, -S(O)- wherein j is an integer ranging from 0 to 2, and -N(R")- with the
proviso that two O atoms, two S atoms, or an O and S atom are not attached directly to each
other; said cycloalkyl, aryl and heterocyclic R® groups are optionally fused to a benzene ring,
a C,-C, saturated cyclic group, or a 4-10 membered heterocyclic group; the -(CH,)- moieties
of the foregoing R® groups optionally include a carbon-carbon double or triple bond where t is
an integer between 2 and 5; and the foregoing R groups, except H but including any optional
fused rings referred to above, are optionally substituted by 1 to 5 R® groups, with the proviso
that R® is not H, methyl or ethyl where R' is H and R? is -OR?,

each R is independently H or C,-C,, alkyl;

each RS is independently selected from C,-C,, alkyl, C;-C,, cycloalkyl, halo, cyano,
nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -OR®, -C(O)R®, -C(O)OR®,
-NR’C(O)OR®, -OC(O)R®, -NR’SO,R°, -SO,NR°R’, -NR'C(O)R®, -C(ONR°R’, -NR°R’,
-S(O)}(CH,)r(Cs-Cy aryl), -S(O)}(C,-C¢ alkyl), wherein j is an integer ranging from 0 to 2,
~(CH,)n(Cs-C1o ayl), -O(CH,)n(CeCyo aryl), -NR'(CH,)m(Cs-Cyo aryl), and -(CH,).(4-10
membered heterocyclic), wherein m is an integer ranging from 0 to 4; said alkyl group
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optionally contains 1 or 2 hetero moieties selected from O, -S(O)- wherein j is an integer
ranging from 0 to 2, and -N(R’)- with the proviso that two O atoms, two S atoms, or an O and
S atom are not attached directly to each other; said cycloalkyl, ary! and heterocyclic R® groups
are optionally fused to a C4-C,, aryl group, a Cs-Cy saturated cyclic group, or a 4-10
membered heterocyclic group; and said alkyl, cycloalkyl, aryl and heterocyclic R® groups are
optionally substituted by 1 to 5 substituents independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -NR’SO,R®, -SO,NR®R’, -C(O)R®,
-C(O)OR®, -OC(O)R®, -NR’C(O)OR?, -NR’C(O)RS, -C(O)NR®R’, -NR°R’, -OR®, C,-C,, alkyl,
~(CH,)n(Ce-Cyo aryl), and -(CH,).(4-10 membered heterocyclic), wherein m is an integer
ranging from 0 to 4;

each R® is independently selected from H, C,-C,, alkyl, C,-C,, cycloalkyl, -(CH,)n(Cs-
C,, aryl), and -(CH,).(4-10 membered heterocyclic), wherein m is an integer ranging from 0 to
4, said alkyl group optionally includes 1 or 2 hetero moieties selected from O, -S(O)- wherein |
is an integer ranging from 0 to 2, and -N(R")- with the proviso that two O atoms, two S atoms,
or an O and S atom are not attached directly to each other; said cycloalkyl, aryl and
heterocyclic R® groups are optionally fused to a C4-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heterocyclic group; and the foregoing R® substituents, except H,
are optionally substituted by 1 to 5 substituents independently selected from halo, cyano,
nitro, trifluoromethy!, difluoromethoxy, trifluoromethoxy, azido, -C(O)R?, -C(O)OR’, -OC(O)R’,
-NR’C(O)R®, -C(O)NR'R®, -NR’R®, hydroxy, C,-C; alkyl, and C,-C; alkoxy;

each R’ and R® is independently H or C,-C; alkyl; and,

R® is selected from the substituents provided in the definition of R® except H.

Preferred compounds of formula 1 include those wherein R' and R? are taken
together to form =N-OR?®, and R?is C,-C, alkyl, C,-C, alkenyl, -(CH,)(C¢-C,, aryl) or -(CH,),(4-
10 membered heterocyclic), wherein t is an integer ranging from 0 to 3, the heterocyclic group
is optionally fused to a benzene ring, the aryl group is optionally fused to a 5 or 6 membered
heterocyclic group, and the foregoing R* groups, including said optionally fused moieties, are
optionally substituted by 1 to 5 substituents independently selected from nitro, halo, C,-C,
alkoxy, C,-C, alkyl, triflucromethyl, acetamido, tert-butoxycarbonylamino, tert-
butoxycarbonylaminomethyl, tert-butoxycarbonyl, -NR®R’, phenyl, cyclohexyl, carboxy,
aminomethyl, difluoromethoxy, triflucromethoxy, cyano, piperidinyl, morpholino, phenoxy, and
phenylthio.

Other preferred compounds of formula 1 include those wherein R' and R? are taken
together to form =N-OR? and R® is -(CH,)(CsC,, aryl) or -(CH,)(4-10 membered
heterocyclic), wherein t is an integer ranging from 0 to 3, the heterocyclic group is optionally
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fused to a benzene ring, the aryl group is optionally fused to a 5 or 6 membered heterocyclic
group, and the foregoing R® groups, including said optionally fused moieties, are optionally
substituted by 1 to 5 substituents independently selected from nitro, halo, C,-C, alkoxy, C,-C,
alkyl, trifluoromethyl, acetamido, tert-butoxycarbonyl. tert-butoxycarbonylamino, -NR®R’,
phenyl, cyclohexyl, carboxy, tert-butoxycarbonylaminomethyl, aminomethyl, difluoromethoxy,
triflucromethoxy, cyano, piperidinyl, morpholino, phenoxy, and phenylthio.

Other preferred compounds of formula 1 include those wherein R' is H, R? is -NR°R?,
R¢ is H or methyl, and R® is -(CH,),(Cs-C,, aryl) or -(CH,)(4-10 membered heterocyclic),
wherein t is an integer ranging from 0 to 2, and the R® group is optionally substituted by 1 to 5
substituents independently selected from halo, C,-C, alkoxy, C,-C, alkyl, and trifluoromethyi.

Other preferred compounds of formula 1 include those wherein R' is H, R? is
-NR*!C(O)R?, R*is H, and R*is C,-C, cycloalkyl, -(CH,).(Cs-C,, aryl) or -(CH,),(4-10 membered
heterocycilic), wheyein tis an integer ranging from O to 2. the aryl group is optionally fused to a
5 or 6 membered heterocyclic group, the heterocyclic group is optionaily fused to a benzene
ring, and the foregoing R® groups, including said optionally fused moieties, are optionally
substituted by 1 to 5 substituents independently selected from halo, C,-C, alkoxy, C,-C, aikyl,
and trifluoromethyi. . '

Other preferred compounds of formula 1 include those wherein R' and R? are taken
together to form =CR*C(O)OR® or =CR*C(O)NR’R®, R* is H, and R® is H, C,-C; alkyl, C,-C;
cycloalkyl, -(CH,),(4-10 membered heterocyclic), or -(CH,){Cs-C;, aryl) wherein t is an integer
ranging from 0 to 2, the aryl group is optionally fused to a 5 or 6 membered heterocyclic
group, the heterocyclic group is optionally fused to 2 benzene ring, and the foregoing R®
groups, except H but including said optionally fused moieties, are optionally substituted by 1
to 5 substituents independently selected from halo, C.-C, alkoxy, C,-C, alkyl, -NR°R’ and
triflucromethyi.

Other preferred compounds of formula 1 include those wherein R' is H, R? is -OR?,
and R*is C,-C, alkyl, -(CH,),(4-10 membered heterocyclic), or -(CH,),(Cs-C,, aryl) wherein t is
an integer ranging from 1 to 2, the aryl group is optionally fused to a 5 or 6 membered
heterocyclic group, the heterocyclic group is optionally fused to a benzene ring, and the
foregoing R® groups, including said optionally fused moieties, are optionally substituted by 1 to
5 substituents independently selected from halo, C,-C; alkoxy, C,-C, alkyl, cyclohexyi, cyano,
trifluoromethyl, benzyloxy and trifluoromethyl.

Other preferred compounds of formula 1 include those wherein R' is H, R? is
-OC(O)NRR?, R*is H, and R® is -(CH,),(Cs-C,, aryl) wherein t is an integer ranging from 0 to>
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2, and the R® group is optionally substituted by 1 to 5 substituents independently selected
from halo, C,-C, alkoxy, C,-C, alkyl, and trifluoromethyl.

Specific preferred compounds of formula 1 include those selected from the group
consisting of:

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino—hexofuranos-S-ulosl1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino)-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-fluorophenyl)methyljoxime;

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-fluorophenyl)methyljoxime;

5-Deoxy-5-{{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yt)oxy}-3-
hydroxyphenyl]-2-methy!-1-oxo0-2-(E)-propenyljamino]-1,2-O-methyiene-D-neo-inositol, (E)-O-
[(benzofuran-2-yl)methyi]oxime;

5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyi]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(benzofuran-2-yl)methylloxime;

5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
phenylmethyloxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inosito!, (E)-O-
phenylmethyloxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-0x0-2-(E)-propenyl}amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-chlorophenyi)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyi-1-0x0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3,4-dichlorophenyl)methyljoxime; .

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyijamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3,4-dichlorophenyl)methyijoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(£)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(4-pyridinyl)methylloxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
5 hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[(4-(4-morpholinyl)phenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[cyclohexylmethylloxime;

10 5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy)-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inosito!, (Z)-O-
[(4-fluorophenyl)methyl]oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-b-D-arabino-hexofuranos-5-ulos-1-yl)oxy)-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]lamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
15  [(2.4-dichlorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3,4-difluorophenyl)methyijoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-

20  hydroxyphenyl]-2-methyl-1-ox0-2-(£)-propenyllamino}-1,2-O-methylene-D-nec-inositol, (E)-O-

[(furan-3-yl)methyl]oxime;
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(furan-3-yl)methyl]oxime;

25 5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(1,3-benzodioxoi-5-yI)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
30 [(1,3-benzodioxol-5-yl)methylJoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo0-2-(E})-propenyl]lamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chlorophenyl)methyljoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxyj-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenylJamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-cyclohexylphenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-aminophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
{[(4-aminomethyl)phenyljmethyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[3-(4-chlorophenyl)propylJoxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl)-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methyiene-D-neo-inositol, (E)-O-
[3-(4-chlorophenyl)propyiloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[(3-(trifluoromethoxy)phenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-(1-piperidinyl)phenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2-fiuorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-z-methyl-1-oxo-2—(E)—propenyl]amino]-1'2-O-methylene-D-neo—inositol, (E)-O-
[2-(phenylthio)ethyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino}-1 ,2-O-methylene-D-neo-inositol, (E)-O-
{(benzofuran-5-yl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yt)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(benzofuran-5-yl)methyljoxime;
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5-Deoxy-5-[[3-[4-[(G-deoxy-B-D-arabinb-hexofuranos-S—ulos-1 -yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyijamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2-phenylpyrimidin-5-yl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-fluoro-4-methoxyphenyl)methyljoxime;

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3,4-dihydro-2H-1-benzopyran-4-yl)methyljoxime;

5-Deoxy-5-{[3-{4-[(5,6-dideoxy-5-(methyl(phenylmethyl)amino-a-L-galacto-furanos-1-
yl)oxy]-3-hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-
inositol;

5-Deoxy-5-[[3-[4-[(5.6-dideoxy-5-phenylamino-a-L-galacto-furanos- 1-yljoxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyljamino]- 1,2-O-methylene-D-neo-inositol;

5-Deoxy-5-[[3-[4-[(6-deoxy-5-0-[(3,4-dichlorophenyl)methyl]-B-D-altro-furanos-1-
yl)oxy}-3-hydroxyphenyi}-2-methyi-1-oxo0-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-
inositol;

5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranas-5-ulos-1-yt)oxy}-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(furan-2-yt)methyl]oxime;

5-Deoxy-5-[[3-[4-{(5-methyl-B-D-arabino-hept-5-(E}-enofuranuron-1-ylic  acid)oxy}-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyljamino}- 1,2- O-methylene-D-nec-inositol,  ethyl
ester;

5-Deoxy-5-[[3-[4-[[N-(furan-2-yl)methyi]-(5-methyl-B-D-arabino-hept-5-(E)-
enofuranuron-1 -yl-amide)oxy]-s-hydroxyphenyl]-é-methyl-1 -0x0-2-(E)-propenyl}lamino}-1,2-O-
methylene-D-neo-inositol;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yl)oxy]-é-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino)- 1 ,2-O—methylene-D-neo—inositél, (E)-O-
[3-(phenyl)propyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-

(2-propen-1-yljoxime;
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5-Deoxy-5-([3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-

- hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyijamino]-1,2-O-methylene-D-neo-inositol, (E)-O-

(2-propen-1-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-methyipheny!l)methylloxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(4-methoxyphenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6—deoxy-B-D-arabino-hexofuranos-ﬁ-ulos-1 -yljoxy}-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyijamino]-1,2-O-methyiene-D-neo-inositol, (E)-O-
[(3-(trifluoromethyi)phenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-5- O-[(4-chlorophenyl)methyl)-B-D-altro-furanos-1 -yhoxy}-
3-hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propeny{Jamino]-1,2-O-methylene-D-neo-inositol;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]lamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[diphenylmethyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-5-phenylcarbamate-B-D-altro-furanos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1 -oxo-2-(E)-propeﬁyl]amino]-1 ,2-O-methylene-D-neo-inositol;
5-Deoxy-5-[[3-[4-[(6-deoxy-5-[(3,4-dichlorophenyl)methyljcarbamate-B-D-altro-
furanos-1-yl)oxy]-3-hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-
neo-inositol;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyijamino]- 1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chlorophenyl)methyljoxime;
5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(3-chloro-2-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3.-[4-[(6-deoxy-[3-D-arabino-hexofuranos-s-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}- 1,2-O-methylene-D-neo-inositol, (E)-O-

[(3-chloro-2-ﬂuorophenyl)methyl]oxfme;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inasitol, (Z)-O-
[(3-chloro-4-fluoropheny!)methyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3-chloro-4-fluorophenyl)methylfloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(3-chloro-5-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl}-2-methyi-1-oxo0-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chloro-5-fluorophenyl)methyijoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yt)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}- 1,2-O-methylene-D-neo-inositol, (Z)-O-
[(5-chloro-2-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]lamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(5-chloro-2-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]Jamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(3,5-difluoropheny!)methyljoxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3,5-difluorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-utos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljaminc}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(4-chloro-3-fluorophenyl)methyi]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chloro-3-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-

[(4-chloro-1,3-benzodioxol-6-yl)methyl]oxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[(4-chloro-1,3-benzodioxol-6-yl)methyljoxime;
S-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methy!-1-oxo-2-(E)-propenyl)amino}- 1,2-O-methylene-D-neo-inositol, (E)-O-
[(5-chloro-1,3-benzodioxol-6-yi)methyl]oxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methyiene-D-neo-inositol, (2)-O-
[(5-chloro-1,3-benzodioxol-6-yl)methyljoxime;
5-Deoxy-5-[[3-[4-((6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chloro-1,3-benzodioxol-5-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-0-
[(4-chloro-1,3-benzodioxol-5-yi)methylJoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-dihydrobenzofuran-6-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(2,3-dihydrobenzofuran-6-yl)methyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-dihydrobenzofuran-5-yl)methyljoxime;
5-Deoxy-5-{[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy)-3-
hydroxyphenyl}-2-methyl-1-oxo0-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(2,3-dihydrobenzofuran-5-ylymethyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]- 1,2-O-methylene-D-neoc-inositol, (E)-O-
(1.2,3,4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methy|ene-D-neo-inositol, (2)-O-
(1.2,3,4-tetrahydronaphthalen-1-yl)oxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(7-chloro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-0x0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(7-chloro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyl}amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(7-fluoro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-y)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo0-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
(7-fluoro-1,2,3 4-tetrahydronaphthaien-1-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi}lamino]- 1,2-O-methylene-D-neo-inositol, (£)-O-
(8-chloro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)joxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]- 1,2-O-methylene-D-neo-inositol, (Z)-O-
(8-chioro-3,4-dinydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios- 1-yljoxy]-3-
hydroxyphenyl]-Z-methyl-1-oxo-2-(E)-bropenyl]amino]-1 ,2-O-methylene-D-neo-inositol, (&£)-O-
(6-chloro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl}amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(6-chloro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl}lamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
(8-fluoro-3.4-dihydro-2H-1-benzopyran-4-yljoxime;
5-Deoxy-5-[[3-[4-[(6—deoxy-B-D-arabino-hexbfu ranos-5-ulos-1-yl)oxy]}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E}-propenyi]lamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(8-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-8-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyi}amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
(6-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]aminoj}- 1,2-O-methylene-D-neo-inositol, (Z)-O-
(6-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
5  hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inosital, (E)-O-
[(quinolin-2-yl)methylloxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyl}lamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(quinolin-2-yl)methyljoxime;

10 5-Deoxy-5-[[3-(4-((6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl}amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(quinolin-3-yl)methyl]oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
15  [(quinolin-3-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E}-propenyl}amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[4-(phenylmethyl)phenyimethyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-

20 hydroxyphenyl}-2-methyl-1-oxo0-2-{ E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-

[4-(phenylmethyl)phenyimethyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[4-(phenoxy)phenyimethylloxime;

25 5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[4-(phenoxy)phenylmethyl]oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-O- .
30  [(3,5-dichlorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3,5-dichlorophenyl)methyl]oxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1 -yl)oxy]-3-
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (2)-0-
(phenyhoxime;

5-Deoxy-5—[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos~5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino)-1 ,2-_O-methylene-D-neo-inositol. (E)-O-
{phenyl)oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxybhenyl]-Z-methyI-1 -0x0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(3-chloro-4-fluorophenyl)oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy~B-D~arabino-hexofuranos-5~ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
(3-chloro-4-fluorophenyl)oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo0-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-fluorophenyl)methylJoxime;

5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chlorophenyl)methyljoxime;

5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-0-
[(3,4-difluorophenyl)methyljoxime; '

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yloxy]-3-
hydroxyphenyl}-2-methy}-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,4-difluorophenyl)methyljoxime;

5-Deoxy-5-{[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,4-diflucrophenyl)methylJoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-nec-inositol, (2)-O-
[(2,1,3-benzoxadiazol-5-yl)methyl]joxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyi-1-oxo0-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-

[(2,1,3-benzoxadiazol-5-yl)methyl]oxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy}-3-
hydroxyphenyl])-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
{(2,3,5,6-tetrafluorophenyl)methyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyi-1-ox0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2.3,5,6-tetrafluorophenyl)methyfjoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-difluorophenyl)methyljoxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (2)-O-
{(2,3-difluorophenyl)methyl]oxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-phenyi-furan-3-yl)methyl]oxime;
5-Deoxy-5-[[3-[4-|(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyl}lamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(4-phenyl-furan-3-yl)methyljoxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-p-D-arabinc-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]Jamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(4-phenyl-furan-2-yl)methylJoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo0-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(4-phenyl-furan-2-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)}-propenyllamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-difluoro-6-methoxyphenyl)methylloxime; '
5-Deoxy-5-[[3-[4-{(6-deoxy-pB-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]lamino)-1,2-O-methylene-D-neo-inositol, (2)-O-
{(2,3-difluoro-6-methoxyphenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chloro-thiophen-2-yl)methyljoxime;
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S-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chloro-thiophen-2-yl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy]-3-

5  hydroxyphenyl]-2-methyli-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(5-chloro-thiophen-2-yl)methyljoxime;

S5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]lamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[{(5-chloro-thiophen-2-yl)methylloxime;

10 5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}- 1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chioro-2,6-difluorophenyl)methyijoxime;

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl}amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-

15 [(3-chloro-2,6-difluorophenyl)methytjoxime;

5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy)-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2-fluoropheny!)methyljoxime;

5-Deoxy-5-[[3-[4-{(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-

20  hydroxyphenyi]-2-methyl-1-o0xo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
{1-(3-chiorophenyl)ethyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxyl-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyljamino}-1 ,2-O-methylene-D-r;eo-inositol, (2)-O-
(3-difluoromethoxy-phenyi)oxime;

25 5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (£)-0O-
(3-difluoromethoxy-phenyl)oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl yoxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)}-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-

30  (4-difluoromethoxy-phenyl)oxime;

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-

(4-difluoromethoxy-phenyljoxime;
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and the pharmaceutically acceptable salts and solvates of said compounds.
In a more specific embodiment, the present invention includes the following
compounds:
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenylJamino}- 1,2-O-methylene-D-neo-inositol, (Z)-O-
[(1,3-benzodioxol-5-yl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo0-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3-chlorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-ox0-2-(£)-propenyl)amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chlorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-( E)-propenyl]lamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyilamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(3-fluorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methy!-1-oxo-2-(E)-propenyi]lamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(benzofuran-2-yl)methylJoxime;
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyilamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(3,5-dichlorophenyl)methyl]loxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z2)-O-
[(3,5-difluorophenyl)methyi]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino]-1,2-O-methylene-D-neo-inositol, (E}-O-
[(3,5-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-
hydroxyphenyl}-2-methyl-1-0x0-2-(E)-propenyl]lamino]-1,2-O-methylene-D-neo-inositol, (2)-O-

{(3-chloro-2-fluorophenyl)methyljoxime;
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5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi]-2-methyl-1-oxo0-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chloro-2-fluoropheny!)methyl]oxime;
5-Deoxy-5-[{3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
5  hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[(3-chioro-4-fluorophenyl)methyljoxime;
5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
{(3-chioro-4-fluorophenyl)methyljoxime;

10 5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inosito!, (Z)-O-
{(4-chioro-3-fluorophenyl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
15  [(4-chloro-3-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yl)oxy]-3-
hydroxyphenyl]-2-methyli-1-oxo-2-(E)-propenylJamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-fluorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-utos- 1-yl)oxy]-3-

20  hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (E)-O-

[(4-fluorophenyl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-chiorophenyl)methyljoxime;

25 5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenylJamino)- 1,2-O-methylene-D-neoc-inositol, (E)-O-
[(4-chlorophenyl)methylJoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
30  [(4-phenyl-furan-2-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-o0x0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-

[(3-chloro-5-fluorophenyi)methyl]joxime;
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5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyi}lamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3,4-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl}amino}- 1,2-O-methyiene-D-neo-inositol, (2)-O-
[(3,4-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]- 1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-(4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,4-difluorophenyl)methyljoxime;
S-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi}amino]- 1.2-O-methylene-D-neo-inositol, (E)-O-
[(2,4-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy—B—D-arabino-hexofuranos-5-ulos-1 -yhoxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,3,5,6-tetrafluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(3-chloro-4-fluorophenyt)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(3-chloro-4-fluorophenyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yt)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenylJamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(5-chloro-thiophen-2-yi)methyljoxime;

and the pharmaceutically acceptable salts and solvates of said compounds.
The invention also relates to a pharmaceutical composition for the treatment of a

disorder selected from a bacterial infection, a protozoal infection, and disorders related to
bacterial infections or protozoal infections, in a mammal, fish, or bird which comprises a
therapeutically effective amount of a compound of formula 1, or a pharmaceutically

acceptable salt thereof, and a pharmaceutically acceptable carrier.
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The invention also relates to a method of treating a disorder selected from a bacterial
infection, a protozoal infection, and disorders related to bacterial infections or protozoal
infections, in @ mammal, fish, or bird which comprises administering to said mammal, fish or
bird a therapeutically effective amount of a compound of formula 1 or a pharmaceutically
acceptable salt thereof.

The invention also relates to a method of preparing a composition containing
hygromycin A and epi-hygromycin, wherein the ratio of hygromycin A to epi-hygromycin is at
least 10:1, which comprises fermenting Streptomyces hygroscopicus in media having a pH
less than 6.9 at a temperature ranging from 25°C to 35°C. In a preferred embodiment of said
method said Streptomyces hygroscopicus is Streptomyces hygroscopicus NRRL2388 or a
mutant thereof, said pH ranges from 6.2 to 6.7, said temperature is about 29°C, and the ratio

of hygromycin A to epi-hygromycin is at least 14:1. In a further aspect of the above method,

said composition is maintained at a pH of 6.0 to 6.4, preferably about 6.0, and the temperature
of said composition is maintained at a temperature ranging from 25°C to 35°C during
purification of said hygromycin A to an oil.

The term "treating”, as used herein, unless otherwise indicated, means reversing,
alleviating, inhibiting the progress of, or preventing the disorder or condition to which such term
applies, or one or more symptoms of such disorder or condition. The term "treatment”, as used
herein, refers to the act of treating, as "treating" is defined immediately above.

As used herein, unless otherwise indicated, the terms or phrases “bacterial
infection(s)", “protozoal infection(s)", and “disorders related to bacterial infections or protozoal
infections” include the following: pneumonia, otitis media, sinusitus, bronchitis, tonsillitis, and
mastoiditis related to infection by Streptococcus pneumoniae, Haemophilus influenzae,
Moraxella catarrhalis, Staphylococcus aureus, Enterococcus faecalis, E. faecium, E.
casselflavus, S. epidermidis, S. haemolyticus, or Peptostreptococcus spp.; pharyngitis,
rheumatic fever, and glomerulonephritis related to infection by Streptococcus pyogenes,
Groups C and G streptococci, Corynebacterium diphtheriae, or Actinobacillus haemolyticum;
respiratory tract infections related to infection by Mycoplasma pneumoniae, Legionella
pneumophila,  Streptococcus pneumoniae, Haemophilus influenzae, or Chlamydia
pneumoniae; blood and tissue infections, including endocarditis and osteomyelitis, caused by
S. aureus, S. haemolyticus, .E. faecalis, E. faecium, E. durans, including strains resistant to
known antibacterials such as, but not limited to, beta-lactams, vancomycin, aminoglycosides,
quinolones, chloramphenicol, tetracylines and macrolides; uncomplicated skin and soft tissue
infections and abscesses, and puerperal fever related to infection by Staphylococcus aureus,

coagulase-negative staphylococci (i.e., S. epidermidis, S. hemolyticus, etc.), Streptococcus
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pyogenes , Streptococcus agalactiae, Streptococcal groups C-F (mihute-colony streptococci),
viridans streptococci, Corynebacterium minutissimum, Clostridium spp., or Bartonella
henselae; uncomplicated acute urinary tract infections related to infection by Staphylococcus
aureus, coagulase-negative staphylococcal species, or Enterococcus spp.; urethritis and
cervicitis; sexually transmitted diseases related to infection by Chlamydia trachomatis,
Haemophilus ducreyi, Treponema pallidum, Ureaplasma urealyticum, or Neiserria
gonorrheae; toxin diseases related to infection by S. aureus (food poisoning and toxic shock
syndrome), or Groups A, B, and C streptococci; ulcers related to infection by Helicobacter
pylori; systemic febrile syndromes related fo infection by Borrelia recurrentis; Lyme disease
related to infection by Borrelia burgdorferi; conjunctivitis, keratitis, and dacrocystitis related to
infection by Chlamydia trachomatis, Neisseria gonorrhoeae, S. aureus, S. pneumoniae, S.
pyogenes, H. influenzae, or Listeria spp.; disseminated Mycobacterium avium complex (MAC)
disease related to infection by Mycobacterium avium, or Mycobacterium intracellulare;
infections caused by Mycobacterium tuberculosis, M. leprae, M. paratuberculosis, M. kansasii,
or M. chelonei; gastroenteritis related to infection by Campylobacter jejuni; intestinal protozoa
related to infection by Cryptosporidium spp.; odontogenic infection related to infection by
viridans streptococci; persistent cough related to infection by Bordetella pertussis; gas
gangrene related to infection by Clostridium perfringens or Bacteroides spp.; and
atherosclerosis or cardiovascular disease related to infection by Helicobacter pylori or
Chiamydia pneumoniae. Bacterial infections and protozoal infections, and disorders related to
such infections, which may be treated or prevented in animals include the following: bovine
respiratory disease related to infection by P. haemolytica, P. multocida, Mycoplasma bovis, or
Bordetella spp.; cow enteric disease related to infection by protozoa (i.e., coccidia,
cryptosporidia, efc.); dairy cow mastitis related to infection by S. aureus, Strep. uberis,
Streptococcus agalactiae, Streptococcus dysgalactiae, Corynebacterium, or Enterococcus
spp.; swine respiratory disease retated to infection by A. pleuro., P. multocida, or Mycoplasma
spp.; swine enteric disease related to infection by Lawsonia intracellularis, Salmonella, or
Serpulina hyodysinteriae; cow footrot related to infection by Fusobacterium spp.; cow hairy
warts related to infection by Fusobacterium necrophorum or Bacteroides nodosus; cow pink-
eye related to infection by Moraxella bovis, cow premature abortion related to infection by
protozoa (i.e. neosporium); skin and soft tissue infections in dogs and cats related to infection
by S. epidermidis, S. intermedius, coagulase neg. Staphylococcus or P. multocida; and dental
or mouth infections in dogs and cats related to infection by Alcaligenes spp., Bacteroides spp.,
Clostridium spp., Enterobacter spp., Eubacterium, Peptostreptococcus, Porphyromonas, or

Prevotella. Other bacterial infections and protozoal infections, and disorders related to such
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infections, which may be treated or prevented in accord with the method of the present
invention are referred to in J. P. Sanford et al., “The Sanford Guide To Antimicrobial Therapy,”
26th Edition, (Antimicrobial Therapy, Inc., 1996).

The term "halo”, as used herein, unless otherwise indicated, includes fiuoro, chloro,
bromo or iodo. Preferred halo groups are fluoro, chloro and bromo.

The term “alkyl", as used herein, unless otherwise indicated, includes saturated
monovalent hydrocarbon radicals having straight or branched moieties. Said alky! group may
include one or two double or triple bonds. It is understood that for said alkyl group to include a
carbon-carbon double or triple bond at least two carbon atoms are required in said alky! group.

The term "aryl®, as used herein, unless otherwise indicated, includes an organic radical
derived from an aromatic hydrocarbon by removal of one hydrogen, such as phenyl or naphthyl.

The term "4-10 membered heterocyclic”, as used herein, unless otherwise indicated,
includes aromatic and non-aromatic heterocyclic groups containing one or more heteroatoms
each selected from O, S and N, wherein each heterocyclic group has from 4-10 atoms in its ring
system. Non-aromatic heterocyclic groups include groups having only 4 atoms in their ring
system, but aromatic heterocyclic groups must have at least 5 atoms in their ring system. The
heterocyclic groups include benzo-fused ring systems and ring systems substituted with one or
more oxo moieties. An example of a 4 membered heterocyclic group is azetidinyl (derived from
azetidine). An example of a 5 membered heterocyclic group is thiazolyl and an example of a
10 membered heterocyclic group is quinolinyl. Examples of non-aromatic heterocyclic groups
are pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyi, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino,  thioxanyl, piperaziny!, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-
tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indolinyl, 2H-pyranyl, 4H-pyranyl, dioxanyl, 1,3-
dioxolanyl, pyrazolinyl, dithianyl, dithiolanyl, dihydropyranyl, dihydrothienyl, dihydrofuranyi,
pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-azabicyclof3.1.0]hexanyl, 3-
azabicyclo[4.1.0]heptanyl, 3H-indolyl and quinolizinyl. Examples of aromatic heterocyclic
groups are pyridinyl, imidazolyl, pyrimidinyl, pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyi,
thienyl, isoxazolyl, thiazolyl, oxazolyl, isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl,
benzimidazolyl, benzofuranyl, cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl,
triazinyl, isoindolyl, pteridinyl, purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl,
benzothiophenyl, benzothiazolyl, benzoxazoly!, quinazolinyl, quinoxalinyl, naphthyridinyl, and
furopyridinyl. The foregoing groups, as derived from the compounds listed above, may be C-
attached or N-attached where such is possible. For instance, a group derived from pyrrole may

be pyrrol-1-yl (N-attached) or pyrrol-3-y! (C-attached).
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The phrase “phammaceutically acceptable salt(s)”, as used herein, uniess otherwise
indicated, includes salts of acidic or basic groups which may be present in the compounds of the
present invention. The compounds of the present invention that are basic in nature are capable
of forming a wide variety of salts with various inorganic and organic acids.  The acids that may
be used to prepare pharmaceutically acceptabie acid addition salts of such basic compounds of
are those that form non-toxic acid addition salts, i.e., salts containing pharmacologically
accéptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate,
bisulfate, phosphate, acid phosphate, isonicotinate, acetate, lactate, salicylate, citrate, acid
citrate, tartrate, pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucuronate, saccharate, formate, benzoate, glutamate, methanesulfonate,
ethanesulfonate, benzenesulfonate, p-toluenesulfonate and pamoate [i.e., 1,1-methylene-bis-(2-
hydroxy-3-naphthoate)j salts. The compounds of the present invention that include a basic
moiety, such as an amino group, may form pharmaceutically acceptable salts with various amino
acids, in addition to the acids mentioned above.

Those compounds of the present invention that are acidic in nature are capable of
forming base salts with various pharmacologically acceptable cations. Examples of such salts
include the alkali metal or alkaline earth metal salts and, particularly, the calcium, magnesium,
sodium and potassium salts of the compounds of the present invention.

The compounds of the present invention have asymmetric centers and therefore exist in
different enantiomeric and diastereomeric forms. This invention relates to the use of all optical
isomers and stereoisomers of the compounds of the present invention, and mixtures thereof, and
to all pharmaceutical compositions and methods of treatment that may employ or contain them.
In this regard, the invention includes both the E and Z configurations of the -OR* group
connected to the nitrogen where R' and R? are taken together as an oxime moiety of the formula
=N-OR®. The compounds of formula 1 may also exist as tautomers. This invention relates to the
use of all such tautomers and mixtures thereof.

The subject invention also includes isotopically-labelled compounds, and the
pharmaceutically acceptable salts thereof, which are identical to those recited in Formula 1, but
for the fact that one or more atoms are replaced by an atom having an atomic mass or mass
number different from the atomic mass or mass number usually found in nature. Examples of
isotopes that can be incorporated into compounds of the invention include isotopes of
hydrogen, carbon, nitrogen, oxygen, phosphorous, fluorine and chlorine, such as H, 3H, °C,
“C, ®N, ®0, "0, ¥S, "F, and *Cl, respectively. Compounds of the present invention,
prodrugs thereof, and pharmaceutically acceptable salts of said compounds or of said

prodrugs which contain the aforementioned isotopes and/or other isotopes of other atoms are



WO 99/57125 PCT/1B99/00795

10

15

20

25

30

within the scope of this invention. Certain isotopically-labelled cbmpounds of the present
invention, for example those into which radioactive isotopes such as 3H and “C are
incorporated, are useful in drug and/or substrate tissue distribution assays. Tritiated, i.e., *H,
and carbon-14, i.e., "*C, isotopes are particularly preferred for their ease of preparation and
detectability. Further, substitution with heavier isotopes such as deuterium, i.e., 2H, can afford
certain therapeutic advantages resulting from greater metabolic stability, for example
increased in vivo half-life or reduced dosage requirements and, hence, may be preferred in
some circumstances. Isotopically labelled compounds of Formula 1 of this invention and
prodrugs thereof can generally be prepared by carrying out the procedures disclosed in the
Schemes and/or in the Examples and Preparations below, by substituting a readily available
isotopically labelled reagent for a non-isotopically labelled reagent.

This invention also encompasses pharmaceutical compositions containing and methods
of treating bacterial infections through administering prodrugs of compounds of the formula 1.
Compounds of formula 1 having free amino, amido, hydroxy or carboxylic groups can be
converted into prodrugs. Prodrugs include compounds wherein an amino acid residue, or a
polypeptide chain of two or more (e.g., two, three or four) amino acid residues is covalently
joined through an amide or ester bond to a free amino, hydroxy or carboxylic acid group of
compounds of formula 1. The amino acid residues inciude but are not limited to the 20 naturally
occurring amino acids commonly designated by three letter symbols and also includes 4-
hydroxyproline, hydroxylysine, demosine, isodemosine, 3-methylhistidine, norvalin, beta-alanine,
gamma-aminobutyric acid, citrulline homocysteine, homoserine, ornithine and methionine
sulfone.

Additional types of prodrugs are also encompassed. For instance, free carboxy! groups
can be derivatized as amides or alkyl esters. The amide and ester moieties may incorporate
groups including but not limited to ether, amine and carboxylic acid functionalities. Free hydroxy
groups may be derivatized using groups including but not limited to hemisuccinates, phosphate
esters, dimethylaminoacetates, and phosphoryloxymethyloxycarbonyls, as outlined in D.
Fleisher, R. Bong, B.H. Stewart, Advanced Drug Delivery Reviews (1996) 19, 115. Carbamate
prodrugs of hydroxy and amino groups are also included, as are carbonate prodrugs and sulfate
esters of hydroxy groups. Derivatization of hydroxy groups as (acyloxy)methyl and
(acyloxy)ethyl ethers wherein the acyl group may be an alkyl ester, optionally substituted with
groups including but not limited to ether, amine and carboxylic acid functionalities, or where the
acyl group is an amino acid ester as described above, are also encompassed. Prodrugs of this
type are described in R.P. Robinson et al., J. Medicinal Chemistry (1996) 39, 10.
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Selective introduction of prodrug side chains can be carried out on the hydroxy groups
of the hygromycin A core molecule. For instance, exhaustive silylation of the six hydroxy groups
of hygromycin A can be carried out, for instance with tert-butyl dimethylsily! chloride. Subjection
of the hexasilyl derivative to the action of potassium carbonate in methanol at room temperature
selectively removes the phenolic silyl group, allowing further selective modification at that
position. In another example, incomplete silylation of hygromycin A (see PC 10186, R. Linde, 2"-
deoxy hygromycin A derivatives, U.S. provisional patent application no. 60/084,058, filed May 4,
1998) provides the pentasilyl derivative in which the C-2” hydroxy group is free. Selective
acylation, alkylation, etc. can be carried out on this derivative to provide prodrug attachment at
c-2".

Detailed Description of the Invention

The preparation of the compounds of the present invention is illustrated in the following

Scheme.
Scheme
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The compounds of the present invention are readily prepared. With reference to the
Scheme illustrated above, the starting compound of formula 2 is hygromycin A which may be
prepared according to procedures known to those skilled in the art, such as by fermentation of
Streptomyces hygroscopicus NRRL 2388. The methyl ketone at 4" on the furanose sugar of
the hygromycin A molecule can exist in the S configuration (hygromycin A) or R configuration
(epi-hygromycin) on the furanose sugar. When published protocols are used as a model for
fermentation and recovery of hygromycin A (U.S. Patent 3,100,176; Antibiotic Chemotherapy
(1953)3:1268-1278, 1279-1282), the hygromycin product is an approximately 3:1 mixture of
hygromycin A (the 4"-(S) epimer), with the beta-oriented methyl ketone on the furanose sugar,
as drawn, and epi-hygromycin. It is known in the literature (Journal of Antibiotics 33(7), 695-
704, 1980) that pure hygromycin A will convert to epi-hygromycin in alkaline solutions. By
carefully controlling the pH below 6.9 during the fermentation, and the pH, temperature and
solvent exposure during the purification process, the final recovered product may be improved
to at least a 14:1 ratio of hygromycin A : epi-hygromycin. Using this material, substantially
single isomers derived from the 4°-(S) hygromycin may be prepared for use as templates for
further synthetic modification.

Hygromycin A enriched for the 4"«(S) epimer is produced by fermentation of
Streptomyces hygroscopicus NRRL2388, or mutants thereof, in media with pH controlled at
less than 6.9, preferably 6.2 to 6.7, throughout the process. The medium contains assimilable
sources of carbon, nitrogen and trace elements, as known to those skilled in the art. The
fermentation is run at a temperature of about 25-35°C, preferably about 29°C. The
fermentation is monitored, for example by high pressure liquid chromatography. Incubation is
continued until the yield of the compound reaches a maximum, generally for a period of about
3 to 10 days, preferably about 4 to 6 days.

The formation of epi-hygromycin is minimized during the purification process by using
an aqueous buffer (rather than unbuffered water) and controliing the pH of the active streams
to near 6.0. Epi-hygromycin formation is also minimized by minimizing the time the recovered
material is subject to higher temperatures. Thus, where it is necessary to reduce solvent
concentrations, it is preferred to dilute active streams with the aqueous buffer and avoid use
of rotary evaporation at elevated temperatures. Also, as means of avoiding higher
temperatures, a resin column may be used to concentrate the active solution prior to the final
purification step in order to reduce the volume of solution that must be boiled. The final
purification step in the process is the concentration of the active cuts to solids using vacuum
and a bath temperature of about 35-50°C. The period in which the solution is subject to

elevated temperatures may be minimized by boiling in stages.
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The compounds of formula 1 wherein R' and R? are taken together to form an oxime
of the formula =NOR?®, wherein R® is as defined above, may be prepared by treating
hygromycin A (the compound of formula 2) with a hydroxylamine of the formula R?ONH,,
using the free base or salt of the hydroxylamine, preferably the free base of the
hydroxylamine. The reaction is carried out in an inert solvent, such as methanol, ethano! or
pyridine, with addition of base, such as Na,CO; or K,CO,, if the salt, for instance the HC! sal,
of the hydroxylamine is used, at a temperature ranging from about 0°C to 65°C, preferably
from 0°C to 25°C. The hydroxylamine of formula R*ONH, may be prepared using one or more
procedures disclosed in Bioconjugate Chemistry (1990), 2, 96; Journal of Pharmaceutical
Science (1969) 58, 138; and Chem. Pharm. Buil (1967) 15, 345.

The compounds of formula 1 wherein R' is H and R? is -NR®R*, wherein R® and R* are
as defined above, can be synthesized by reductive amination at the C-5" ketone site of
hygromycin A. Combination of R*NH, and hygromycin A in an inert solvent and treatment with
a reducing agent such as NaBH,, NaBH(OAc), (Ac is acetyl), or NaCNBH; provides the
product with R* = H. To convert R® to a group other than H, a second reductive amination can
be carried out with an appropriate aldehyde or ketone of the formula RC(O)H or RC(O)R’
(where R® is RCH,- or RR'CH-, and R’ and R are any of the moieties in the definition of R that
may be attached through a methylene group such as an alkyl, arylalkyl, or heterocyciicalkyl
group). An Eschweiler-Clark reaction may be used to introduce a methyl group as the R®
substituent. To provide an amide group, such as where R' is H and R? is -NR*C(O)R®, an
amine of the formula -NHR*® may be introduced as described above and then an acyl moiety of
the formula -C(O)R® may be introduced by treating the intermediate with an activated form of
the carboxylic acid, such as R*COCI or R*C(O)OC(O)R?, or by using an amide coupling agent
such as (2-ethoxy-1-ethoxycarbonyl-1,2-dihydroquinocline (EEDQ), 1,1'-carbonyl-diimidazole
(CDI), or a carbodiimide such as 1,3-dicyclohexylcarbodiimide (DCC). During the above
procedures, any of the hydroxyl groups of hygromycin A that are esterified can be liberated in
a final deprotection step using K,CO; in methanol.

Compounds of formula 1 where R is H and R? is -NR*C(O)R®, wherein R is H and R®
is as defined above, may be prepared through use of the primary amine derived from
reductive amination of hygromycin A with an ammonia equivalent, for instance through the
use of ammonium acetate and sodium cyanoborohydride or sodium triacetoxyborohydride.
Alternatively, this primary amine can be prepared via the corresponding azide: 1) the hydroxy
groups of hygromycin A can be protected, for instance as their TBDMS (tert-butyldimethyisilyl)
derivatives, for instance through the action of TBDMSCI and an amine base such as imidazole

or pyridine; (2) the C-5" ketone of hygromycin A is then reduced, for instance with sodium
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borohydride in methanol, to give persilylated 5"-hydroxy hygromycih; 3) the resulting alcohol is
transformed into the mesylate, for instance through the action of methanesulfonyl chioride and
triethylamine; 4) the mesylate is displaced by azide, for example using sodium azide in N,N-
dimethylformamide (DMF); and 5) the azide is reduced to the primary amine using for
instance triphenylphosphine followed by aqueous hydrolysis.

Reaction of the primary amine with an activated form of RC(O)OH, for instance
RC(O)CI or R’C(O)OC(O)R®, provides the corresponding amide. Alternatively, amide
coupling reagents can be used with R*C(O)OH, such as 1-(3-dimethylaminopropy!)-3-ethyi-
carbodiimide (EDC), diethyl phosphory! cyanide (DEPC), DCC, CDI or EEDQ. Finally, any
protecting groups are removed using an acid, such as acetic acid, hydrogen fluoride,
hydrogen fiuoride-pyridine complex, or fluoride ion, such as tetrabutylammonium fluoride
(TBAF).

To incorporate an R* group other than H, the amide referred to above may be
alkylated after protecting any free hydroxyl groups, for instance as sily! ethers. The alkylation
may be carried out with a base and an alkylating agent, such as sodium hydride and an
appropriate bromide of the formula R*-Br. Deprotection of the hydroxyl groups is then carried
out with an acid, such as acetic acid, hydrogen fluoride, hydrogen fluoride-pyridine complex,
or fluoride ion, such as TBAF.

Alternatively, a reductive amination can be carried out on hygromycin A, or a
protected version thereof, with R*NH,, mediated by sodium triacetoxyborohydride or sodium
cyancborohydride. The resulting secondary amine can be acylated as described above, with
an activated form of R*C(O)OH, or reacted with R*C(O)OH using an amide coupling reagent.
Deprotection of the hydroxy! groups is then effected as described above.

Compounds of formula 1 where R' is H and R? is -OC(O)NR®R* may be prepared by
reacting persilylated 5™-hydroxy hygromycin A with isocyanate R3NCO in toluene at
temperatures from 40°C to 110°C, preferably 50 - 80°C. Addition of dimethylaminopyridine
and triethylamine to the reaction may be advantageous. The product of this reaction, which
has R* equal to H, may be alkylated to give R* equal to C, - C,, alkyl through use of a base
such as sodium hydride and an alkylating agent such as a bromide of the formula R*-Br.
Deprotection of the hydroxyl groups can then be carried out by use of an acid such as acetic
acid, hydrogen fluoride, hydrogen fiuoride-pyridine complex, or fluoride ion, such as TBAF.

Compounds of formula 1 where R’ is H and R? is -OR?®, wherein R is an alkyl group
or a substituted alkyl group, may be prepared by alkylation of the corresponding alcoho! of
hygromycin A. In this process, the hydroxy groups of hygromycin A are appropriately
protected, for instance as their silyl ethers using an appropriate reagent such as triethylsilyl
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chioride (TESCI), trimethylsilyl chioride (TMSCI) or TBDMS and an amine base, such as
imidazole or pyridine. The C-5" ketone moiety is then reduced using an appropriate reducing
agent such as sodium borohydride in methanol. The resulting alcohol can then be alkylated
with R>-X, wherein X is a leaving group such as Cl, Br or methanesulfonate, in the presence of
a base, such as sodium hydride or potassium tert-butoxide. The protecting groups are then
removed with acid, such as acetic acid, hydrogen fluoride, hydrogen fluoride-pyridine
complex, or a fluoride source, such as TBAF.

Compounds of formula 1 where R' is H and R? is -OR?, wherein R?® is an aromatic or
heterocyclic moiety, may be prepared via a Mitsunobu reaction. The protected hygromycin
alcohol, prepared as described above, is subjected to a Mitsunobu reaction with R*OH,
mediated by triphenylphosphine and diethyl azodicarboxylate as described in D.L. Hughes,
Org. Reactions (1992) 42 335. The resulting ether is then deprotected as described above.

Alternatively, when R" is H and R? is -OR?®, wherein R® is an aromatic or heterocyclic
moiety, the protected hygromycin alcohol can be transformed into a leaving group, for
instance the bromide or mesylate derivative. The leaving group can then be displaced by
R®0OH using a base such as sodium hydride, potassium tert-butoxide or potassium carbonate.

Compounds of formula 1 wherein R and R? are taken together to form =CR‘C(O)R?,
=CR'C(O)OR? or =CR'C(O)NR’R’, wherein R® and R* are as defined above, may be
prepared through the corresponding a,B-unsaturated ester intermediates derived from Wittig
or Horner-Emmons Wittig olefination of the C-5" ketone of hygromycin A. For instance,
(carbethoxymethylene)triphenylphosphorane or (carbethoxyethylidene)triphenylphosphorane
can be reacted with hygromycin A to provide the unsaturated ethyl ester. Hydrolysis of this
ester, for instance with aqueous sodium hydroxide, provides the corresponding carboxylic
acid (R' and R? taken together to form =CHC(O)OH). At this point, the hydroxyl groups of
hygromycin can be protected, for instance as their TES or TBDMS ethers as described above.
To prepare the esters described above, this carboxylic acid can be esterified with R*°0OH, for
instance through the action of DCC and DMAP, or CDI and a catalytic base such as sodium
ethoxide.

Compounds of formula 1 wherein R' and R? are taken together to form
=CR*C(O)NR’R* may be formed by treating the above carboxylic acid intermediate (R' and R?
taken together to form =CHC(O)OH) with an amine of the formula R®NH, with the use of an
amide coupling agent such as DCC, CDI, EEDQ, DEPC, or EDC. On the protected derivative,
R* can be introduced via alkylation, for instance with a base such as sodium hydride or
potassium fert-butoxide and an alkylating agent such as R*-X where is X is Br, Cl or

methanesulfonate.
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The compound of formula 1 (R' and R? are taken together to form =CR‘C(O)R®) can
be prepared either by direct Wittig or Horner-Emmons reaction of hygromycin A or a protected
form of hygromycin A with for example the corresponding R*C(O)CHR*-PPh; (Ph is phenyl) or
R®C(O)CHR*-P=0(OEt), (Et is ethyl) reagent. Olefination can be carried out by procedures
described in J. Boutagy and R. Thomas, Chem. Rev. (1974) 74, 87 and B.E. Maryanoff et al.,
Chem. Rev. (1989) 83 863. Altemnatively, the protected, unsaturated carboxylic acid
derivative of hygromycin A can be transformed into its Weinreb amide, for instance through
treatment with CDI and N,O-dimethylhydroxylamine. This amide can then be reacted with R3-
M, where M is a metal ion such as Li or MgBr, to generate the ketone, according to the
procedure of S. Nahm and S.M. Weinreb, Tet. Lett. (1981) 22 39.

Compounds of formula 1 wherein R' and R? are taken together to form =CR*R?,
wherein R® and R* are as defined above, may be prepared by a Wittig or Hormer-Emmons
reaction of the ylid of R*CH(PPh,)-R® or R*-CH(P=0(OEt),)-R?® with hygromycin A, or a
protected derivative thereof, in which the hydroxyl groups have been modiﬁéd as, for
example, their silyl ethers such as TES or TBDMS as described above. The protecting
groups can then be removed as described above.

Alternatively, the C-5” homologaied ketone or aldehyde of hygromycin A can be
utilized as an intermediate. These compounds can be accessed via Wittig or Hormer-Emmons
reaction with an oxygenated triphenylphosphonium salt or phosphorane such as Ph,P-
C(R*OMe (Me is methyl). The resulting enol ether can be hydrolyzed with mild acid, such as
acetic acid or dilute HCI, to provide the aldehyde or ketone. The aldehyde or ketone can then
be reacted with an organometallic derivative R‘M, where M is, for example, Li or MgBr, to
provide the corresponding alcohol, which can be dehydrated under the action of
methanesulfony! chioride to provide the corresponding olefin. Deprotection as described
aﬁove then provides the compound of formula 1 wherein R' and R? are taken together to form
=CR*R®,

The compound of formula 1 wherein R' and R? are taken together to form =CR*R® and
R* is aryl or heteroaryl and R® does not equal hydrogen, may be prepared using a palladium-
catalyzed process. Conversion of the protected ketone CH,-CH(COR?®)-hygro to the enol
triflate can be carried out by the method of P.J. Stang and W. Treptow, Synthesis (1980) 283.
The enol trifiate can then be coupled in a Suzuki or Stille-type palladium-catalyzed process
with aryl or heteroaryl boronic acids R‘B(OH), or ary! tin species, for example R‘SnMe, or
R*SnBuj, to provide the unsaturated aryl derivatives. Suzuki coupling reactions can be carried

out as described by N. Miyaura and A. Suzuki, Chem. Rev. (1895) 95 2457. Stille reactions
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are performed using conditions described in V. Farina et al., Org. Reactions (1997) 50 1.
Deprotection as described above then provides the final compound.

The compounds of the present invention have asymmetric carbon atoms. Compounds
having a mixture of isomers at one or more centers will exist as diastereomeric mixtures, which
can be separated into their individual diastereomers on the basis of their physical chemical
differences by methods known to those skilled in the art, for example, by chromatography or
fractional crystallization. All such isomers, including diastereomer mixtures, are considered as
part of the invention.

The compounds of the present invention that are basic in nature are capable of forming
a wide variety of different salts with various inorganic and organic acids. Although such salts
must be pharmaceutically acceptable for administration to animals, it is often desirable in
practice to initially isolate the compound of the present invention from the reaction mixture as a
pharmaceutically unacceptable salt and then simply convert the latter back to the free base
compound by treatment with an alkaline reagent and subsequently convert the latter free base to
a pharmaceutically acceptable acid addition salt. The acid addition saits of the basic compounds
of this invention are readily prepared by treating the basic compound with a substantially
equivalent amount of the chosen mineral or organic acid in an aqueous solvent medium or in a
suitable organic solvent, such as methano! or ethanol. Upon careful evaporation of the solvent,
the desired solid salt is readily obtained. The desired acid salt can also be precipitated from a
solution of the free base in an organic solvent by adding to the solution an appropriate mineral or
organic acid.

Those compounds of the present invention that are acidic in nature, are capable of
forming base salts with various pharmacologically acceptable cations. Examples of such salts
include the alkali metal or alkaline-earth metal salts and particularly, the sodium and potassium
salts. These salts are all prepared by conventional techniques. The chemical bases which are
used as reagents to prepare the pharmaceutically acceptable base salts of this invention are
those which form non-toxic base salts with the acidic compounds of the present invention. Such
non-toxic base saits include those derived from such pharmacologically acceptable cations as
sodium, potassium, calcium and magnesium, etc. These salts can easily be prepared by
treating the corresponding acidic compounds with an aqueous solution containing the desired
alkali metal alkoxide or metal hydroxide, and then evaporating the resulting solution to dryness,
preferably under reduced pressure. Alternatively, they may also be prepared by mixing lower
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide or metal

hydroxide together, and then evaporating the resulting solution to dryness in the same manner
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as before. In either case, stoichiometric quantities of reagents are preferably employed in order
to ensure completeness of reaction and maximum yields of the desired final product.

The antibacterial activity of the compounds of the present invention against bacterial
pathogens is demonstrated by the compound's ability to inhibit growth of defined strains of
pathogens.

Assay

The assay, described below, employs conventional methodology and interpretation
criteria and is designed to provide direction for chemical modifications that may lead to
compounds with antibacterial activity against susceptible and drug-resistant organisms
including, but not limited to, beta-lactam, macrolide and vancomycin resistance. In the assay,
a panel of bacterial strains is assembled to include a variety of target pathogenic species,
including representatives of antibiotic resistant bacteria. Use of this panel enables the
chemical structure/activity relationship to be determined with respect to potency and spectrum
of activity. The assay is performed in microtiter trays and interpreted according to
Performance Standards for Antimicrobial Disk Susceptibility Tests - Sixth Edition; Approved
Standard, published by The National Committee for Clinical Laboratory Standards (NCCLS)

guidelines; the minimum inhibitory concentration (MIC) is used to compare strains.
Compounds are initially dissolved in dimethylsuifoxide (DMSO) as stock solutions.

The activity of the compounds of the present invention also may be assessed in
accord with Steers replicator technique which is a standard in vitro bacterial testing method
described by Steers et al., Antibiotics and Chemotherapy 19589, 9, 307.

The in vivo activity of the compounds of the present invention can be determined by
conventional animal protection studies well known to those skilied in the art, usually carried out
in rodents.

According to one in vivo model, compounds are evaluated . for efficacy in mouse
models of acute bacterial infection. An exampie of one such in vivo system is provided as
follows. Mice (CF1 mixed sex mice; 18-20 g) are allotted to cages upon their arrival, and
allowed to acclimate 1-2 days before being placed in a study. The acute infection is produced
by intraperitoneal inoculation of bacteria (Staphylococcus aureus strain 01A1095) suspended
in 5% sterile hog gastric mucin. The inoculum is prepared by: growing the culture overnight at
37°C on blood agar, harvesting the resuiting surface growth with sterile brain heart infusion
broth, and adjusting this suspension to a turbidity that when diluted 1:10 into 5% sterile hog
gastric mucin would produce 100% lethality.

Mice (10 per group) are treated subcutaneously, at 0.5 hour and 4 hours after

challenge. Appropriate non-treated (infected but not treated) and positive (vancomycin or
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minocycline, etc.) controls are included in each study. Percent survival is recorded after a 4-
day observation period; the PDg, (mg/kg/dose calculated to protect 50% of infected animals) is
determined by the probit method.

The compounds of the present invention, and the pharmaceutically acceptable salts
thereof (hereinafter “the active compounds”); may be administered through oral, parenteral,
topical, or rectal routes in the treatment of bacterial and protozoal infections. In general, these
compounds are most desirably administered in dosages ranging from about 0.2 mg per kg body
weight per day (mg/kg/day) to about 200 mg/kg/day in single or divided doses (i.e., from 1 to 4
doses per day), although variations will necessarily occur depending upon the species, weight
and condition of the subject being treated and the particular route of administration chosen.
However, a dosage level that is in the range of about 3 mg/kg/day to about 60 mg/kg/day is most
desirably employed. Variations may nevertheless occur depending upon the species of
mammal, fish or bird being treated and its individual response to said medicament, as well as on
the type of pharmaceutical formulation chosen and the time period and interval at which such
administration is carried out. In some instances, dosage levels below the lower limit of the
aforesaid range may be more than adequate, while in other cases still larger doses may be
employed without causing any harmful side effects, provided that such larger doses are first
divided into severat small doses for administration throughout the day.

The active compounds may be administered alone or in combination with
pharmaceutically acceptable carriers or diluents by the routes previously indicated, and such
administration may be carried out in single or multiple doses. More particularly, the active
compounds may be administered in a wide variety of different dosage forms, i.e., they may be
combined with various pharmaceutically acceptable inert carriers in the form of tablets, capsules,
lozenges, troches, hard candies, powders, sprays, creams, salves, suppositories, jellies, gels,
pastes, lotions, ointments, aqueous suspensions, injectable solutions, elixirs, syrups, and the
like. Such carriers include solid diluents or fillers, sterile aqueous media and various non-toxic
organic solvents, etc. Moreover, oral pharmaceutical compositions can be suitably sweetened
and/or flavored. In general, the active compounds are present in such dosage forms at
concentration levels ranging from about 5.0% to about 70% by weight.

For oral administration, tablets containing various excipients such as microcrystalline
cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be employed
along with various disintegrants such as starch (and preferably com, potato or tapioca starch),
alginic acid and certain complex silicates, together with granulation binders like
polyvinyipyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such as

magnesium stearate, sodium lauryl sulfate and talc are often very useful for tabletting purposes.
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Solid compositions of a similar type may also be employed as filers in gelatin capsuies;
preferred materials in this connection also include lactose or milk sugar as well as high
molecular weight polyethylene glycols. When aqueous suspensions and/or elixirs are desired
for oral adinistration, the active compound may be combined with various sweetening or
flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or suspending
agents as well, together with such diluents as water, ethanol, propylene glycol, glycerin and
various like combinations thereof.

For parenteral administration, solutions of an active compound in either sesame or
peanut oil or in aqueous ethanol or propylene glycol may be employed. Use of a cyclodextrin
derivative such as B-cyclodextrin sulfobutyl ether, sodium salt (see United States patent
5,134,127) may also be advantageous. The aqueous solutions should be suitably buffered if
necessary and the liquid diluent first rendered isotonic. These aqueous solutions are suitable for
intravenous injection purposes. The oily solutions are suitabie for intraarticular, intramuscutar
and subcutaneous injection purposes. The preparation of all these solutions under sterile
conditions is readily accomplished by standard pharmaceutical techniques known to those
skilled in the art.

Additionally, it is also possible to administer the active compounds of the present
invention topically and this may be done by way of creams, jellies, gels, pastes, patches,
ointments and the like, in accordance with standard pharmaceutical practice.

For administration to animals other than humans, such as cattle or domestic animals,
the active compounds may be administered in the feed of the animals or orally as a drench
composition.

The active compounds may also be administered in the form of liposome delivery
systems, such as small unilamellar vesicies, large unilamellar vesicles and multilameilar
vesicles. Liposomes can be formed from a variety of phospholipids, such as cholesterol,
stearylamine or phosphatidylcholines.

The active compounds may also be coupled with soluble polymers as targetable drug
carriers. Such polymers can include polyvinylpyrrolidone, pyran copolymer,
polyhydroxypropylmethacrylamide phenyl, polyhydroxyethylaspartamide-phenol, or
polyethyleneoxide-polylysine substituted. with palmitoyl residues. Furthermore, the active
compounds may be coupled to a class of biodegradable polymers useful in achieving controlled
release of a drug, for example, polylactic acid, polyglycolic acid, copolymers of polylactic and
polyglycolic acid, polyepsilon caprolactone, polyhydroxy butyric acid, polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and cross-linked or amphipathic block

copaolymers of hydrogels.
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The present invention is further described and exempliﬁed in the preparations and
examples described below. In the preparations and examples, “it’ means room or ambient
temperature which is a temperature within the range of about 20-25°C.

Preparation 1

Five (5) mL of a frozen Iot (stored at -80°C in 20% glycerol/80% inoculum medium) of
the culture Streptomyces hygroscopicus NRRL 2388 was used to inoculate 1L of hygromycin
inoculum medium (Corn Products Corp. cerelose 13 g/L, Hubinger starch 7 g/L, Roquette comn
steep solids 3 g/L, Sheffield Brand Products NZ Amine YTT 7 g/L, Baker CoCl,.6H,0 0.002
g/L. KH,PO, 0.7 g/L, MgSO,.7H,0 1.3 g/L, ammonium sulfate 0.7 g/L, Dow Chemical P2000
defoamer 1 drop/flask, Colfax soybean oil 2 drops/flask, pH to 7.0 before autoclave) in a 2.8L
Fernbach flask. The culture was grown for 3 days at 29°C with 200 rpm agitation on a 2-inch-
throw shaker. This grown culture was used to inoculate 8L of sterile hygromycin fermentation
medium (Albaglos calcium carbonate 1 g/L, Sheffield Brand Products NZ Amine YTT 5 alL,
Hubinger’s starch 20 g/L, Archer Daniels Midland Nutrisoy flour 10 g/L, Dow Chemical P2000
defoamer 1 ml/L, Baker CoCl,.6H,0 0.002 g/L, Colfax soybean oil 2 mi/L, cerelose 10 gL,

-NaCl 5 g/L, pH to 7.0 before autoclave) in a 14 liter fermentor jar (New Brunswick Microferm,

New Brunswick, New Jersey) equipped with two 4.75-inch Rushton impellers, spaced 3.75 -
inches from each other. The broth was incubated at 29°C with an aeration rate of 8 L/minute,
and with stirring at 800 rpm. To minimize formation of epi-hygromycin, the pH was maintained
between 6.5 and 6.9 for 126 hours, then to 6.2 to 6.6 with H,SO, (15%) for the rest of the run.
The fermentation was harvested after 143 hours total incubation. At this time, the ratio was
31:1 hygromycin A to epi-hygromycin.

Six liters of broth from the above fermentation was centrifuged at 8000 rpm for
approximately 15 minutes. After centrifugation, the peliet was discarded and the supernatant
(at pH 6.4, assayed by HPLC to contain approximately 4.12 gms of hygromycin A activity) was
loaded on a column packed with 500 gms of an XAD-16 resin (Rohm and Haas (Philadelphia,
Pennsyivania). The resin had previously been equilibrated with two bed volumes of 25 mM di-
sodium phosphate, pH 6.0 (“buffer”). After ioading, the column was washed with 2 bed
volumes of buffer and 2 bed volumes of 80/20 buffer/methanol and the activity eluted with 5
bed volumes of 50/50 buffer/methanol. The cuts were assayed by HPLC and the cuts
containing the bulk of the activity (2.730 gms of hygromycin A) were combined.

A part of this XAD-16 eluate (approximately 800 mg of hygromycin A) was diluted to

- 10% methanol by the addition of 1.8 liters of buffer and loaded on a 100 mi CG-161 column

(TosoHaas (Montgomeryville, Pennsylvania)) which had been equilibrated with 4 bed volumes
of 90/10 buffer/methanol. The product was eluted with 6 bed volumes of 50/50
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buffer/methanol. The cuts were assayed by HPLC and the active cuts were combined. The
combined cut was evaporated to dryness and the solids assayed to be approximately 65%
pure by weight. A small part of these solids were transferred for assay.

About 500 mg of the solids were mixed with 500 ml of water and 500 mi of ethyl
acetate and stirred for 20 minutes. The two layers were separated and part of the aqueous
layer was dried to obtain solids which were assayed to be approximately 52% purﬁy by
weight. Both these solids (#34945-280-1 and 281-1) were assayed by NMR and TLC and
found to contain hygromycin A activity. In addition, the NMR showed a hygromycin A/epi-
hygromycin ratio of approximately 15:1.

Preparation 2

Five (5) mL of a frozen lot (stored at -80°C in 20% glycerol/80% inoculum medium) of
the culture Streptomyces hygroscopicus NRRL 2388 was used to inoculate 1L of Hygromycin
inoculum medium (CPC International Inc. cerelose 13 g/L, Hubinger's starch 7 g/L, Roquette
corn steep solids 3 g/, NZ Amine YTT 7 g/L, Baker CoCl,.6H,0 0.002 g/L, KH,PO, 0.7 g/L,
MgS0,.7H,0 1.3 g/t, ammonium sulfate 0.7 g/L, Dow Chemical P2000 defoamer 1 drop/flask,
Colfax soybean oil 2 drops/flask, pH to 7.0 before autoclave) in a 2.8 L Fernbach flask. The
culture was grown for 2 to 3 days at 29°C with 200 rpm agitation on a 2-inch-throw shaker.
Two five-hundred gallon, stainless steel fermentors were loaded with 380-400. gallons of the
hygromycin fermentation medium (Mineral Technologies Calcium Carbonate 1 g/L, Sheffield
Brand Products NZ Amine YTT § g/L, Hubinger's starch 20 g/L, Archer Daniels Midland Co.,
Soyflour 10 g/L., Dow Chemical P2000 defoamer 1 ml/L, Baker CoCl,.6H,0 0.002 g/L, Colfax,
Inc. soybean oil 2 gm/L, CPC International Inc. Cerelose 10 g/L, Cargill Inc. NaCl 5 g/L,). The
medium was sterilized with 20 psig of steam for 60 minutes in the fermentors. After the
medium was cooled using cooling coils in the fermentors, the pH was adjusted to 6.5-6.7. The
fermentor conditions were set so that the airflow rate was 20 standard cubic feet per minute,
the temperature was 28°C, the vent pressure was 5 psig, and the pH was maintained between
6.5 - 6.7 with 25% sodium hydroxide and 98% sulfuric acid. The agitation rates in the two
fermentors were varied so as to maintain a dissolved oxygen level of greater than 20% of
saturation level as measured in the broth immediately prior to inoculation. Upon setting the
fermentor control conditions, five Fernbach inoculum flasks were combined in a sterile
manner, into an 8 L aspirator bottle. This inoculum was then used for inoculation of a single,
nominal, five-hundred gallon fermentor as described above. This procedure was repeated
using 4 liters of inoculum so that one fermentor received four liters of inoculum and one

fermenter received five liters of inoculum. Each fermentor ran for approximately 114 hours, at
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which time the fermentations were stopped. The broth pH was adjusted to 6.3 using 98%
sulfuric acid and transferred from the fermentors for recovery.

The two fermentors referred to above (pH= 6.3, having a ratio of hygromycin A to epi-
hygromycin of approximately 51:1) were filtered on a ceramic filtration system. The filtrate
(1450 gmsA, 506 gal) was loaded on a 70-gallon XAD-16 resin column. This column had
been equilibrated previously with 4 bed volumes of a solution of trisodium phosphate buffer at
pH 6.0 (“buffer”). After loading, the column was washed with 2 bed volumes of buffer and 2
bed volumes of 80/20 buffer/methanol. The activity was subsequently eluted from the column
with 10 cuts (approximately 50 gallons each) of a solution of 50/50 buffer/methanol. The
active cuts (approximately 1240 gmsA) were combined and diluted to a final concentration of
10% methanol by the addition of 1200 gallons of buffer. The use of dilution (rather than rotary
evaporation) to reduce methanol concentration allowed the use of lower temperatures so as to
minimize epi-hygromycin amounts, which tend to increase at higher temperatures. Half of this
solution was loaded on a 40 liter CG-161 column (previously equilibrated with 4 bed volumes
of a solution of 90/10 buffer/ methanol). After loading, the column was washed with 4 bed
volumes of 80/20 buffer/methanol and eluted with 5.5 bed volumes of 50/50 buffer/ methanol.
After regeneration and re-equilibration of the column, the second half of the activity was
loaded on the column and eluted as described above. The combined cuts from both the runs
(120 liters, approximately 1051 gmsA) were diluted to 10% methanol by the addition of buffer.
This was re-loaded on the regenerated and re-equilibrated CG-161 resin column. Once the
activity was adsorbed on the column, it was eluted with 4 bed volumes of methanol. This step
served to both reduce the salts as well as increase the concentration of the sample prior to
the final evaporation. The combined cuts from the final CG-161 column were evaporated to
dryness to obtain a total of approximately 1 kgA of hygromycin A activity. The ratio of
hygromycin A to epi-hygromycin in the final solids was about 14.5:1.

Experimental Procedures For Examples

In cases where final purification was effected using silica gel chromatography with an
eluant system containing more than 10% methanol, the chromatographed product was taken
up in 89:10:1 chloroform: methanol: concentrated ammonium hydroxide and filtered, or
dissolved in methanol and passed through a 0.45 uM filter. Removal of solvent in vacuo
provided the final product. In the procedures below, t-BOC refers to “tert-butoxycarbony!”.

5"-Oxime Ether Preparations

Preparation of hydroxylamine reagents for synthesis of oxime ethers, Examples 1-92,
1A-116A
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The majority of hydroxylamine reagents employed were either commercially available
{(generally as an acid salt), or prepared from the corresponding alcohol or halide via the
methods outlined below:

1) Preparation of phthalimide-protected benzylic or aliphatic hydroxylamines:

From the alcohol:

A Mitsunobu reaction with diethyl azodicarboxylate and triphenylphosphine was used
to couple N-hydroxyphthalimide and the alcoho! starting material, according to the procedure
of E. Grochowski and J. Jurczak, Synthesis (1976) 682.

From the bromide or chloride:

Reaction of N-hydroxyphthalimide (1 equivalent) with the halide starting material (1.2 -
2 equivalents) was carried out in DMSO solution, using potassium carbonate (0.6 - 2
equivalents) as base. The reactions were carried out at room temperature, generally by
stirring overnight. Pouring the reaction mixture into cold water provided a precipitate, which
was filtered to give the phthalimide-protected hydroxylamine. In many cases, this material
was directly deprotected; silica gel chromatography can aiso be employed, using ethyl
acetate-hexane mixtures, to purify the phthalimide-protected hydroxylamine.

2) Removal of the phthalimide protecting group to provide the benzylic or aliphatic

hydroxylamine:
Deprotection of the phthalimide-protected hydroxylamine was effected by reaction

with hydrazine hydrate (1 - 2 equivalents) in ethanol solution, at temperatures ranging from
room temperature to reflux, for periods ranging from 30 minutes to overnight. The reaction
mixture was filtered, and the filtrate concentrated. This crude product can be taken to the next
step as is, or can be further purified. Mixing the crude product with chloroform, removing
solids by filtration and removal of solvent from the filtrate removes additional phthaihydrazide.
Alternatively, the crude product was dissolved in 1N hydrochloric acid, and washed with ether
or ethyl acetate. The aqueous layer was basified with saturated potassium carbonate solution
and extracted with ether or ethyl acetate. Drying of the final organic layers and removal of
solvent provided' the hydroxylamine product.
3) Preparation of O-arylhydroxylamines:

Substituted phenols were converted into the corresponding O-arylhydroxylamines
through the use of mesitylenesulfonylhydroxylamine, as described by Y. Endo, K. Shudo and
T. Okamoto, Synthesis (1980) 461.
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Preparation of miscellaneous alcohol and halide starting méterials used in synthesis

of hydroxylamines:

In general, benzyl alcohol derivatives could be transformed into the corresponding
benzyl bromides, if desired, by treatment with 48% HBr at 65°C for 1-4 hours.

In a number of cases, alcohol starting materials were obtained by reduction of more
highly oxidized commercially available compounds. 4-Cyclohexyl benzoic acid (Examples 46,
47) and 3-chloro-2-fluorobenzoic acid (Examples 13A, 14A) were reduced with lithium
aluminum hydride (2 - 2.3 equivalents) in tetrahydrofuran to provide the corresponding
alcoho!l. 3-(4-Chlorophenyl)propionic acid (Examples 56, 57), 3,4-dihydro-2H-1-benzopyran-
2-carboxylic acid (Exampies 36A, 37A), 4-chloro-3-sulfamoylbenzoic acid (Example 76A), 3-
chlorothiophene-2-carboxylic acid (Exampies 85A, 86A), 5-chlorothiophene-2-carboxylic acid
(Examples 91A, 92A) and 2,6-dimethylbenzoic acid (Examples 98A, 99A) were reduced to the
corresponding alcohols using diborane (1.1 - 2 equivalents) in tetrahydrofuran at 0°C to room
temperature for 5 - 18 hours. 2-Fluoro-6-methoxybenzonitrile was hydrolyzed to 2-fluoro-6-
methoxybenzoic acid by treatment with 30% aqueous KOH at reflux, and the acid reduced to
2-fluoro-6-methoxybenzyl alcohol (Example 80A) with diborane as above. 3-
Trifluoromethoxybenzaldehyde (Examples 62, 68), 3-cyanobenzaldehyde (Example 63),
benzofuran-2-carboxaldehyde (Examples 65, 66), 1,4-benzodioxan-6-carboxaldehyde
(Examples 83, 84), 3-fluoro-4-methoxybenzaldehyde (Examples 85, 86), 6-fluoro-4-
chromanone (Examples 16A, 17A) 3-chloro-4-fluorobenzaldehyde (Examples 19A, 22A),
quinoline-3-carboxaldehyde (Examples 23A, 24A), 4-chloro-3-fluorobenzaldehyde (Examples
25A, 26A), 2,3-(methylenedioxy)benzaldehyde  (Examples 28A, 29A), 24-
dichlorobenzaldehyde (Examples 45A, 47A), 2-chloro-4-fiuorobenzaldehyde (Examples 46A,
48A), 2-fluoro-6-(trifluoromethyl)benzaldehyde (Examples 66A, 67A), 2,3-
difluorobenzaldehyde (Examples 68A, 69A), 2-(difluoromethoxy)benzaldehyde (Examples
93A, 94A) and 6-chlorochromanone (Examples 102A, 103A) were reduced to the alcohol
derivatives using sodium borohydride (1 - 2 equivalents) in tetrahydrofuran or methanol at 0°C
or room temperature. ' ‘

Magnesium sulfate (4 equivalents) in methylene chioride was treated with
concentrated sulfuric acid (1 equivalent), followed by 4-chloromethylbenzoic acid (1
equivalent) and tert-butanol (5.1 equivalents). Stirring overnight at room temperature
provided the tert-butyl ester (Example 36). _

4-Amino-3,5-dichiorobenzoic acid was N-acetylated by treatment with acetyl chloride
(1.2 equivalents) in dimethylformamide at 80°C for 4 hours. The cooled reaction mixture was

poured into cold water, chilled and filtered to provide the acetamide derivative. Reduction of
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the carboxylic acid was effected with lithium aluminum hydride (2 equivalents) in
tetrahydrofuran at 0°C for 2 hours, to provide N-(26-dichloro-4-hydroxymethyl-
phenyl)acetamide (Exampie 51).

3-(Aminomethyl)benzyl alcohol and 4-(aminomethyl)benzy! alcoho! were prepared by
reduction of 3- and 4-cyanobenzaldehyde using diborane (4-5 equivalents) in THF at room
temperature overnight. The amino groups of 3-(aminomethyl)benzyl alcoho! (Examples 8A
and 9A) and 4-(aminomethyl)benzy! alcohol (Example 55) as well as 3-aminobenzy! alcohol

(Example 54) were protected as the N-+-BOC derivatives by treatment with di-tert-butyl

-dicarbonate (1.1 equivalent) in THF at reflux until the starting amino compound was

consumed.

Reaction of ethyl 4-fluorobenzoate with piperidine (3 equivalents) in acetonitrile was
carried out at reflux for 4 days. Dilution of the cooled reaction mixture with several volumes of
water provided a precipitate, which was filtered to provide ethyl 4-(piperidin-1-yl)benzoate.
Reduction of the -ester with lithium aluminum hydride (2 equivalents) in tetrahydrofuran gave
the corresponding alcohol (Examples 71, 72).

5-Hydroxymethylbenzofuyan (Examples 79, 80) was prepared according to the
procedure of K. Hiroya, K. Hashimura and K. Ogasawara, Heterocycles (1994) 38, 2463.

2-Phenylpyrimidine-S-carboxaldehyde (Examples 81, 82) was prepared according to
the procedure of J. T. Gupton, J.E. Gall, S. W. Riesinger et al., J. Heterocyclic Chemistry
(1991) 28, 1281. The aldehyde was reduced to the corresponding alcoho! using sodium
borohydride in methanal.

3-Hydroxymethyl-4-phenylfuran (Examples 6A, 7A) was prepared according to the
procedure of B.A. Keay and J-L.J. Bontront, Canadian J. Chemistry (1991) 69, 1326.

5-Chioro-2-fluorobenzyl bromide (Examples 12A, 32A) was prepared by the method
of A.P. Krapcho, C.E. Gallagher, A Mammach, M. Ellis, E. Menta, and A. Oliva , J.
Heterocyclic Chemistry (1997), 34, 27-32. _

2-Chloro-3,4-dimethoxybenzaldehyde was converted to 4-chioro-1,3-benzodioxole-5-
carboxaldehyde by the method of S.T. Ross, R.G. Franz, J.W. Wilson, R.A. Hahn and H.M.
Sarau, J. Heterocyclic Chemistry, (1986) 23, 1805. Reduction of the aldehyde was then
carried out with sodium borohydride (1 equivalent) in THF at 0°C to provide 4-chloro-1,3-
benzodioxole-5-methanol (Examples 30A, 31A).

4-Phenylfuroic acid was prepared by the method of M.E. Alonso, P. Jano, M.l
Hemandez, R.S. Greenberg and E. Wenkert, J. Organic Chemistry (1983) 48, 3047.
Reduction to 2-(hydroxymethyl)-4-phenylfuran (Examples 34A, 35A) was carried out
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according to W.A. Scrivens, J.M.Tour, K.E. Creek, L. Pirisi, J. American Chemical Society
(1994) 116, 4517. '

3-Chloro-2,6-difluorobenzaldehyde was prepared from 1-chioro-2,4-difluorobenzene
with n-buthyllithium and N,N-dimethylformamide by the method of A.S. Cantrell et al., J.
Medicinal Chemistry (1996) 21, 4261. Reduction with sodium borohydride in methanol
provided 3-chloro-2,6-difluorobenzyl alcohol, which was transformed into 3-chioro-2,6-
difluorobenzy! bromide (Examples 38A, 39A) by treatment with 48% HBr at 65°C for 3 hours.
Similar treatment of 2,3,5,6-tetrafluorotoluene provided 2,3,5,6-tetrafluoro-4-methylbenzyl
bromide (Examples 40A, 41A), and 3,5-difluorotoluene was similarly converted to 2,6-difiuoro-
4-methylbenzyl bromide (Examples 63A, 64A). 3,4-Difluoroanisole was similarly converted to
2,3-difluoro-86-(methoxy)benzy! bromide (Examples 74A, 75A), and 1-fluoro-3-
(trifluoromethoxy)benzene  converted to  2-fluoro-6-(triflucromethoxy)benzyl  bromide
(Examples 77A, 78A). 2-Chloro-6-(trifluoromethoxy)benzyl alcohol (Exampies 89A, 90A)> was
prepared in similar manner, except that lithium diisopropylamide was used in the formylation
reaction, rather than n-butyliithium.

Veaniliin was converted to 7-chloro-benzodioxole-5-carboxaldehyde by the method of
T-T. Jong, P.G. Williard, and J.P. Porwoll, J. Organic Chemistry (1984) 49, 735. Reduction
with sodium borohydride (1 equivalent) in methanol at room temperature then provided 7-
chloro-1,3-benzodioxole-5-methanol (Examples 51A, 52A). In this case, transformation into
the hydroxylamine reagent was carried out through intermediacy of a mesylate derivative,
which was prepared by the method of R.K. Crossland and K.L. Servis, J. Organic Chemistry
(1970) 35, 3195.

3-Chloro-5-fluorobenzyl alcohol (Exampies 53A, 54A) was prepared according to
W.R. Meindl, E. Von Angerer, H. Schoenenberger, and G. Ruckdeschel, J. Medicinal
Chemistry (1984) 27, 1111.

4-Phenyl;2-thiazolecarboxaldehyde was prepared by a method analogus to K. inami
and T. Shiba, Bull. Chem. Soc. Jpn., (1985) 58, 352. The aldehyde was reduced to the
corresponding alcohol using sodium borohydride in ethanol. The corresponding 2-
chloromethy! thiazole derivative (Examples 104A, 105A) was prepared by treatment of the
alcohol with thionyl chloride (4 equivalents) in methylene chioride at room temperature for 2-5
hours.

2,4-Difluoropropiophenone was reduced to the corresponding alcohol (Examples
106A, 107A) using sodium borohydride in ethanol.

1-(3-Chloro-2,6-difluorophenyl)ethanol and other phenylethanol derivatives (Examples

108A-116A) were prepared by treatment of the corresponding benzaldehyde derivative with
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methylmagnesium bromide (1 equivalent) in THF at room temperatdre. These alcohols were
then converted to the corresponding benzyl bromides by treatment with 48% HBr for 1-4
hours.

Preparation of oxime ethers, Methods (A - 1), Examples 1-92, 1A-116A

Method A

A solution of hygromycin A (1 equivalent) and the hydrochloride salt of the appropriate

hydroxylamine (1 - 2.2 equivalents) in methanol (roughly 0.1 M in hygromycin A) was treated
with sodium carbonate (1.1-1.2 equivalents per equivalent of hydroxylamine salt) and heated
to refiux for 15 minutes to 2 hours. The reactions can be followed by thin layer
chromatography, using methanol/chloroform or methanol/chloroform/ammonium hydroxide
eluants. The reaction mixture was then cooled to room temperature, and concentrated in
vacuo. The crude product was purified by one of methods J to N.

Method B

A solution of hygromycin A (1 equivalent) and the hydrochloride salt of the appropriate
hydroxylamine (1 - 2.2 equivalents) in methano! (roughly 0.1 M in hygromycin A) was treated
with sodium carbonate (1.1-1.2 equivalents per equivalent of hydroxylamine sait) and heated
to reflux for 18 hours. The reactions can be followed by thin layer chromatography, using
methanol/chloroform or methanol/chloroform/ammonium hydroxide eluants. The reaction
mixture was then cooled to room temperature, and concentrated in vacuo. The crude product
was purified by one of methods J to N.

Method C

A solution of hygromycin A (1 equivalent) and the free base of the appropriate
hydroxylamine (1 - 2.2 equivalents) in methanol (roughly 0.1 M in hygromycin A) was heated
to reflux for 18 hours. The reactions can be followed by thin layer chromatography, using
methanol/chloroform or methanol/chloroform/ammonium hydroxide eluants. The reaction
mixture was then cooled to room temperature, and concentrated in vacuo. The crude product
was purified by one of methods J to N.

Method D

A solution of hygromycin A (1 equivalent) and the free base of the appropriate
hydroxylamine (1 - 2.2 equivalents) in methanol (roughly 0.1 M in hygromycin A) was heated
to reflux for 5-6 hours. The reactions can be followed by thin layer chromatography, using
methanol/chloroform or methanol/chloroform/ammonium hydroxide eluants. The reaction
mixture was then cooled to room temperature, and concentrated in vacuo. The crude product

was purified by one of methods J to N.
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Method E

A solution of hygromycin A (1 equivalent) and the free base of the appropriate
hydroxylamine (1 - 2.2 equivalents) in methanol (roughly 0.1 M in hygromycin A) was allowed
to stir at room temperature for 18 hours. The reactions can be followed by thin layer
chromatography, using methanol/chloroform or methanol/chloroform/ammonium hydroxide
eluants. The reaction mixture was then concentrated in vacuo. The crude product was
purified by one of methods J to N.

Method F

A solution of hygromycin A (1 equivalent) and the free base of the appropriate
hydroxylamine (1 - 2.2 equivalents) in methanol (roughly 0.1 M in hygromycin A) was allowed
to stir at room temperature for 1-5 hours. The reactions can be followed by thin layer
chromatography, using methanol/chloroform or methanol/chloroform/ammonium hydroxide
eiuants. The reaction mixture was then concentrated in vacuo. The crude product was
purified by one of methods J to N.

Method G

Separate solutions of hygromycin A (1 equivalent) and the free base of the
appropriate hydroxylamine (1 - 2.2 equivalents) in methanol (ﬁ_nal concentration, 0.5-0.1 Min
hygromycin A) were combined at 0°C and allowed to warm to room temperature over 1-2
hours. The reactions can be followed by thin layer chromatography, using
methanol/chioroform or methanol/chloroform/ammonium hydroxide eluants. The reaction
mixture was then concentrated in vacuo. The crude product was purified by one of methods J
toN.

Method H

A solution of hygromycin A (1 equivalent) and the free base of the appropriate
hydroxylamine (1 - 2.2 equivalents) in methano! (final concentration, 0.5 - 0.1 M in hygromycin
A) was stired at 0°C for 2-3 hours. The reactions can be followed by thin layer
chromatography, using methanol/chloroform or methanol/chloroform/ammonium hydroxide
eluants. The reaction mixture was then concentrated in vacuo. The crude product was
purified by one of methods J to N.

Method |

The substrate (see Tables for substrate employed) was dissolved in trifluoroacetic
acid at a concentration of about 0.1 M, and allowed to stir at room temperature for 15 minutes,
at which point the trifiuoroacetic acid was removed in vacuo. Several volumes of a solution of

89:10:1 chloroform:methanot:concentrated ammonium hydroxide were added, and the
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volatiles removed in vacuo. The neutralization was repeated, and concentrated in vacuo to
provide the crude product.

Purification of oxime ethers, Methads (J - N-1)

Method J

Purification was carried out by silica gel chromatography. The crude product was

generally preadsorbed onto silica gel through addition of dry silica gel to a methano! solution
of the product, followed by complete removal of soivent. Column elution was carried out using
a solution of methanol in chioroform, generally 5% to 20%, often run as a step gradient.

Method K

Purification was carried out by silica gel chromatography. The crude product was
generally preadsorbed onto silica gel through addition of dry silica gel to a methanol solution
of the product, foliowed by complete removal of solvent. Column elution was carried out using
a solution of methanol in methylene chloride, generally 5 % to 20%, often run as a step
gradient.

Method L

Purification was carried out by silica gel chromatography. The crude product was
generally preadsorbed onto silica gel through addition of dry silica gel to a methanol solution
of the product, followed by complete removal of solvent. Column elution was carried out using
a ternary solution of chhloroform: methanol: ammonium hydroxide, ranging in composition from
289:10:1 to 39:10:1, depending on the R, of the products and starting materials. Columns
were generally run as a step gradient. In the case of Example 55 the final column eluant was
73:25:2.

Method M

Purification was carried out by silica gel chromatography. The crude product was
generally preadsorbed onto silica gel through addition of dry silica gel to a methanol solution
of the product, followed by complete removal of soivent. Column elution was carried out using
a ternary solution of methylene chloride: methanol: ammonium hydroxide, ranging from
322:10:1 to 56:10:1, often run as a step gradient.

Method N

Purification was carried out by C,, reversed-phase chromatography, eiuting with a
methanol-water solution of 10% to 100%, depending on the R; of the products and starting
materials. Columns were generally run as a step gradient.

Method N-1

Purification was carried out by C,, reversed-phase chromatography, eluting with a
mixture of acetonitrile and 10 mM pH 7 potassium phosphate buffer. The isolated
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components were minor products of the reaction mixture, obtained from epi-hygromycin
(alpha stereochemistry at C-4") present in the hygromycin starting material.
5"-Amine Preparations, Examples 93-101

Methods (O - R) for preparation of amine derivatives
Method O
A solution of hygromycin A in methanol (0.1 M) was treated with the amine (1

equivalent) and allowed to stir at room temperature for 10 minutes. Acetic acid (3
equivalents) was added, followed by sodium triacetoxyborohydride (3 equivalents), and the
reaction mixture was allowed to stir for an additional 24 hours. After treatment with a small
volume of aqueous saturated sodium bicarbonate solution, solvents were removed in vacuo.
The residue was purified by silica gel chromatography, eluting with a mixture of chloroform:
methanol: ammonium hydroxide, ranging in composition from 89:10:1 to 70:28:2, often as a
step gradient.

Method P

A solution of hygromycin A in methanol (0.1 M) was treated with the amine (2 - 4
equivalents) and allowed to stir at room temperature for 1 hour. In cases where imine
formation is sluggish, 3 Angstrom molecular sieves were added, and the mixture stirred
overnight. Sodium borohydride (1-2 equivalents) was then added, and the reaction stirred for
2 - 24 hours. After treatment with a small volume of aqueous saturated sodium bicarbonate
solution (and removal of sieves, if present, by filtration), solvents were removed in vacuo, and
the residue was purified by silica gel chromatography, eluting with a mixture of
chloroform:methanol:ammonium hydroxide, ranging in composition from 89:10:1 to 80:19:1.

Method Q

The amino hygromycin A derivative in water (0.1 M) was treated with formaldehyde (5
equivalents) then formic acid (10 equivalents) and stirred at 90°C for 5 hours, then at room
temperature for 48 hours. After addition of saturated aqueous sodium bicarbonate, the
reaction mixture was stirred and then the clear supernatant was decanted off. The remaining
residue was purified by column chromatography using as eluant chloroform: methanol:
ammonium hydroxide in a ratio of 80:19:1.

Method R

A solution of hygromycin A in methanol (0.1 M) was treated with an aniline (4
equivalents) and crushed 3 Angstrom molecular sieves and stirred at 50°C for 2 hours or 70°C
overnight. After the reaction mixture ha& cooled to room temperature, sodium borohydride (1
- 2 equivalents) was added and stirring was continued for 2 - 48 hours at room temperature.

A small volume of saturated aqueous sodium bicarbonate was added, the sieves were
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removed by filtration, and the filtrate was concentrated in vacuo. The crude residue was
purified by column chromatography on silica gel, using 80:19:1 chloroform: methanol:
ammonium hydroxide as eluant.

5"-Amide Preparations, Examples 102-104

Preparation of amide derivatives, Methods S - T

Synthesis of persilylated 5"-amino hygromycin A

a) A solution of hygromycin A, tert-butyldimethylsilyl chloride (12 equivalents), and
imidazole (12 equivalents) in DMF (hygromycin concentration 0.25 M) were stirred at 80°C for
20 hours. After removal of the DMF under reduced pressure, the resulting residue was
extracted with diethyl ether. The combined ether extracts were washed with water, then
saturated sodium chloride solution, dried over sodium sulfate, filtered, and concentrated. The
crude product was purified by silica gel chromatography, eluting with 10% ethyl acetate/
hexanes.

b) A solution of persilylated hygromycin A in 1:1 methanol: tetrahydrofuran (0.2 M)
was treated with sodium borohydride (0.5 equivalents) and stirred at room temperature for 18
hours. After removal of solvents under reduced pressure, the residue was dissolved in
chloroform, washed with saturated sodium bicarbonate solution, dried over sodium sulfate,
filtered, and concentrated to give crude persilylated 5"-alcohol. Purification was carried out by
column chromatography eluting with 10%-20% ethy! acetate/ hexanes. Subsequent analysis
of Mosher esters showed the stereochemistry at 5” of the major product of this reaction to be
R.

¢) A solution of the 5"-alcohol in methylene chioride (0.2 M) at 0°C was treated with
triethylamine (3 equivalents), followed by methanesulfonyl chioride (2 equivalents) and stirred
at room temperature for 24 hours. The reaction mixture was then poured into water and
extracted with methylene chloride. The combined organic layers were dried over sodium
sulfate, filtered, and concentrated in vacuo to give the 5"-mesylate.

d) The 5"-mesylate in DMF (0.2 M) was treated with sodium azide (10 equivalents)
and stirred at 95°C for 18 hours. The reaction.mixture was poured into water, extracted with
diethyl ether, washed with brine, dried with scdium sulfate, filtered, and concentrated in
vacuo. The crude 5"-azide was purified by silica gel chromatography, eIuﬁng with 10% ethyl
acetate/ hexanes.

e) A solution of the 5"-azide and triphenylphosphine (3 equivalents) in toluene (5"-
azide concentration 0.2 M) was stirred at 105°C 18 hours. The toluene was removed under
reduced pressure and replaced with tetrahydrofuran/ water (10/1) (hygromycin derivative

concentration 0.1 M) and stirred at 75°C 5 hours. The reaction mixture was poured into water
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and extracted with diethyl ether. The combined organic layers were washed with brine, dried
over sodium sulfate, filtered, and concentrated in vacuo. The crude product was purified by
silica gel chromatography, glqting with 20% ethyl acetate/ hexanes, to provide persilylated 5-
amino hygromycin A. .

Method S

a) Persilylated 5™-amino hygromycin A and the appropriate carboxylic acid (2
equivalents) were stired together with EEDQ  (1-ethoxycarbonyl-2-ethoxy-1,2-
dihydroquinoline, 2 equivalents) in THF at 70°C for three hours (persilylated hygromycin
concentration 0.1 M). The reaction mixture was poured into water and extracted with ether.
The combined organic layers were washed with 5% sodium carbonate solution, water, and
saturated sodium chloride solution. After being dried over sodium sulfate, the organic extracts
were filtered and concentrated to provide a residue which was chromatographed on silica gel
using a mixture of ethyl acetate and hexanes, to provide the desired amide as its persilyl
protected derivative.

b) The silyl groups were removed by treatment of a solution of 5"-modified
hexasilylhygromycin A (1 equivalent, 0.1 M) with a 1M solution of tetrabutylamonium fiuoride
(TBAF, 10 equivalents) in THF at room temperature for 14-24 hours. The THF was removed
in vacuo and the crude material was dissolved in a mixture of water and methanol. This
solution/suspension was applied to a column of Dowex (50X4-400) resin (10 -30 g of resin/
mmol of TBAF, which had been converted to the OH form by treatment with 0.1-0.2N sodium
hydroxide and then washed with one column volume (CV) of water). The column was gravity
eluted with 1-3 CV of water until the TBAF was removed and then eluted with 50% aqueous
methanol with the aid of nitrogen pressure to provide the desired amide product. If additional
purification was required, silica gel chromatography was performed (method J-N).

Method T

A solution of the appropriate carboxylic acid (1.2 equivalents) in tetrahydrofuran was
treated with DEPC (diethy! phoSphor_yI cyanide, 1.2 equivalents) and triethylamine (1.2 '
equivalents) and the reaction mixture was stirred for 10 minutes. Persilylated 5"-amino
hygromycin ‘A (1. equivalent) was added (final hygromycin derivative concentration 0.17 M)
and the reaction was allowed to proceed at room temperature for 48 hours. The reaction
mixture was poured into water and extracted with ether. The combined organic layers were
washed with aqueous sodium carbonate, water, and saturated sodium chioride solution, then
dried over sodium sulfate, fitered, and concentrated in vacuo. The crude material was
purified by silica gel chromatography, using a mixture of ethyl acetate and hexanes.

The silylated amide was deprotected with TBAF as in-Method S, step b.
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5"-Ether, Carbamate Preparations, Examples 105 - 131

Methods (U - Z)

Alkylation'br acylation of persilylated 5"-hydroxy hygromycin A (see Examplvés 102-

104 section, procedures a and b) was achieved through procedures U through Y and the silyl
groups were subsequently removed using method S, step b.
Method U for the preparation of 5"-hygromycin A benzyl ethers.

Sodium hydride (60% dispersion in mineral oil, 10 equivalents) was weighed into an
oven-dried round bottomed flask and washed 3 times with hexanes. The residual hexanes
were removed in vacuo and to this was added tetrahydrofuran (THF) (persilylated 5"
hygromycin A concentration 0.1 M), persilylated 5"-hydroxy hygromycin A (1 equivalent), and
a benzyl bromide (10 equivalents) at rt. The resultant slurry was heated at 50°C for 1-4 hours.
The reaction was cooled to rt, quenched with water and then extracted two times with
chloroform (CHCI,). The combined organics were washed with brine, dried over MgSO, and
concentrated to a semisolid which was then chromatographed (SiO,, 5-15 % EtOAc:toluene
or EtOAc:hexanes)(EtOAc refers to ethyl acetate) to provide the desired ether.

Method V

Potassium tert-butoxide (5 equivalent of a 1M solution in THF) was added to a
solution of persilylated 5"-hydroxy hygromycin A (1 equivalent) and a benzyl bromide (10
equivalents) in THF (0.1 M in persilylated 5°-hydroxy hygromycin A) at rt. The reaction was
complete after 15 minutes. The reaction was quenched by the addition of water and the
product was extracted into chloroform. The combined organic extracts were dried over
MgSOQO,, concentrated in vacuo and chromatographed (SiO,, 5-15 % EtOAc:toluene or
EtOAc:hexanes) to provide the desired product.

Method W

- Potassium tert-butoxide (2 equivalents of a 1M solution in THF) was added in a
dropwise fashion over 5 minutes to a solution of persilylated 5™-hydroxy hygromycin-A (1
equivalent) and a benzy! bromide (5 equivalents) in dioxane (0.1 M in-persilylated 5™-hydroxy
hygromycin) at room temperature. The reaction was complete after 15 minutes. The reaction
was quenched by the addition of water and the product was extracted into chioroform. The
combined organic - extracts were dried over MgSO,, concentrated in vacuo - and
chromatographed (SiO,, 5-15 % EtOAC:toluene or EtOAc:hexanes) to provide the desired
product .. ' -

-Method X

Pheny! isocyanate (7 equivalents) was added to a solution of persilylated 5-hydroxy
hygromycin ‘A (1 equivalent) in "toluene (0.05 M in persilylated 5”-hydroxy hygromycin) and
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chromatographed (SiO,, 5-15 % EtOAc:toluene or EtOAc:hexanes) to provide the silylated
product.

Method Y

"Benzyl isocyanate (7 equivalents) was prepared by the method of Sigurdsson, S. Th.;
Seeger, B.; Kutzke; U.; and Eckstein, F., J. Org. Chem. (1996) 61, 3883. This was added to a
solution of persilylated 5™-hydroxy hygromycin A (1 equivalent), dimethylaminopyridine (0.2
equivalents) and triethylamine (4 equivalents) in toluene (0.05 M in persilylated 5"-hydroxy
hygromycin) and heated to 70°C for 12-24 hours. The crude reaction mixture was
concentrated and chromatographed (SiO,, 5-7% EtOAc:hexanes) to provide the silylated
material.

Method Z

Persilylated 5°-hydroxy hygromycin A was treated with K,CO, (1.3 equivaients) in
methanol (0.1 M) and stirred 14-20 hours. The methanol was removed in vacuo and the
residue taken up in 1:1 EtOAc:hexanes and water. The organics were washed with NaHCO,
and brine, dried over MgSO, and concentrated. Without further purification this material was
then treated with allyl bromide (1-3 equivalents) and K,CO, (1.4 equivalents) in DMF (0.1 M)
for 14-24 hours. The reaction mixture was poured into hexane and washed with water. The
organics were dried over MgSQ,, filtered and concentrated to a white foam consisting of the
allyl-protected phenolic hydroxy! group, which was used without further purification. The 5"-
alcohol was alkylated with benzyloxychloromethy! ether under the conditions of method X.
The ailyl group was removed using the method of Jaynes, B. H., Elliot, N. C. and Schicho, D.
L. J. Antibiot. (1992) 45, 1705. The silyi groups were then removed using Method S, step b.

5"-Olefin Preparations, Examples 132 - 140 :

Preparation of olefin derivatives, Methods AA-EE
" Method AA -
A ‘solution of hygromycin A and (carboethoxymethylene)triphenyiphosphorane (2

equivalents) in DMF (0.1 M in hygromycin A) was stirred at 70°C for 15 hours. The DMF was
removed under reduced pressure and the resulting residue was chromatographed on silica
gel with a mixture of chloroform, methanol and ammonium hydroxide (80:19:1) to give the
unsaturated ester of Example 132.
-"Method BB " *
The ethyl ester from Example 132 was dissolved in water and tetrahydrofuran (1:1)
(0.25 M), treated with sodium hydroxide (3 equivalents) and stirred at room temperature for 6

hours. After removal of the tetrahydrofuran under reduced pressure, the pH was adjusted to 4
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by the addition of 1IN HCI. The aqueous solution was concentrated to dryness under reduced
pressure and the resulting residue was siurried with MeOH and filtered. The filtrate was
concentrated to give the carboxylic acid of Example 133.

Method CC

A solution of the carboxylic acid of Example 133, DCC (dicyclohexylcarbodiimide, 1
equivalent), and HOBT (hydroxybenzotriazole, 1 equivalent) in DMF (0.25 M) was treated with
the appropriate amine (1 equivalent) and the reaction mixture was stirred at room temperature
for 18 hours. After removal of the DMF under reduced pressure, the resulting oil was
chromatographed on silica gel using a mixture of chloroform, methanol and ammonium
hydroxide (89:10:1) to provide the desired amide.

Method DD

A mixture of the carboxylic acid of Example 133 and 1-(3-dimethylaminopropyl)-3-
ethyl-carbodiimide hydrochloride (1 equivalent) in DMF (0.25 M) was treated with the
appropriate amine (1 equivalent) and the reaction mixture was stirred at room temperature for
18 hours. After removal of the DMF under reduced pressure, the residue was purified by
silica gel chromatography using chloroform, methanol and ammonium hydroxide, in
concentrations ranging from 89:10:1 to 80:19:1.

Method EE

The product of Example 133 in dimethylformamide (0.25 M) was treated with EEDQ
(1-ethoxycarbonyl-2-ethoxy-1,2-dihydroguinoline, 1.2 - 2 equivalents) and the appropriate
amine (1 equivalent) and stirred at 70°C overnight. After cooling, the reaction mixture was
either concentrated in vacuo to provide a crude product for purification, or the reaction mixture
was poured into chloroform, and the resulting solid filtered to provide the crude product.

Specific compounds prepared according to the above processes are illustrated in the
tables below. In the tables, “Ex” means example, “Mol Wt" means molecular weight, “Stereo”
means stereochemistry of the oxime moiety (E or Z), “Pro” means procedure used to prepare
the compounds, and “Mass Spec” means mass spectrometry. '

Using the specific and general chemistry described above, the compounds listed
below may be prepared in analogous fashion. Each of the compounds listed below is part of
the present invention and possesses activity against bacterial infections. Literature
references ‘or preparative information are provided for the requisite alcohol or halide when
those starting materials are not commercially available.

5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylyoxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-dihydrobenzofuran-6-yl)methyljoxime. 6-Benzofurancarboxaldehyde can be prepared by
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the method of A.S. Tasker et al. J. Med. Chem. (1997) 40, 322. Reduction of the aldehyde
with sodium borohydride and hydrogenation of the double bond over paliadium on carbon
provides 2,3-dihydro-6-benzofuranmethanol.

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyilamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,3-dihydrobenzofuran-6-yl)methyljoxime. 6-Benzofurancarboxaldehyde can be prepared by
the method of A.S. Tasker et al. J. Med. Chem. (1997) 40, 322. Reduction of the aldehyde
with sodium borohydride and hydrogenation of the double bond over palladium on carbon
provides 2,3-dihydro-6-benzofuranmethanol.

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inosital, (E)-O-
[(2.3-dihydrobenzofuran-5-yl)methyljoxime. Reduction of 2,3-dihydro-5-
benzofurancarboxaldehyde  with  sodium  borohydride provides  2,3-dihydro-5-
benzofuranmethanol.

5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(2.3-dihydrobenzofuran-5-yl)methyljoxime. Reduction of 2,3-dihydro-5-
benzofurancarboxaldehyde  with  sodium  borohydride provides  2,3-dihydro-5-
benzofuranmethanol.

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljaminol-1,2-O-methylene-D-neo-inositol, (E)-O-
{1.2,3,4-tetrahydronaphthalen-1-yl)oxime.

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyilamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
(1,2,3,4-tetrahydronaphthalen-1-yljoxime.

5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neoc-inositol, (E)-O-
(7-chioro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime. 7-Chloro-3,4-dihydro-1(2H)-
naphthalenone can be prepared by the method of W.M. Owton and M. Brunavs, Syn. Comm.
(1891) 21, 981. Reduction with sodium borohydride provid‘es 7-chloro-1,2,3,4-tetrahydro-1-
naphthalenol.

5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(7-chloro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime. 7-Chloro-3,4-dihydro-1(2H)-
naphthaienone can be prepared by the method of W.M. Owton and M. Brunavs, Syn. Comm.
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(1991) 21, 981. Reduction with sodium borohydride provides 7-chioro-1,2,3,4-tetrahydro—1-
naphthalenol.
5-Deoxy-5-[{3-[4-((6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
(7-fluoro-1,2,3,4-tetrahydronaphthalen-1-yhoxime. 7-Fluoro-3,4-dihydro-1(2H)-naphthalenone
can be prepared by the method of W.M. Owton and M. Brunavs, Syn. Comm. (1991) 21,981,
Reduction with sodium borohydride provides 7-fluoro-1,2,3,4-tetrahydro-1-naphthaleno!.
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3--
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (2)-O-
(7-fluoro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime. 7-Fluoro-3,4-dihydro-1(2H)-naphthalenone
can be prepared by the method of W.M. Owton and M. Brunavs, Syn. Comm. (1991) 21, 981.
Reduction with sodium borohydride provides 7-fluoro-1,2,3,4-tetrahydro-1-naphthalenol.
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yt)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyfjamino)-1,2-O-methylene-D-nec-inositol, (£)-O-
(8-chloro-3,4-dihydro-2H-1-benzopyran-4-ylJoxime. The procedure of G. Ariamala and K.K.
Balasubramanian, Tet. Lett. (1988) 29, 3487 can be used to prepare 8-chloro-2,3-dihydro-4H-
1-benzopyran-4-one; reduction with sodium borohydride then provides 8-chloro-3,4-dihydro-
2H-1-benzopyran-4-ol.
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
(8-chloro-3,4-dihydro-2H-1-benzopyran-4-ylJoxime. The procedure of G. Ariamala and K.K.
Balasubramanian, Tet. Lett. (1988) 29, 3487 can be used to prepare 8-chloro-2,3-dihydro-4H-
1-benzopyran-4-one; reduction with sodium borohydride then provides 8-chioro-3,4-dihydro-
2H-1-benzopyran-4-ol.
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-nec-inositol, (E)-O-
(8-fluoro-3 4-dihydro-2H-1-benzopyran-4-yl)oxime. The procedure of R. Sarges et al., J. Med.
Chem. (1988) 31, 230 can be used to prepare 8-fluoro-2,3-dihydro-4H-1-benzopyran-4-one;
reduction with sodium borohydride then provides 8-fluoro-3,4-dihydro-2H-1-benzopyran-4-ol.
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
(8-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime. The procedure of R. Sarges ef al., J. Med.
Chem. (1988) 31, 230 can be used to prepare 8-fluoro-2,3-dihydro-4H-1-benzopyran-4-one;
reduction with sodium borchydride then provides 8-fluoro-3,4-dihydro-2H-1-benzopyran-4-ol.
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-ingsitol, (E)-O-
[4-(phenyimethyl)phenylmethyiloxime.  Reduction of 4-(phenylmethyl)benzoic acid with
diborane provides 4-(phenyimethyl)benzenemethanol.
5-Deoxy-5-[{3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[4-(phenylmethyl)phenylmethyljoxime.  Reduction of 4-(phenylmethyl)benzoic acid with
diborane provides 4-(phenylmethyl)benzenemethanol.
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}- 1,2-O-methylene-D-neo-inosito!, (E)-O-
[4-(phenoxy)phenylmethyl]oxime. Reduction of 4-phenoxybenzaldehyde with sodium
borohydride provides 4-phenoxybenzenemethanol.
5-Deoxy-5-[[3-[4-((6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methy!-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[4-(phenoxy)phenylmethyl]oxime.  Reduction of 4-phenoxybenzaldehyde with sodium

borohydride provides 4-phenoxybenzenemethanol.

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(3-difluoromethoxy-phenyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(3-difluoromethoxy-phenyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyl]amino)-1,2-O-methylene-D-neo-inositol, (2)-O-
(4-difluoromethoxy-phenyl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyi-1-oxo0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-

{(4-difluoromethoxy-phenyl)oxime;
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OH

Most of the examples in Table 1 bear the C-4” stereochemistry shown, with the oxime

moiety in the beta orientation. Some examples have the oxime in the alpha orientation:; this is

S indicated in the Stereo column.

Ex. Y

Mol Wt

Stereo

Pro.

Mass
spec

TH NMR peaks (CD,0D)

1 tert-butyl

582.61

AorB,

583.1

5.69 (d, J =4.2 Hz, 1H),
4.28 (d, J =8.1 Hz, 1H),
1.22 (s, 9H)

2 2-propen-1-yl

566.57

B, L

567.1

5.93 (m, 1H), 5.55 (d, J =
4.4 Hz, 1H), 5.20 (dd, J =
17.2, 1.7 Hz, 1H), 5.11
(dd, J = 10.4, 1.7 Hz, 1H),
4.50 (d, J = 5.6 Hz, 2H),
4.23(d, J = 7.9 Hz, 1H)

3 ethyl

554.46

B, L

555.1

569 (d, J = 4.2 Hz, 1H),
4.23(d, J =7.9 Hz, 1H),
4.04 (q, J = 7.1 Hz, 2H),
1.18 (t, J = 7.1 Hz, 3H)

4 ethyl

554.46

B.L

555.1

5.64 (d, J = 4.2 Hz, 1H),
5.14 (d, J = 6.2 Hz, 1H),
4.03(q, J = 7.1 Hz, 2H),
1.20 (t, J = 7.1 Hz, 3H)

5 isobutyl

582.61

B,L

583.2

5.66 (d, J = 4.2 Hz, 1H),

5.18 (d, J = 6.2 Hz, 1H),

3.77 (d, J = 6.6 Hz, 2H),

1.95 (m, 1H), 0.92 (d, J =
6.8 Hz, 3H)

6 (4-nitrophenyl)methyl

661.63

B, L

662.1

8.14 (d, J = 8.9 Hz, 2H),
7.49 (d, J = 8.9 Hz, 2H),
5.54 (d, J = 4.6 Hz, 1H),
5.17 (s, 2H), 4.25(d, J =
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Ex.

Mol Wt

Stereo

Pro.

Mass
spec

TH NMR peaks (CD,0D)

7.9 Hz, 1H)

(4-chlorophenyi)methyl

651.07

B, L

651.1

7.32(m, 4H),5.65(d, J =

42Hz,1H),520(d, J=6

Hz, 1H), 5.02 (AB quartet,

Av=10.8 Hz, J = 12.8 Hz,
2H)

(4-chiorophenyl)methy!

651.07

B,L

651.1

7.28 (s, 4H), 5.55 (d, J =
4.6 Hz, 1H), 5.03 (s, 2H),
4.26 (d, J = 7.7 Hz, 1H)

(4-methylphenyl)methyl

630.66

B,L

631.2

7.2(d, J =8 Hz 2H), 7.1
(d, J =8 Hz, 2H), 5.64 (d,
J=4.4Hz tH), 5.18 (d, J
= 6.4 Hz, 1H), 4.98 (AB
quartet, Av=157Hz, J =
12.1 Hz, 2H)

10

(4-methyiphenyl)methyl

630.66

631.2

7.17 (d, J = 8 Hz, 2H),
7.10 (d, J = 8 Hz, 2H),
5.55 (d, J = 4.4 Hz, 1H),
4.99 (s, 2H), 4.25(d. J =
7.9 Hz, 1H), 2.28 (s, 3H)

11

(@-
methoxyphenyl)methyi

646.65

B, L

647.2

7.27 (d, J = 8.7 Hz, 2H),
6.87 (d, J = 8.7 Hz, 2H),
5.64 (d, J =4.4 Hz, 1H),
5.16 (d, J =6.2 Hz, 1H),
4.95 (AB quartet, Av =
16.0 Hz, J = 11.7 Hz, 2H)

12

(@
methoxyphenyl)methyl

646.65

B, L

647.2

7.22(d, J = 8.3 Hz, 2H),
6.83 (d, J = 8.5 Hz, 2H),
5.55 (d, J = 4.6 Hz, 1H),
4.97 (s, 2H), 4.26 (d, J =
7.9 Hz, 1H), 3.75 (s, 3H)

13

(3.4-
dichiorophenyl)methyl

685.52

B, L

685.1,
687.1

7.51(d, J=19Hz 1H), |
745 (d, J =8.3 Hz, 1H),
7.26 (dd, J = 8.3, 2.1 Hz,
1H), 5.65 (d, J = 4.4 Hz,
1H), 5.22 (d,  =6.2 Hz,
1H), 5.00 (AB quartet, Av
= 7.3 Hz, J = 13.3 Hz, 2H)

14

(3,4-
dichlorophenyl)methyl

685.52

B, L

685.1,

687.1

7.44 (m, 2H), 7.23 (m, 1H),
5.55 (d, J =4.4 Hz, 1H),
5.02 (s, 2H), 4.25 (d, J =

7.7 Hz, 1H)

15

4-pyridylmethyl

617.62

B, L

618.1

8.43 (d, J = 5.8 Hz, 2H),

7.32(d, J = 5.8 Hz, 2H),

5.56 (d, J = 4.6 Hz, 1H),

513 (s, 2H), 4.25 (d, J =
7.7 Hz, 1H)

16

phenylmethyi

616.63

B, L

617.2

7.34 (m, 5H), 5.65(d, J =
44 Hz, 1H),521(d, J =
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Ex.

Mol Wt

Stereo

Pro.

Mass
spec

1H NMR peaks (CD,OD)

6.2 Hz, 1H), 5.04 (AB
quartet, Av=144Hz, J=
12.3 Hz, 2H)

17

phenylmethyl

616.63

B.L

617.2

7.32 (m, 5H), 5.55 (0, J =
4.6 Hz, 1H), 5.05 (s, 2H),
4.26 (d, J = 7.7 Hz)

18

cyclohexylmethyl

622.68

C.L

623.2

565 (d, J = 4.2 Hz, 1H),
5.16 (d. J = 6.2 Hz, 1H),
3.78 (m, 2H), 1.72 (m, 6H),
1.22 (m, 3H), 0.96 (m, 2H)

19

cyclohexylmethyl

622.68

CL

623.2

5.55 (d, J = 4.6 Hz, 1H),
4.24 (d, J =7.9 Hz, 1H),
3.82 (m, 2H), 1.68 (m, 6H),
1.21 (m, 3H), 0.94 (m, 2H)

20

2-pyridylmethyl

617.62

CL

618.1

8.49 (bd, J =4.8 Hz, 1H),

7.82 (ddd, apparent td, J =

7.7,1.7 Hz, 1H), 7.45 (d, J
=79 Hz, 1H), 7.32 (m,
1H), 5.66 (d, J = 4.2 Hz,
1H), 5.24 (d, J = 6.2 Hz,
1H), 5.15 (AB quartet, Av
=109 Hz, J=14.1 Hz,

2H)

21

2-pyridylmethyl

617.62

C.L

618.1

8.45 (bd, J =5.0 Hz, 1H),
7.79 (ddd, apparent td, J =
7.8,1.7Hz, 1H), 740 (d, J

=7.9Hz, 1H), 7.31 (dd, J
=7.6 Hz, 4.9 Hz, 1H), 5.56

(d,J=4.6 Hz, 1H), 5.15

(s,2H),4.25(d, J=7.7
Hz, 1H)

22

(4-fluorophenyl)methy!

63462 |

CL

6351

7.36 (dd, J = 8,5 Hz, 2H),
7.04 (dd, apparent triplet, J
=8.8 Hz, 2H), 565 (d,J =
42 Hz,1H),520(d, J =
6.4 Hz, 1H), 5.01 (AB
quartet, Av=120Hz, J =
12.6 Mz, 2H)

23

{(4-fluorophenyl)methyl

634.62

C L

635.1

7.32 (dd, J = 8.5, 5.4 Hz,
2H), 7.01 (dd, apparent t, J
=8.9 Hz, 2H), 5.55(d, J =
4.36 Hz, 1H), 5.02 (s, 2H),
4.25(d, J=7.9 Hz, 1H)

24

(2,4-
dichlorophenyl)methyl

685.52

C.L

685.1,
687.0

7.42(d,J =21 Hz, 1H),
7.34(d, J = 8.3 Hz, 1H),
7.26 (dd, J = 8.3, 2.1 Hz,
1H), 5.56 (d, J = 4.6 Hz,
1H), 5.13 (s, 2H), 4.26 (d,

J=77Hz 1H)
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Ex.

Y

Mol wit

Stereo

Pro.

Mass
spec

1H NMR peaks (CD,0OD)

25

(2’4'
dichlorophenyl)methyl

685.52

Z

C.L

685.1;
687.0

7.46 (d, J = 8.3 Hz, 1H),
7.43(d, J=19Hz, 1H),
7.30(dd, J =8.3, 2.1 Hz,
1H), 5.66 (d, J = 4.2 Hz,
1H), 5.25(d, J = 6.4 Hz,
1H), 5.11 (AB quartet, Av
=9.1 Hz, J =14.0 Hz, 2H)

26

(2,3.4,5,6-
pentafluorophenyl)-
methyl

706.58

707.2

5.54 (d, J = 4.6 Hz, 1H),
5.16 (s, 2H), 4.21 (d, J =
7.9 Hz, 1H)

27

(3.4-
difluorophenyl)methyl

652.61

C.L

653.2

7.17 (m, 3H), 5.56 (d, J =
4.4 Hz, 1H), 5.02 (s, 2H),
4.25(d, J = 7.9 Hz, 1H)

28

(@
trifluoromethylphenyl)-
methy!

684.63

CL

| 685.2

7.58 (d, J = 8.1 Hz, 2H),

7.46 (d, J = 7.9 Hz, 2H),

5.54 (d, J = 4.4 Hz, 1H),

5.13 (s, 2H), 4.24 (d, J =
7.9 Hz, 1H)

28

(3-
trifluoromethylphenyl)-
methy!

684.63

685.2

7.57 (m, 3H), 7.49 (m, 1H),
5.55(d, J = 4.4 Hz, 1H),
5.12 (s, 2H), 4.25(d, J =

7.7 Hz, 1H)

30

(2-chlorophenyl)methyl

651.07

CL

651.2;
653.1

7.35 (m, 2H), 7.24 (m, 2H),
5.56 (d, J = 4.6 Hz, 1H),
5.17 (s, 2H), 4.26 (d, J =

7.9 Hz, 1H)

31

(2,3-dichiorophenyl)-
methyl

685.52

685.1;
687.1

7.42(d, J =7.7 Hz, 1H),
7.27 (m, 2H),5.55(d, J =
4.6 Hz, 1H), 5.17 (s, 2H),
4.25(d, J =7.7 Hz, 1H)

32

{4-acetamido
phenyl)methy}

673.68

C.L

674.2

7.47 (d, J = 8.3 Hz, 2H),

7.24(d, J = 8.3 Hz, 2H),

5.55(d, J = 4.6 Hz, 1H),

5.00 (s, 2H), 4.25 (d, J =
7.9 Hz, 1H)

33

2-pyrazinylmethyi

618.6

619.2

8.59 (s, 1H), 8.54 (bs, 1H),

8.50 (bs, 1H), 5.55 (d, J =
4.4 Hz, 1H), 5.21 (s, 2H),
4.24(d, J = 7.7 Hz, 1H)

34

4-pyrimidinylmethy!

618.6

619.2

9.03 (s, 1H), 8.67 (bd, J =
5.2 Hz, 1H), 7.40 (d, J =
52 Hz, 1H), 5.56 (d, J =
4.4 Hz, 1H), 5.15 (s, 2H),
4.25(d, J = 7.5 Hz, 1H)

35

4-pyrimidinylmethyl

618.6

C.L

619.2

9.07 (s, 1H), 8.73 (m, 1H),
7.57 (d, J = 5.2 Hz, 1H),
5.68 (d, J = 4.2 Hz, 1H),
529 (d, J = 6.4 Hz, 1H),

5.16 (bs, 2H)
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Ex.

Y

Mol Wt

Stereo

Pro.

Mass
spec

TH NMR peaks (CD,0D)

36

[4-(tert-butoxycarbonyl)
phenyllmethy!

716.75

E

C.L

7173

7.88 (d, J = 8 Hz, 2H),
7.36 (d, J = 8 Hz, 2H),
5.55 (d, J = 4.6 Hz, 1H),
5.12 (s, 2H), 4.25(d, J =
7.7 Hz, 1H), 1.57 (s, 9H)

37

2-amino-5-
thiazolylmethyl

638.66

C.L

639.1

6.44 (s, 1H),5.55(d,J =
4.4 Hz, 1H),4.26 (d,J =
7.8 Hz, 1H)

38

(3-(tert-
butoxycarbonylamino)-
phenyljmethyt

731.76

E.L

7323

7.36 (bs, 1H), 7.29 (bd, J =
8.5 Hz, 1H), 7.18 (dd,
apparentt, J =7.9 Hz,

1H), 6.94 (d, J = 7.7 Hz,
1H), 5.56 (d, J = 4.6 Hz,
1H), 5.01 (s, 2H), 4.26 (d,
J =79 Hz, 1H), 1.49 (s,
9H)

39

3-furanylmethyl

606.59

E.L

607.2

7.46 (s, 1H), 7.40 (s, 1H),
6.41 (s, 1H),5.56 (d, J =
4.6 Hz, 1H), 4.92 (s, 2H),
4.26 (d, J=7.9 Hz, 1H)

40

phenylmethyl

616.63

F.L

617.3

7.28 (m, 5H),5.55(d, J =
4.6 Hz, 1H), 5.05 (s, 2H),
4.26 (d, J = 7.9 Hz, 1H)

41

P\

o)

660.64

F,L

661.3

6.76 (m, 2H), 6.70 (d, J =

7.7 Hz, 1H), 5.88 (s, 2H),

5.53 (d, J = 4.6 Hz, 1H),

4.92 (s, 2H), 4.24 (d, J =
7.7 Hz, 1H)

42

O"’\O

660.64

F.L

661.2

6.83 (d, J =0.4 Hz, 1H),
6.79 (d, J = 7.9 Hz, 1H),
6.73 (dd, J = 7.9, 0.4 Hz,
1H), 5.88 (s, 2H), 5.62 (d,
J=44Hz 1H),5.15(d, J
=6.2 Hz, 1H), 4.90 (AB
quartet, Av=14.0Hz,J=
12.0 Hz, 2H)

43

4-biphenylylmethyl

692.73

E.L

693.1

7.57 (m, 4H), 7.39 (m, 4H),
7.31 (m, 1H), 5.56 (d, J =
4.6 Hz, 1H), 5.10 (s, 2H),

4.28 (d, J = 7.9 Hz, 1H)

diphenylmethyl

692.73

E L

693.1

7.24 (m, 10H), 6.14 (s,
1H), 5.52 (d, J = 4.4 Hz,
1H), 4.21 (d, J = 7.9 Hz,
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Ex.

Mol Wt

Stereo

Pro.

Mass
spec

1H NMR peaks (CD,0D)

1H)

45

(4-carboxy
phenyl)methyi

660.64

| (using

produc
t of

Example

36), N

661.2

7.94 (d, J = 8.1 Hz, 2H),

7.38 (d, J = 8.1 Hz, 2H),

5.55 (d, J = 4.4 Hz, 1H),

5.13 (s, 2H), 4.26 (d, J =
7.7 Hz, 1H)

46

{4-cyclohexyl
phenyl)methyl

698.8

F.J

699.1

7.20 (d, J = 8.3 Hz, 2H),
7.13(d, J = 8.1 Hz, 2H),
5.55 (d, J = 4.6 Hz, 1H),
5.01 (s, 2H), 4.26 (d, J =
7.9 Hz, 1H), 2.46 (m, 1H),
1.81 (m, 4H), 1.75 (m,
1H),1.41 (m, 4H), 1.28 (m,
1H)

47

{4-cyclohexy!
phenyl)methy!

698.8

F.J

699.3

7.16 (m, 4H), 5.65(d, J =
42Hz 1H),5.19(d,J =
6.2 Hz, 1H), 4.99 (AB
quartet, Av=15.6 Hz, J=
12.0 Hz, 2H), 2.46 (m, 1H),
1.82 (m, 4H), 1.74 (m, 1H),
1.42 (m, 4H), 1.27 (m, 1H)

48

2-furanylmethyl

606.59

E. L

607.2

7.46 (s, 1H), 6.37 (m, 2H),
5.64 (d, J =4.4 Hz, 1H),
5.12 (d, d = 6.2 Hz, 1H),

4.95 (AB quartet, Av=9.5

Hz, J = 13.1 Hz, 2H)

a8

2-furanylmethyl

606.59

E.L

607.2

7.43 (s, 1H), 6.35 (m, 2H),
5.55 (d, J = 4.4 Hz, 1H),
4.96 (s, 2H), 4.26 (d, J =

7.9 Hz, 1H)

50

(3-fluoro phenyl)methyt

634.62

635.2

7.32 (m, 1H), 7.15 (m, 1H),
7.11 (bd, J = 8 Hz, 1H),
6.99 (bdd, apparent bt, J =
8.3 Hz, 1H),5.66(d,J =
42 Hz, 1H),5.24(d, J=
6.4 Hz, 1H), 5.04 (AB
quartet, Av=99 Hz, J=
13.2 Hz, 2H)

51

(4-acetamido-3,5-
dichlorophenyl)methyl

742.57

F.L

742.0;
743.9

7.37 (s, 2H), 554 (d, J =

4.6 Hz, 1H), 5.00 (s, 2H),

4.23(d, J = 7.9 Hz, 1H),
2.13 (s, 3H)

52

[4-[(tert-
butoxycarbonylamino)-
methyl]phenyijmethyl

745.79

E.L

746.1

7.24 (AB quartet, Av =
18.4 Hz, J = 8.1 Hz, 4H),
5.55(d, J = 4.6 Hz, 1H),
5.03(s,2H),425(d, J=
7.7 Hz, 1H) 4.19 (s, 2H),

1.43 (s, 9H)

53

[a-(tert-

745.79

E, L

746.1

7.27 (AB quartet, Av =
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Ex.

Y

Mol Wt

Stereo

Pro.

Mass
spec

1H NMR peaks (CD,0D)

butoxycarbonylamino)-
methyljphenyllmethyl

13.8 Hz, J = 12.3 Hz, 2H),

28.3 Hz, J = 8.1 Hz, 4H),
5.64 (d, J = 4.4 Hz, 1H),
5.20 (d, J = 6.4 Hz, 1H),
5.01 (AB quartet, Av =

4.20 (s, 2H), 1.44 (s, 9H)

(3-aminopheny!)methyl

631.64

I {using
produc
t of
Examp
le 38),
L

632.1

7.07 (t, J = 7.7 Hz, 1H),
6.76 (bs, 1H), 6.70 (m,
2H), 5.54 (d, J = 4.6 Hz,
1H), 4.95 (s, 2H), 4.24 (d,
J =7.9 Hz, 1H)

55

(4-aminomethylphenyl)-
methyl

645.67

I (using
produc
t of
Examp
le 52),
L

645.9

7.26 (s,4H),5.52(d, J =

4.6 Hz, 1H), 5.02 (s, 2H),

4.22 (d, J = 7.9 Hz, 1H),
3.75 (s, 2H)

56

3-(4-chlorophenyl)prop-
1yl

679.13

EJ

679.2;
681.2

7.24 (d, J = 8.3 Hz, 2H),
7.16 (d, J = 8.3 Hz, 2H),
5.67 (d, J = 4.2 Hz, 1H),
517 (d, J = 6.4 Hz, 1H),
4.00 (m, 2H), 2.68 {t, J =
7.6 Hz, 2H), 1.91 (m, 2H)

57

3-(4-chlorophenyl)prop-
1-yl

679.13

E.J

679.2;
681.2

7.21 (d, J = 8.3 Hz, 2H),

7.12(d, J = 8.5 Hz, 2H),

5.56 (d, J = 4.6 Hz, 1H),

4.26(d, J = 7.7 Hz, 1H),

4.02 (t, J = 6.3 Hz, 2H),

2.62 (t, J = 7.6 Hz, 2H),
1.90 (m, 2H)

58

2-benzimidazolylmethyl

656.65

E. L

657.2

7.52 (m, 2H), 7.21 (m, 2H),

5.57 (d, J = 4.6 Hz, 1H),
5.27 (s, 2H), 4.28 (d, J =
7.9 Hz, 1H)

59

2-benzimidazolylmethyl

656.65

E.L

657.1

7.54 (m, 2H), 7.22 (m, 2H),

5.67 (d, J = 4.4 Hz, 1H),
5.33(d, J = 6.8 Hz, 1H),
5.27 (s, 2H)

60

2-phenylethyi

630.66

E,J

631.1

6.2 Hz, 1H), 4.15 (m, 2H),

7.22 (m, 5H), 5.63 (d, J =
42 Hz, 1H),5.09(d, J =

2.80 (t, J =7.0 Hz, 2H)

61

2-phenylethyl

630.66

E.J

631.1

7.12 (m, 5H), 5.53 (d, J

4.6 Hz, 1H), 4.27 (d, J

7.7 Hz, 1H), 4.17 (¢, J

6.7 Hz, 2H), 2.85 (t, J
6.8 Hz, 2H)

62

[3-(trifluoromethoxy)

700.62

E, L

701

7.39 (t, J = 7.9 Hz, 1H),
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Pro.
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1H NMR peaks (CD,0D)

phenyllmethyl

7.30 (d, J = 7.9 Hz, 1H),
7.20 (bs, 1H), 7.16 (bd, J =
8.1 Hz, 1H), 5.55 (d, J =
4.6 Hz, 1H), 5.09 (s, 2H),
4.25(d, J = 7.9 Hz, 1H)

63

(3-cyanophenyl)methyi

641.64

E.L

642.1

7.61 (m, 3H), 7.46 (dd,
apparentt, J = 7.7 Hz,
1H), 5.53 (d, J = 4.6 Hz,
1H), 5.08 (s, 2H), 4.23 (d,
J =7.9Hz, 1H)

64

(3,4-dimethoxyphenyi)-
methyl

676.68

E.L

677.1

6.90 (m, 2H), 6.84 (s, 1H),
5.53 (d, J = 4.6 Hz, 1H),
4.96 (s, 2H), 4.25 (d, J =
7.9 Hz, 1H), 3.77 (s, 3H),

3.76 (s, 3H)

65

2-benzofuranylmethyl

656.65

E.L

657.1

7.51(d,J=7.7 Az, 1H), |
7.39(d, J = 8.1 Hz, 1H),
7.22 (m, 1H), 7.15 (m, 1H),
6.71 (s, 1H), 5.53 (d, J =
4.6 Hz, 1H), 5.11 (s, 2H),
4.26 (d, J = 7.9 Hz, 1H)

66

2-benzofuranyimethyl

656.65

E.L

657.1

7.53(d,J=7.1 Hz, 1H),
7.42(d, J =8.3 Hz, 1H),
7.24 {m, 1H), 7.17 (m, 1H),
6.75(s, 1H),5.62(d, J =
42 Hz, 1H),5.17(d,J =
6.2 Hz, 1H), 5.10 (AB
quartet, Av=6.9Hz, J =
13.7 Hz, 2H)

67

(3,4-dimethoxyphenyl)-
methy!

676.68

E.L

677.1

6.88 (m, 3H), 5.62(d, J =
4.2 Hz, 1H), 5.17 (d, J =
6.4 Hz, 1H), 4.94 (AB
quartet, Av=17.2Hz, J =
12.0 Hz, 2H), 3.80 (s, 3H),
3.79 (s, 3H)

68

[3-(trifluoromethoxy)-
phenyljmethyl

700.63

EL

701.0

7.40 (m, 1H), 7.34 (bd, J =
6.4 Hz, 1H), 7.27 (bs, 1H),
7.16 (m, 1H), 5.66 (d, J =
3.9 Hz, 1H),5.23(d,J =
6.2 Hz, 1H), 5.07 (AB
quartet, Av=9.2Hz, J=
13.1 Hz, 2H)

69

2-anilinoethyl

645.67

E,L

646.2

7.08 (dd, J = 8.5, 7.5 Hz,
2H), 6.66 (dd, J = 8.6, 0.9
Hz, 2H),6.62(t,J=7.3
Hz, 1H),5.62(d, J=4.2
Hz, 1H),5.18 (d, J=6.4
Hz, 1H), 4.15 (m, 2H), 3.27
(m, 2H)
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70

2-anilinoethy!

645.67

E

E, L

646.1

7.04 (dd, J =8.6,7.4 Hz,
2H), 6.60 (dd, J=8.6,0.9
Hz, 2H),6.56 (t, J=7.4
Hz, 1H), 5.55(d, J=4.6
Hz, 1H),4.25(d,J=7.7
Hz, 1H), 4.16 (m, 2H), 3.31
(m, 2H)

71

(-
piperidino)phenyl}-
methyl

699.76

H,J

700.1

7.15(d, J = 8.5 Hz, 2H),
6.87 (d, J = 8.7 Hz, 2H),
5.52 (d, J =4.6 Hz, 1H),
4.92(s,2H),4.24(d,J =
7.7 Hz, 1H), 3.06 (dd, J =
5.4, 5.4 Hz, 4H), 1.65 (m,
4H), 1.54 (m, 2H)

72

[4-(1-
piperidino)phenyi)-
methyl

699.76

H,J

700.1

7.23 (d, J = 8.8 Hz, 2H),
6.93 (d, J = 8.8 Hz, 2H),
5.63 (d, J = 4.3 Hz, 1H),
5.15 (d, J =6.4 Hz, 1H),

4.93 (AB quartet, Av =
17.3 Hz, J = 11.8 Hz, 2H),
3.11(dd, J=5.4,54 Hz,
4H), 1.69 (m, 4H), 1.58 (m,
2H)

73

3-phenylprop-1-yl

644.68

E,J

645.1

7.20 (d, J = 7.3 Hz, 2H),
7.13 (m, 3H), 5.64 (d, J =
4.2 Hz, 1H), 5.18 (d, J =
6.4 Hz, 1H), 3.97 (m, 2H),
2.65 (t, J = 7.7 Hz, 2H),
1.90 (m, 2H)

74

- 3-phenyliprop-1-yi

644.68

E.J

645.1

718 (d, J = 7.3 Hz, 2H),
7.41 (m, 3H), 5.54 (d, J =
4.4 Hz, 1H), 4.24 (d, J =

7.9 Hz, 1H) 4.01 (t, J=6.3

Hz, 2H), 2.61 (t, J = 7.7
Hz, 2H), 1.89 (m, 2H)

75

(2-fluorophenyl)methyl

634.62

635.2

7.44 (apparent td, J = 7.5,
1.8 Hz, 1H), 7.30 (m, 1H),

7.14 (m, 1H), 7.06 (dd, J =

10.2, 8.3 Hz, 1H), 5.65 (d,
J=42Hz1H),5.20(d, J
=6.4 Hz, 1H), 5.11 (AB
quartet, Av=8.1 Hz,J =

12.9 Hz, 1H)

76

(2-fluorophenyl)methyl

634.62

635.2

7.36 (apparent td, J = 7.5,
1.5 Hz, 1H), 7.28 (m, 1H),
7.12(m, 1H),7.04 (dd, J =
10.1, 8.4 Hz, 1H), 5.55 (d,
J =4.6 Hz, 1H), 5.12 (s,
2H), 4.26 (d, J = 7.9 Hz,




WO 99/57125

63-

PCT/1B99/00795

Ex.

Mol Wt

Stereo

Pro.

Mass
spec

1H NMR peaks (CD,0D)

1H)

77

2-(phenyithio)ethyl

662.71

F.J

663.1

7.35(d, J =7.3 Hz, 2H),
7.26 (dd, apparentt, J =
7.7 Hz, 2H), 7.15 (m, 1H),
5.63 (d, J =4.4 Hz, 1H),
5.08 (d, J =6.2 Hz, 1H),
4.10 (t, J =6.9 Hz, 2H),
3.156 (t, J = 6.7 Hz, 2H)

78

2-(phenylthio)ethyl

662.71

F.J

663.1

7.31(d, J = 7.3 Hz, 2H),
7.22 (m, 2H), 7.10 (m, 1H),
5.55 (d, J = 4.4 Hz, 1H),
4.23(d, J = 7.9 Hz, 1H),
4.18 (m, 2H), 3.12 (m, 2H)

79

5-benzofuranyimethyl

656.64

F,K

657.1

7.69 (d, J =23 Hz, 1H),
7.54 (bs, 1H), 7.39 (d, J =
8.5 Hz, 1H),7.23 (dd, J =

8.6, 1.6 Hz, 1H), 6.76

(m,1H), 5.53 (d, J = 4.6

Hz, 1H), 5.11 (s, 2H), 4.25
(d, J=7.9 Hz, 1H)

80

5-benzofuranyimethyl

656.64

F,K

7.71 (d, J = 2.3 Hz, 1H),
7.59 (bs, 1H), 7.43 (d, J =
8.5 Hz, 1H), 7.29 (dd, J =
8.5, 1.5 Hz, 1H). 6.79 (m,

1H), 5.62 (d, J = 4.2 Hz,

1H), 5.18 (d, J = 6.4 Hz,
1H), 5.10 (AB quartet, Av
=15.0Hz, J=11.9 Hz,
2H)

81

2-phenyl-5-
pyrimidinylmethyl

694.69

F.M

695.1

8.82 (s, 2H), 8.36 (m, 2H),
7.46 (m, 3H), 5.63(d, J =
4.4 Hz, 1H),5.2(d, J
obscured, 1H), 5.10 (s,
2H)

82

2-phenyl-5-
pyrimidinylmethy!

694.69

F.M

695.1

8.75 (s, 2H), 8.33 (m, 2H),

7.45 (m, 3H), 5.52 (d, J =

4.6 Hz, 1H), 5.10 (s, 2H),
4.25(d, J = 7.9 Hz, 1H)

2

o)

674.66

F.L

675.1

6.83 (d, J = 1.9 Hz, 1H),
6.78 (AB quartet, Av =
14.1 Hz, J = 8.2 Hz, 2H),
5.64 (d, J =4.2 Hz, 1H),
5.16 (d, J = 6.2 Hz, 1H),
4.90 (AB quartet, Av =
15.2 Hz, J = 11.8 Hz, 2H),
4.20 (s, 4H)
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674.66

F,L

6752

[D,0] 6.73 (m, 3H), 5.51
(d, J = 4.8 Hz, 1H), 4.82
(s. 2H), 4.14 (s, 4H), 4.06
(d, J = 7.9 Hz, 1H)

85

(3-fluoro-4-
methoxyphenyl)methyl

664.65

E.L

665.1

7.05 (m, 2H), 7.00 (dd,
apparentt, J = 8.2 Hz,
1H), 5.56 (d, J =4.6 Hz,
1H), 4.97 (s, 2H), 4.26 (d,
J =7.9Hz, 1H)

86

(3-fluoro-4-
methoxyphenyl)methy!

664.65

E. L

665.1

7.13(m, 1H), 7.09 (bd, J =
6.8 Hz, 1H), 7.03 (m, 1H),
5.65(d, J =4.2 Hz, 1H),
5.19(d, J = 6.4 Hz, 1H),
4.95 (AB quartet, Av =
12.2 Hz, J = 12.3 Hz, 2H)

87

2-phenoxyethyl

646.65

E.J

647.2

7.25 (dd, apparentt, J =
7.3 Hz, 2H), 6.93 (m, 3H),
5.64 (d, J=4.2 Hz, 1H),
5.13(d, J=6.0Hz, 1H),
4.33 (m, 2H), 4.18 (m, 2H)

88

2-phenoxyethy!

 646.65

E.J

647.2

7.21 (dd, apparent t, J =
7.7 Hz, 2H), 6.88 (m, 3H),
5.56 (d, J = 4.6 Hz, 1H),
434 (m, 2H),4.27(d,J =
7.9 Hz, 1H), 4.15 (m, 2H)

89

(3-fluorophenyl)methyi

634.62

635.1

7.30 (m, 1H), 7.11 (m, 1H),
7.03 (bd, J = 9.7 Hz, 1H),
6.98 (bdd, apparent bt, J =
8.6 Hz, 1H),5.56 (d, J =
4.6 Hz, 1H), 5.06 (s, 2H),
4.26 (d, J =7.9 Hz, 1H)

90

658.66

Z,
major
and
minor
diaster
eomer

FJ

659.2

7.33(dd, J =7.6, 1.8 Hz)
and 7.25(d, J =7.7 Hz)
[1H], 7.15 (m, 1H), 6.85
(m, 1H), 6.75(d, J=8.3
Hz, 1H), 5.61 (d, J=4.4
Hz)and 5.59(d, J=4.4
Hz) [1H], 5.11(d, J=6.4
Hz)and 5.14(d,J=6.8
Hz)[1H], 5.07 (m) and 5.02
(m) [1H], 4.15 (m, 2H),
2.21 (bd, J = 14.5 Hz) and

2.28 (bd, J = 14.9 Hz)[1H],
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2.03 (m, 1H)
91 0] 658.66 E; F.J | 6589.2 |7.22 (m, 1H), 7.12 (m, 1H),
mixture 6.80 (m, 1H), 6.72(d, J =
of 2 8.1 Hz, 1H), 5.56 (d, J =
diaster 3.5 Hz, 1H), 5.06 (m, 1H),
eomer 4.30 (d, J = 7.5 Hz) and
s 4.30 (d, J = 7.9 Hz) [1H],
4.15(m, 2H), 2.23 (bd, J =
129 Hz) and 2.20 (bd, J =
13.6 Hz) [1H], 2.01 (m, 1H)
92 |(3-chlorophenyl)methyl | 651.07 E D,L | 651.1; 7.29 (bs, 1H), 7.23 (m,
653.1 | 3H),5.54 (d, J =4.4 Hz,
1H), 5.02 (s, 2H), 4.24 (d,
J=7.9Hz 1H)
1A N-O 658.63 E E.L | 659.1 |(DMSO-d¢)8.01(d,J=9.3
| \N Hz, 1H), 7.87 (s, 1H), 7.51
% (d,J=9.1Hz, 1H),5.56 |
(d, J =4.2 Hz, 1H), 5.17
(s,2H),4.10(d,J=7.9
Hz, 1H)
2A O’\ 695.08 E F,L | 695.1; | (DMSO-dy)7.04 (s, 1H),
' o) 697.1 | 6.92 (s, 1H), 6.02 (s, 2H),
5.53 (d, J =4.6 Hz, 1H),
4.96 (s, 2H),4.07 (d, J =
7.9 Hz, 1H)
Cl
3A o-——\ 695.08 z F,L | 695.1; | 6.96 (s, 1H), 6.86 (s, 1H),
o) 697.1 | 597 (s,2H),5.66(d,J =
4.2 Hz, 1H), 5.23
(obscured, presumed d,
1H), 5.04 (AB quartet, Av =
Cl 8.1 Hz, J = 13.2 Hz, 2H)
4A (3,5- 685.52 V4 F,L | 685.0; | 7.30 (bs, 3H), 564 (d,J=
dichlorophenyi)methy! 687.0 | 4.4Hz, 1H),5.22(d,J=
6.4 Hz, 1H), 4.99 (bs, 2H)
5A (3.5- 685.52 E F,L | 685.1; | 7.30(t, J =20 Hz 1H),
dichiorophenyl)methyl 687.1 | 724 (d, J = 1.9 Hz, 2H),
5.53 (d, J=4.4 Hz, 1H),
5.01(s,2H),4.24 (d,J=
7.9 Hz, 1H)
6A 4-phenyl-3- 682.69 E F,L | 683.1 | 7.64(d,J=1.9 Hz, 1H),
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furanylmethyl 7.58 (bs, 1H), 7.43 (bd, J =
8 Hz, 2H), 7.31 (bt, J =8
Hz, 2H), 7.25 (m, 1H), 5.56
{d, J = 4.6 Hz, 1H), 5.00
(s,2H),4.27(d, J=7.9
Hz, 1H)
7A 4-phenyl-3- 682.69 z F.L | 6831 | 7.66(d,J=1.7 Hz, 1H),
furanylmethyl 7.64 (bs, 1H), 7.50 (bd, J =
8 Hz, 2H),7.38 (bt, J=8
Hz, 2H), 7.29 (m, 1H), 5.64
(d, J=4.2 Hz, 1H), 5.13
(d, J=6.4 Hz, 1H), 4.98
(AB quartet, Av = 21.6 Hz,
J = 12.0 Hz, 2H)
8A (3-[(tert- 745.79 z F,L | 746.1 |7.26 (m, 3H), 7.20 (m, 1H),
butoxycarbonyl)amino 5.66 (d, J = 4.4 Hz, 1H),
methyl]phenyl)methyl 5.21(d, d =6 Hz, 1H),
5.03 (AB quartet, Av =
13.4 Hz, J=12.5 Hz, 2H),
4.21 (m, 2H)
9A (3-((tert- 74579 E F,L | 7461 |7.24 (m, 2H), 7.19 (m, 2H),
butoxycarbonyl)amino 5.56 (d, J =4.6 Hz, 1H),
methyl]phenyl)methyl 5.05 (s, 2H),4.26 (d, J =
7.9 Hz, 1H), 4.20 (m, 2H)
10A | (3-chlorophenyl)methyl] 651.07 Z D,L | 651.1; 7.35 (bs, 1H), 7.26 (m,
653.1 | 3H),5.64 (d, J=4.4 Hz,
1H), 5.21 (d, J = 6.4 Hz,
1H), 5.01 (AB quartet, Av
=10.2 Hz, J = 13.0 Hz,
2H)
11A (3,5 652.61 E F,L | 853.1 [6.90 (m, 2H), 6.82 (m, 1H),
difluorophenyl)methyl 5.56 (d, J =4.6 Hz, 1H),
5.06 (s, 2H),4.26 (d, J =
7.9 Hz, 1H)
12A (5-chioro-2- 669.06 E F,L | 669.0; | 7.34 (dd, J=6.2, 2.6 Hz),
fluorophenyli)methyl 671.0 |7.27 (ddd, J=8.8,4.5, 3.0
Hz, 1H), 7.05 (dd,
apparent t, J = 9.2 Hz,
1H), 5.54 (d, J = 4.4 Hz,
1H), 5.07 (s, 2H), 4.24 (d,
J=7.7Hz, 1H)
13A (3-chloro-2- 669.06 A E,L | 669.0; |7.37 (apparentdd, J =7.7,
fluoropheny!)methyl 671.0 | 6.9 Hz, 2H), 7.1 (m, 1H),
5.64 (d, J=4.4 Hz, 1H),
5.19 (d, J =6.2 Hz, 1H),
5.10 (bs, 2H)
14A (3-chloro-2- 669.06 E E,L | 669.0; 17.36 (m, 1H), 7.28 (m, 1H),
fluorophenyl)methyl 671.0 | 7.08 (m, 1H),5.54 (d,J =
4.4 Hz, 1H), 5.11 (s, 2H),
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4.23(d, J= 7.7 Hz, 1A)

15A (3,5-

difluorophenyl)methyl

652.61

16A

F.

L | 653.1

6.94 (m, 2H), 6.80
{tt.J=9.2,2.4 Hz, 1H),
5.64 (d, J=4.2 Hz, 1H),
5.23(d, J = 6.4 Hz, 5.02
(presumed AB quartet, J =
14 Hz, 2H)

17A

676.66

F.L

677.2

7.12 (m, 1H), 6.93 (m, 1H),
6.77 (dd, J = 9.1, 4.8 Hz,
1H), 5.64 (d, J = 4.4 Hz,
1H), 5.16 (d, J = 6.6 Hz,
1H), 5.07 (m, 1H), 4.12 (m,
1H), 2.21 (m, 1H), 2.06 (m,
1H)

676.66

dia

eomer

E;

mixture

of
ster

S

F.L

677.2

7.00 (ddd, apparent dt, J =
8.7, 2.8 Hz, 1H), 6.92 (m,
1H),6.75(dd, J = 8.9,4.6
Hz, 1H), 5.60 and 5.59 (d,
J=44and 4.6 Hz, 1H),
5.08 (m, 1H), 4.33 and
432(d,J=77and7.9
Hz, 1H), 4.22 (m, 1H), 4.04
(m, 1H), 2.22 (m, 1H), 2.03
(m, 1H)

18A

19A

(3-
aminomethylphenyl)me
thyl

645.67

I {(using

produc
t of
Examp
le 9A),
L

646.1

7.29 (m, 4H), 5.56 (d, J =

4.6 Hz, 1H), 5.07 (s, 2H),

4.26 (d, J = 7.9 Hz, 1H),
3.84 (s, 2H)

(3-chioro-4-
fluorophenyl)methy!

669.06

E L

669.1;
671.1

7.38(dd, J=7.1, 2.1 Hz,
1H), 7.24 (ddd, J = 8.5,
4.8,2.1 Hz, 1H), 7.14 (dd,
J=9.1,85Hz, 1H), 5.53
(d, J = 4.6 Hz, 1H), 4.99
(s, 2H),4.23(d, J=7.9

Hz, 1H)

20A

2-quinolylmethyl

667.68

F,.L

668.1

7.74 (m, 1H), 7.57 (m, 1H),

8.28 (d, J = 8.5 Hz, 1H),
7.98 (d, J = 8.5 Hz, 1H),
'7.90 (d, J = 8.3 Hz, 1H),

7.52 (d, J = 8.5 Hz, 1H),
5.55(d, J = 4.6 Hz, 1H),

5.33(s, 2H), 4.27 (d, J =
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7.7 Hz, 1H)

21A

2-quinolylmethy!

667.68

F.L

668.1

8.32(d, J = 8.5 Hz, 1H),
8.12(d, J = 8.3 Hz, 1H),
7.92(d, J =8.1 Hz, 1H),
7.76 (m, 1H), 7.59 (m, 1H),
7.53(d, J = 8.5 Hz, 1H),
5.69(d, J=4.4 Hz, 1H),
5.36 (AB quartet, Av =
16.4 Hz, J = 14.8 Hz, 2H),
5.28 (d, J =6.4 Hz, 1H)

22A

(3-chloro-4-
fluorophenyl)methyl

669.06

E.L

669.0;
671.0

746 (dd,J=7.3,2.1 Hz,
1H), 7.29 (ddd, J = 8.3,
4.7,2.1 Hz, 1H), 7.17 (m,
1H), 5.64 (d, J = 4.2 Hz,
1H), 5.19 (d, J = 5.6 Hz,
1H), 4.98 (AB quartet, Av
=7.7,J=13.2 Hz, 2H)

23A

3-quinolylmethyl

667.68

F.L

668.1

8.84 (bd, J = 1.9 Hz, 1H),
8.30 (bs, 1H), 7.99 (d, J =
8.7 Hz, 1H),7.91(d, J =
8.1 Hz, 1H), 7.73 (m, 1H),
7.58 (m, 1H), 5.63 (d, J =
4.4 Hz, 1H), 5.24 (m, 3H)

24A

3-quinolylmethyi

667.68

F,L

668.1

8.80 (bd, J = 2.1 Hz, 1H),
8.26 (bd, J = 1.5 Hz, 1H),
7.98 (d, J = 8.5 Hz, 1H),
7.89 (bd, J = 8.3 Hz, 1H),
7.73 (m, 1H), 7.58 (m, 1H),
553 (d, J = 4.6 Hz, 1H),
527 (s, 2H), 425 (d, J =
7.7 Hz, 1H)

25A

(4-chloro-3-
fluorophenyl)methy!

669.06

F.L

669.1,
671.1

7.39 (dd, apparentt, J =
7.9 Hz, 1H), 7.23 (m, 1H),
7.14 (m, 1H), 564 (d,J =
44 Hz, 1H),521(d, J=
6.4 Hz, 1H), 5.00 (AB
quartet, Av=77Hz,J=
13.3 Hz, 2H)

26A

(4-chloro-3-
fluorophenyl)methyl

669.06

F.L

669.1,
671.1

7.42 (dd, apparent t, J =
7.9 Hz, 1H), 7.20 (dd, J =
10.1, 1.8 Hz, 1H), 7.14 (m,

1H), 5.89 (d, J = 4.6 Hz,

1H), 5.07 (s, 2H), 4.28 (d,

J=7.8Hz, 1H)

27A

(3,4,5-
trifluorophenyl)methyl

670.6

E, L

671.1

7.04 (dd, apparentt, J =
76 Hz 2H),554(d, J=
4.6 Hz, 1H), 4.99 (s, 2H),
4.23 (d, J =7.9 Hz, 1H)
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28A

660.64

F.L

661.1

6.76 (m, 3H), 5.92 (s, 2H),
5.63 (d, J = 4.2 Hz, 1H),
5.16 (d, J = 6.4 Hz, 1H),

5.00 (AB quartet, Av = 9.3

Hz, J =12.5 Hz, 2H)

29A

660.64

F.L

661.1

6.73 (m, 3H), 5.89 (s, 2H),
5.54 (d, J = 4.6 Hz, 1H),
5.01 (s, 2H), 4.24 (d, J =

7.9 Hz, 1H)

30A

695.08

F.L

694.7;
696.4

[DMSO-d¢) 6.91 (d, J = 8.1
Hz, 1H), 6.84 (d, J = 8.3
Hz, 1H), 6.10 (s, 2H), 5.54
(d, J = 4.6 Hz, 1H), 4.99
(s,2H),4.08(d, J=79
Hz, 1H)

31A

Ci

695.08

F,L

695.1;
697.1

6.96 (d, J = 8.1 Hz, 1H),
6.86 (d, J = 8.5 Hz, 1H),
6.03 (s, 2H),5.65(d, J =
42Hz, 1H),5.18(d, J =
6.4 Hz, 1H), 5.05 (AB
quartet, Av=153Hz, J =
12.5 Hz, 2H)

32A

(5-chloro-2-
fluorophenyl)methyl

669.06

F,L

669.2;
671.2

7.44 (dd, J = 6.3, 2.6 Hz,

1H), 7.27 (m, 1H), 7.06

(dd, J = 9.3, 8.9 Hz, 1H),

5.64 (d, J = 4.2 Hz, 1H),

5.20 (d, J = 6.2 Hz, 1H),
5.06 (bs, 2H)

33A

(4-fluorophenyl)methyl

634.62

F,L

635.2

7.31 (dd, J = 8.9, 5.6 Hz,
2H), 7.01 (dd, apparent t, J
=8.8Hz,2H),555(d, J =

4.6 Hz, 1H), 5.02 (s, 2H),

4.25(d, J =7.9 Hz, 1H)

34A

(4-phenyi-2-
furanyl)methyl

682.69

F.L

683.2

7.87(s,1H),754(d, J =
7.6 Hz, 2H), 7.37 (dd,
apparentt, J = 7.6 Hz,
2H), 7.25(t, J = 7.3 Hz,

1H), 6.80 (s, 1H), 5.68 (d,

J=43Hz 1H),5.20(d, J

= 6.3 Hz, 1H), 5.02 (AB
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quartet, Av=6.1 Hz,J=
13.3 Hz, 2H)

35A

(4-phenyl-2-
furanyl)methyl

682.69

F.L

683.2

7.86 (s, 1H), 7.54 (d, J =
8.2 Hz, 2H), 7.38 (dd, J =
7.9,6.9 Hz, 2H), 7.26 (t, J

= 6.9 Hz, 1H), 6.80 (s, 1H),

5.61 (d, J = 4.6 Hz, 1H),
5.05 (s, 2H), 4.33 (d, J =
7.6 Hz, 1H)

36A

672.69

F.L

673.1

7.01 (m, 2H), 6.78 (m, 2H),
5.65 (d, J = 4.2 Hz, 1H),
5.12 (d, J = 6.2 Hz, 1H),

2.84 (m, 1H), 2.75 (m, 1H),

2.02 (m, 1H), 1.74 (m, 1H)

37A

672.69

E;
mixture
of
diaster
eomer
]

F.L

673.1

6.97 (m, 1H), 6.88 (dd, J =
7.9, 2.1 Hz, 1H), 6.74 (dd,
apparentt, J = 7.5 Hz,
1H), 6.67 (m, 1H), 5.55
and 5.54 (d, 44 and 4.6
Hz, 1H), 4.26 and 4.25 (d,
J=77,79Hz 1H), 2.79 |
(m, 1H), 2.71 (m, 1H), 1.98
(m, 1H), 1.67 (m, 1H)

38A

(3-chloro-2,6-
difluorophenyl)methyl

687.05

F.L

687.1;
689.1

747 (m, 1H), 6.70
(apparent bt, J = 8.8 Hz,
1H), 5.63 (d, J=3.9 Hz,

1H), 5.12 (bs, 2H), 5.11 (d,
J obscured, 1H)

3%A

(3-chloro-2,6-
diflucrophenyl)methyl

687.05

F, L

687.1;
689.1

7.44 (ddd, apparent td, J =
9, 5 Hz, 1H), 6.96 (ddd,
apparenttd, J=8.8, 1.8
Hz, 1H), 5.53(d, J=4.6

Hz, 1H), 5.13 (s, 2H), 4.21

(d, J = 7.9 Hz, 1H)

40A

(2,3,5,6-tetrafluoro-4-
methylphenyl)methyl

702.62

E,J

703.1

561 (d, J = 4.0 Az, 1H),
5.11 (bs, 2H), 5.09 (d, J =
6.2 Hz, 1H), 2.24 (bs, 3H)

41A

(2,3,5,6-tetrafluoro-4-
methylphenyl)methyl

702.62

EJ

7031

552 (d, J = 4.6 Hz, 1H),

5.13 (s, 2H), 4.20 (d, J =

7.9 Hz, 1H),2.22 (t, J =2
Hz, 3H)

42A

(34,5
trifiuorophenyl)methyi

670.6

F. L

671.1

7.14(m, 2H), 5.66 (d, J =
4.2 Hz, 1H),5.24 (d,J =
6.6 Hz, 1H), 4.99 (s, 2H)

43A

(2,6-
dichlorophenyl)methy!

685.52

F.J

685.0;
687.0

7.37 (m, 2H), 7.27 (dd, J =
8.8, 7.1 Hz, 1H),5.61 (d, J
=4.2 Hz, 1H), 5.30 (AB
quartet, Av=10.1,J=

11.0 Hz, 2H),5.11 (d,J =
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6.2 Hz, 1H)

44A

(2,6-
dichlorophenyl)methyl

685.52

F.J

685.0;
687.0

7.34 (m, 2H), 7.24 (dd, J =
8.8, 7.2 Hz, 1H), 5.54 (d, J
= 4.6 Hz, 1H), 5.32 (s, 2H),
424 (d, J =7.9 Hz, 1H)

45A

(2,4-
dichlorophenyl)methyt

685.52

F. L

685.0;
687.0

' 1H), 5.29 (d, J = 6.3 Hz,

7.51(d, J = 8.2 Hz, 1H),
7.47 (d, J = 2.3 Hz, 1H),
7.34 (dd, J = 8.2, 2.3 Hz,
1H), 6.70 (d, J = 4.3 Hz,

1H), 5.15 (bs, 2H)

46A

(2-chloro-4-
fluorophenyl)methy!

669.06

F, L

669.1,
671.1

7.54 (dd, J = 8.6, 6.3 Hz,
1H),7.24 (dd, J = 8.6, 2.6
Hz, 1H), 7.09 (ddd,
apparent td, J = 8.6, 2.6,
1H), 5.70 (d, J = 4.3 Hz,
1H), 5.28 (d, J = 6.3 Hz,
1H), 5.15 (AB quartet, Av
= 6.8 Hz, J = 13.5 Hz, 2H)

47A

(2,4-
dichlorophenyl)methy!

685.52

F. L

685.1;
687.0

7.45(d, J = 2.0 Hz, 1H),

7.37 (d, J = 8.2 Hz, 1H),

7.29 (dd, J = 8.6, 2.3 Hz,

1H), 5.59 (d, J = 4.6 Hz,

1H), 5.17 (s, 2H), 4.29 (d,
J = 7.6 Hz, 1H)

48A

(2-chloro-4-
fluorophenyl)methy!

669.06

F.L

669.1,
671.1

7.42 (dd, J = 8.6, 5.9 Hz,
1H),7.22 (dd, J=8.6,2.6
Hz, 1H), 7.05 (ddd,
apparent td, J =8.6, 2.6
Hz, 1H), 5.59(d, J=4.6
Hz, 1H), 5.16 (s, 2H), 4.29
(d, J=7.9Hz, 1H)

49A

(2-chloro-6-
fluorophenyl)methy!

669.06

F.J

669.1;
671.1

7.33 (ddd, apparent td, J =
8.3,6.0 Hz, 1H), 7.25
(presumed bd, J obscured,
1H), 7.08 (bdd, apparent
bt, J = 8.3 Hz, 1H), 5.63
(d, J =4.2 Hz, 1H), 5.20
(bs, 2H), 5.12(d, J=6.2
Hz, 1H)

50A

(2-chloro-6-
fluorophenyl)methyl

669.06

F,J

669.1;
671.1

7.31 (ddd, apparenttd, J =
8.1,6.0, 1H), 7.22
(presumed bd, J obscured,
1H), 7.05 (presumed bt, J
=83 Hz, 1H),555(d, J=
4.6 Hz, 1H), 5.22 (s, 2H),

4.25(d, J =7.9 Hz, 1H)
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51A

695.08

Z

F.J

695.1;

697.0

6.83 (d, J = 1.3 Hz, 1H),
6.78 (d, J = 1.4 Hz, 1H),
6.00 (s, 2H), 563 (d, J =
42 Hz, 1H),5.16 (d, J =
6.2 Hz, 1H), 4.89 (AB
quartet, Av=10.1Hz, J =
12.7 Hz, 2H)

52A

0\

695.08

F.J

695.0;
697.0

6.78 (d, J = 1.4 Hz, 1H),
6.72 (d, J = 1.4 Hz, 1H),
5.98 (s, 2H), 5.53 (d, J =
4.6 Hz, 1H), 4.90 (s, 2H),
424 (d, J=7.9 Hz, H)

53A

{3-chloro-5-
fluorophenyl)methyi

669.06

F, L

669.1;
671.0

7.24 (bs,1H), 7.12 (m, 2H),
5.70 (d, J = 4.3 Hz, 1H),
5.28 (d, J = 6.6 Hz, 1H),

5.06 (bs, 2H)

54A

(3-chloro-5-
fluorophenyl)methy!

669.06

F.L

669.1;
671.1

7.18 (bs, 1H), 7.11 (m,
1H), 7.04 (m, 1H), 5.59 (d,
J = 4.6 Hz, 1H), 5.08 (s,
2H), 4.29 (d, J = 7.9 Hz,
1H)

55A

(2,6-
difluorophenyt)methyl

652.6

F. L

653.1

7.40 (it, J = 8.6, 6.6 Hz,
1H), 6.99 (dd, apparent t, J
=79 Hz 2H),5.66 (d,J =
4.3 Hz, 1H), 5.15 (m, 3H)

56A

(2,6-
difiuorophenyi)methyl

652.6

F.L

653.1

7.39 (tt, J = 8.6, 6.3 Hz,
1H), 6.87 (dd, apparent t, J
=7.6Hz 2H),5.58(d, J =
4.6 Hz, 1H), 5.17 (s, 2H),

4.28 (d, J =7.9 Hz, 1H)

57A

(3,4-
difluorophenyl)methyl

652.61

F,L

' 653.1

7.31 (m, 1H), 7.23 (m, 1H),
7.15 (m, 1H), 569 (d, J =
4.0 Hz, 1H), 5.25(d, J =

6.3 Hz, 1H), 5.03 (bs, 2H)

58A

(3 74-
difluorophenyl)methyl

652.61

F,L

653.1

7.24 (m, 1H), 7.20 (dd, J =
10.7, 8.0 Hz, 1H), 7.14 (m,
1H), 5.59 (d, J = 4.3 Hz,
1H), 5.05 (s, 2H), 4.28 ( d,
J=7.9Hz, 1H)

59A

(2,3,6-
trifluorophenyl)methyl

670.6

F,L

671.1

7.25 (m, 1H), 6.94 (m, 1H),
5.61(d, J=4.2 Hz, 1H),
5.11 (AB quartet, Av =6.3
Hz, J = 9.8 Hz, 2H), 5.10
(d, J =6.4 Hz, 1H)

60A

(2,3.6-

670.6

F, L

671.0

7.26 (m, 1H), 6.94 (m, 1H),
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trifluorophenyl)methy! 5.55(d, J =4.6 Hz, 1H),
5.15(s,2H),4.23 (d, J =
7.9 Hz, 1H)
61A (2,4- 652.61 Zz F.L | 653.2 {7.50 (m, 1H), 6.95 (m, 2H),
difluorophenyl)methyi 5.68 (d, J = 4.0 Hz, 1H),
5.22 (d, J = 6.3 Hz, 1H),
5.09 (bs, 2H)
62A (2,4- 652.61 E F,.L | 653.2 {7.39 (m, 1H), 6.91 (m, 2H),
difluorophenyl)methyl 5.58 (d, J = 4.6 Hz, 1H),
5.09 (s, 2H),4.30(d, J =
7.9 Hz, 1H)
63A (2,6-difluoro-4- 666.64 4 F,L | 667.1 | 6.77 (d, J =8.1 Hz, 2H),
methylphenyl)methyl 5.60 (d, J = 4.2 Hz, 1H),
5.08 (d, J = 6.2 Hz, 1H),
5.04 (bs, 2H), 2.32 (s, 3H)
64A (2,6-diftuoro-4- 666.64 E F,L | 667.1 | 6.75(d, J =8.1 Hz, 2H),
methylphenyl)methy! 5.52 (d, J =4.6 Hz, 1H),
5.06 (s, 2H), 4.22(d, J =
7.9 Hz, 1H), 2.30 (s, 3H)
65A (2,3,4,5,6- 706.58 z F,.L | 7071 | 5.62(d, J =4.0 Hz, 1H),
pentafluorophenyl)meth 5.11 (bs, 2H), 5.08 (d, J =
yl 6.2 Hz, 1H)
66A (2-fluoro-6- 702.62 Z F.L | 703.1 [7.54 (m, 2H), 7.40 (m, 1H),
trifluoromethylphenyl)m 5.60 (d, J =4.2 Hz, 1H),
ethy!) 5.20 (AB quartet, Av =
15.4 Hz, J = 11.5 Hz, 2H),
5.07 (d, J =6.4 Hz, 1H)
67A (2-fluoro-6- 702.62 E F,L | 703.1 {7.54 (m, 2H), 7.40 (m, 1H),
trifluoromethylpheny!)m 5.55(d, J =4.6 Hz, 1H),
ethyl) 524 (s,2H),425(d, J =
7.9 Hz, 1H)
68A 2,3- 652.61 4 F,L | 653.1 |7.25(m, 1H), 7.17 (m, 2H),
difluorophenyl)methyl 5.69 (d, J =4.0 Hz, 1H),
5.24 (presumed d, J
obscured, 1H), 5.16 (bs,
2H)
69A (2,3- 652.61 E F,L | 653.1 | 7.16 (m, 3H),5.58(d,J =
difluorophenyl)methyl 4.6 Hz, 1H), 5.17 (bs, 2H),
4.28 (d, J=7.9 Hz, 1H)
70A (2,3.4- 670.6 E F.L | 6711 |7.17 (m, 1H), 7.03 (m, 1H),
trifluorophenyl)methy! 5.53 (d, J =4.6 Hz, 1H),
5.08 (s,2H),422(d, J =
7.7 Hz, 1H)
71A (2,3.4- 670.6 Z F,L | 671.1 {7.22 (m, 1H), 7.09 (m, 1H),
trifluorophenyl)methyi 5.65 (d, J =4.2 Hz, 1H),
5.18 (d,  =6.2 Hz, 1H),
5.08 (bs, 2H)
72A (2,3,5,6- 688.59 z F,.L | 6889 | 7.27(m, 1H),5.69(d,J=
tetrafiluorophenyl)methy 40Hz, 1H), 524 (d,J =
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I 6.6 Hz, 1H), 5.12 (bs, 2H)
73A (2,3,5,6- 688.59 E F,L | 689.0 | 7.17 (m, 1H),5.58 (d, J =
tetrafluorophenyl)methy 4.3 Hz, 1H), 5.13 (bs, 2H),
I 4.27 (d, J = 7.6 Hz, 1H)
74A 2,3-difluoro-6- 682.64 E F,L | 683.0 |7.20(m, 1H), 6.76 (ddd, J
methoxyphenyl)methyl =9.2, 3.6, 2.3 Hz, 1H),
5.58 (d, J =4.6 Hz, 1H),
5.16 (d, J = 2.0 Hz, 2H),
4.28 (d, J = 7.9 Hz, 1H),
3.83 (s, 3H)
75A 2,3-difluoro-6- 682.64 z F,L | 683.0 |7.22 (m, 1H), 6.80 (ddd, J
methoxyphenyl)methyi =9.2,3.3,20, 1H), 5.65
(d, J = 3.6 Hz, 1H), 5.14
(m, 2H), 5.09(d,J =56
Hz, 1H), 3.88 (s, 3H)
76A (4-chloro-3- 730.15 E F.L | 730.0 {8.21 (m, 1H), 7.90 (m, 1H),
sulfonamidophenyi)met 7.52 (m, 1H),56.58 (d, J =
hyl 4.6 Hz, 1H), 5.13 (s, 2H),
4.28 (d, J = 7.9 Hz, 1H)
77A (2-fluoro-6- 718.616 E F.L | 719.0 |7.48 (ddd, apparent td, J =
trifluoromethoxyphenyl) 8.2,6.3 Hz, tH), 7.18 (m,
methyl 2H), 5.58 (d, J =4.3 Hz,
1H), 5.19(d, J = 1.0 Hz,
2H), 4.27 (d, J = 7.9 Hz,
1H)
78A (2-fluoro-6- 718616 Z F,L | 719.0 | 7.49 (ddd, apparentt, J =
triftuoromethoxyphenyi) 8.6, 6.3 Hz, 1H), 7.19 (m,
methyl 2H), 5.65(d, J = 4.3 Hz,
1H), 5.16 (bs, 2H), 5.14 (d,
J =6.3 Hz, 1H)
79A |3-chloro-4-fluorophenyl| 655.04 E EJ 654.8 | 7.28 (dd, J =6.2, 2.7 Hz,
1H), 7.11 (dd, apparent t, J
=9 Hz, 1H), 7.02 (m, 1H),
5.65(d,J =4.4 Hz, 1H),
4.28 (dd, J=8.3, 4.6 Hz,
1H)
80A (2-fluoro-6- 664.65 E F,L | 665.1 |7.26 (ddd, apparenttd, J =
methoxyphenyl)methyl 8.5,6 9 Hz, 1H),6.76 (d, J
= 8.5 Hz, 1H), 6.65 (dd,
apparent t, J = 8.5 Hz,
1H), 56.53 (d, J = 4.6 Hz,
1H), 5.09 (d, J = 1.4 Hz,
2H), 4.24 (d, J =7.9 Hz,
1H), 3.79 (s, 3H)
81A . 4- 660.64 E E,J | 661.1 | 7.88(d,J=8.5Hz, 2H),
{methoxycarbonyl)phen 7.12 (d, J = 8.5 Hz, 2H),
yl 5.65 (d, J =4.4 Hz, 1H),
4.29 (dd, J = 8.1, 5 Hz,
1H), 3.84 (s, 3H)
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82A

3-chlorophenyt

637.04

E

E, J

637.3;
639.4

7.19 (dd, apparent t, J =
8.2 Hz, 1H), 7.18 (dd,
apparentt, J = 2.2 Hz,
1H), 6.99 (ddd, J = 8.3,
2.3, 1.0 Hz, 1H), 6.95

(ddd, J=8.1,1.8, 1.0 Hz,
1H), 5.62 (d, J = 4.6 Hz,

1H),4.25 (dd, J=8.1,4.6

Hz, 1H)

83A

2-fluorophenyi

620.58

E J

621.0

7.34 (ddd, apparent td, J =
8.1, 1.7 Hz, 1H), 7.05 (m,
1H), 7.00 (m, 1H), 6.94 (m,
1H), 6.62 (d, J = 4.6 Hz,
1H), 4.26 (dd, J =82, 4.7
Hz, 1H)

84A

3,5-dichloropheny!

671.49

E J

670.7;
673.2

7.14 (d, J = 1.8 Hz, 2H),

7.04 (bs, 1H), 5.65 (d J =

4.4 Hz, 1H), 4.29 (dd, J =
8.1, 4.6 Hz, 1H)

85A

(3-chloro-2-
thienyl)methyi

657.098

F, L

656.8;
658.9

7.46 (d, J = 5.3 Hz, 1H),

6.95 (d, J = 5.3 Hz, 1H),

5.68 (d, J = 4.3 Hz, 1H),

5.19(m, 2H), 5.17 (d, J =
6.3 Hz, 1H)

86A

(3-chloro-2-
thienyl)methyl

657.098

F.L

656.9;
658.9

7.43(d, J =53 Hz, 1H),

6.93 (d, J = 5.3 Hz, 1H),

5.59 (d, J = 4.6 Hz, 1H),

5.20 (s, 2H), 4.31(d, J =
7.6 Hz, 1H)

87A

(2-thienyl)methyl

622.653

F, L

622.9

7.38 (dd, J =5.3, 1.3 Hz,
1H), 7.08 (bd, J = 3.6 Hz,
1H), 6.99 (dd, J = 5.3, 3.6
Hz, 1H), 5.67 (d, J = 4.3
Hz, 1H), 5.20 (bs, 2H),
5.16 (d, J = 6.3 Hz, 1H)

88A

(2-thienyl)methyl

622.653

F.L

622.9

7.35(dd, J = 5.3, 1.3 Hz,
1H), 7.05 (bd, J = 3.3 Hz,
1H), 6.97 (dd, J = 4.9, 3.3
Hz, 1H), 5.59 (d, J = 4.6
Hz, 1H), 5.22 (s, 2H), 4.31
(d, J = 7.9 Hz, 1H)

89A

(2-chloro-6-
triflucromethoxyphenyl)
methyi

735.07

F,L

734.8;
737.0

7.46 (m, 2H), 7.33 (m, 1H),
5.66 (d, J = 4.3 Hz, 1H),
5.25 (AB quartet, Av=4.9
Hz, J = 11.5 Hz, 2H), 5.14
(d, J =6.3 Hz, 1H)

90A

(2-chloro-6-
trifluoromethoxyphenyl)
methyi

735.07

F.L

734.8;
736.9

7.45 (m, 2H), 7.31 (m, 1H),
5.58 (d, J = 4.3 Hz, 1H),

5.28 (s,2H),4.28 (d, J =
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7.9 Hz, 1H)

91A

(5-chloro-2-
thienyl)methyl

657.098

F.L

656.9;
658.9

6.89 (d, J = 4.0 Hz, 1H),

6.85 (d, J = 4.0 Hz, 1H),

5.68 (d, J = 4.0 Hz, 1H),

5.15 (d, J = 6.3 Hz, 1H),
5.10 (s, 2H)

92A

(5-chloro-2-
thienyi)methyl

657.098

F.L

656.9;
658.9

6.86 (bd, J = 3.6 Hz, 1H),

6.82 (bd, J = 3.6 Hz, 1H),

5.59 (d, J = 4.3 Hz, 1H),

5.12 (s, 2H), 4.31(d, J =
7.2 Hz, 1H)

93A

(2-
difluoromethoxyphenyl)
methyl

682.635

F, L

683.1

7.49 (bd, J =7.7 Hz, 1H),
7.33 (dd, apparent bt, J =
8 Hz, 1H), 7.22 (dd,
apparent bt, J = 7.5 Hz,
1H), 7.16 (bd, J = 8 Hz,
1H), 6.79 (t, J = 74.4 Hz,
1H), 5.65 (d, J = 4.2 Hz,
1H), 5.22 (d, J = 6.4 Hz,
1H), 5.11 (AB quartet, Av
=9.2 Hz, J = 13.2 Hz, 2H)

94A

(2-
difluoromethoxyphenyl)
methyt

682.635

F.L

683.1

7.37 (d, J = 7.1 Hz, 1H),
7.29 (dd, apparentbt, J =
7 Hz, 1H), 7.16 (dd,
apparent bt, J = 7.5 Hz,
1H), 7.10 (m, 1H), 6.72 (t,
J=74 Hz, 1H), 5.54 (d, J
= 4.4 Hz, 1H), 5.11 (s, 2H),

424 (d, J=7.9 Hz, 1H)

95A

(3-flucrophenyl)methyl

634.618

E; a-

steroec

hem at
P

F; N-1

634.9

7.36 (ddd, apparent td, J =
7.9,5.9 Hz, 1H), 7.18 (m,
1H), 7.10 (m, 1H), 7.02 (m,
1H), 5.73 (d, J = 4.3 Hz,
1H), 5.12 (s, 2H), 4.79 (d,
J =6.9 Hz, 1H)

96A

(3-chlorophenyl)methy!

651.073

E; -

steroec

hem at
o

F; N-1

650.8

7.32 (bs, 1H), 7.27 (m,
3H), 5.68 (d, J = 4.4 Hz,
1H), 5.05 (s, 2H), 4.74 (d,

J=7.1Hz, 1H)

97A

(3,4-
dichlorophenyl)methyl

685.518

E

F.L

684.9;
686.9

7.42 (m, 2H), 7.20 (dd, J =
8.3, 2.1 Hz, 1H), 5.53 (d, J
= 4.6 Hz, 1H), 5.00 (s, 2H),
423(d, J = 7.9 Hz, 1H)

98A

(2,6-
dimethylphenyl)methyl

644.682

F,.L

644.9

7.05 (dd, J = 8.3, 6.4 Hz,
1H) 6.97 (bd, J = 7.5 Hz,
2H), 5.59 (d, J =4.4 Hz,
1H), 5.11 (AB quartet, Av
=18.3 Hz, J = 10.9 Hz,

2H), 5.09 (d, J = 6.4 Hz,
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1H), 2.37 (s, 6H)
99A (2,6- 644682 E F,L | 6451 | 7.03(dd, J=8.1, 6.4 Hz,
dimethylphenyl)methyl 1H), 6.95 (bd, J = 7.3, 2H),
5.54 (d, J = 4.6 Hz, 1H),
5.13(s,2H),4.25(d, J =
7.7 Hz, 1H), 2.33 (s, 6H)
100A | (3-fluorophenyl)methyl | 634.618| Z; a- | F; N-1| 635.1 |7.36 (ddd, apparenttd, J =
steroec 7.9, 5.6 Hz, 1H), 7.16 (m,
hem at 1H), 7.13 (m, 1H), 7.02 (bt,
4 J4=8.9 Hz, 1H), 5.80 (d, J
=4.0Hz 1H),5.51(d, J =
4.9 Hz, 1H), 5.07 (AB
quartet, Av=11.8Hz, J=
12.8 Hz, 1H)
101A| (3-chlorophenyl)methyl| 651.073 | Z; a- | F; N-1| 650.9; 7.40 (bs, 1H), 7.29 (m,
steroec 653.0 | 3H),5.80(d, J =4.0 Hz,
hem at 1H), 5.50 (d, J = 5.3 Hz,
4” 1H), 5.06 (AB quartet, Av
=11.89 Hz, J=12.8 Hz,
2H)
102A (0] 693.11 z E,J | 693.1; | 7.37(d,J =27 Hz, 1H),
~ 695.1 | 7.14 (dd, J=87, 2.7 Hz,
_ 1H), 6.76 (d, J = 8.7 Hz,
cl 1H), 5.63 (d, J = 4.4 Hz,
1H), 5.16 (d, J = 6.6 Hz,
1H), 5.05 (m, 1H), 2.21 (m,
1H), 2.04 (m, 1H)
103A (0] 693.11 E; E,J | 693.1; [7.24 (m, 1H), 7.11 (m, 1H),
mixture 695.1 | 6.73(d, J =8.9 Hz, 1H),
of 5.58 and 5.57 (d, J=4.2
Cl diaster and 4.2 Hz, 1H), 5.04 (m,
eomer 1H), 4.31and 4.30(d, J =
s 7.7 and 7.7 Hz, 1H), 4.02
(m, 1H), 2.21 (m, 1H), 2.00
(m, 1H)
104A (4-phenyl-2- 699.74 z G,L | 700.2 | 7.87 (m, 2H), 7.74 (br s,
thiazolyl)methyl 1H), 7.38 (m, 2H), 7.30 (m,|
1H), 5.85 (d, J = 4.4, 1H),
5.83 (brs, 2H), 5.22(d, J =
6.2 Hz, 1H)
105A (4-phenyl-2- 699.74 E G,L | 7002 | 7.82(m, 2H), 7.67 (brs,
thiazolyl)methy! 1H), 7.36 (m, 2H), 7.27 (m,
1H), 5.55 (d, J = 4.6, 1H),
5.84 (brs, 2H),
106A 1-(2,4- 680.66 | Z; G,L | 681.0 | 7.48and 7.32 (2m, 1H),
- difluorophenyl)propyl mixture 6.85 (m, 2H), 5.65 (m, 1H),
of 532and 5.26 (2d, J=6.4
diaster and 6.2 Hz, 1H), 5.20 (m,
eomer 1H), 1.86 and 1.74 (2m,
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s 2H), 0.89 (m, 3H).
107A 1-(2,4- 680.66 E; G,L | 681.0 [7.25(m, 1H), 6.83 (m, 2H),
difluorophenyl)propyl mixture 552 and 5.51(2d,J=4.5
of and 4.5 Hz, 1H), 5.23 (m,
diaster 1H), 1.86 and 1.72 (2m,
eomer 2H), 0.86 (m, 3H).
S
108A 1-(3,4- 666.64 Z; G.L | 667.0, |7.28 (m, 1H), 7.15 (m, 1H),
difluorophenyl)ethyl mixture 689.0 |5.64 (d, J 4.2 Hz, 1H), 5.29
of {(d, J=6.6 Hz, 1H), 5.09
diaster (q, J=6.6 Hz, 1H), 1.43
eomer (d, J =6.6 Hz, 3H).
s
109A 1-(3,4- 666.64 E; G,L | 667.0, |7.13 (m, 3H), 5.52 (m, 1H),
diflucrophenyl)ethyt mixture 689.0 5.14 (m, 1H), 1.43 and
of 142(2d,J=6.4and 6.6
diaster Hz, 3H).
eomer
s
110A 1-(2,4- 666.64 Z; G,L | 667.1 7.51 and 7.37 (m, 1H),
diflucrophenyl)ethyl mixture 8.85 (m, 1H), 5.65 (m, 1H),
of 5.38 (m, 1H), 5.30 and
diaster 524(2d,J=6.6and64
eomer Hz, 1H), 1.45 and 1.44(2d,
S J = 6.6 and 6.6 Hz, 3H).
111A 1-(2,4- 666.64 E; G,L | 667.1 {7.29 (m, 1H), 6.85 (m, 2H),
difluorophenyl)ethyi mixture 5.52 (m, 1H), 5.40 (m,
of 1H),1.47 and 1.46 (2d, J =
diaster 6.6 and 6.6 Hz, 3H)
eomer
s
112A 1-(3,5- 666.64 Z, G,L | 667.0 |6/97 (m, 2H), 6.76 (m, 1H),
difluorophenyl)ethy! mixture 5.65 (d, J 4.2 Hz, 1H), 5.30
of (d, J 6.6 Hz, 1H), 5.10 (q,
diaster J=6.6Hz 1H),14(d, J=
eomer 6.6 Hz, 3H).
]
113A 1-(3,5- 666.64 E; G,L | 667.0 | 6.83(m. 2H), 6.75(m,
difluorophenyl)ethyl mixture 1H),5.52(2d, J=4.8 and
of 4.6 Hz, 1H), 5.15(m, 1H),
diaster 143and 142(2d,J=6.6
eomer and 6.6 Hz, 3H)
]
114A 1-(3~chloro-2,6- 701.081| Z; G,L | 701.0, |7.39 (m, 1H), 6.94 (m, 1H),
difluorophenyl)ethyl mixture 703.0 |5.64 (brd, J =3.9 Hz, 1H),
of 5.49 (q, 6.8 Hz), 5.18 (m,
diaster 1H), 1.60 (d, 6.9 Hz).
eomer
S
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115A 1-(3-chloro-2,6- 701.081| E; G,L | 701.0, |7.35 (m, 1H), 6.89 (m, 1H),
difiuorophenyl)ethyl mixture 703.0 |5.58 (m, 1H), 5.49 (m, 1H),
of 1.56and 1.55(2d,J=6.8
diaster and 6.8 Hz, 3H).
eomer
S
116A[ 1-(3-chiorophenyl)ethyl | 665.10 E E,L | 665.1, [7.25 (m, 1H), 7.20 (m, 1H),
667.1 | 5.54 and 5.53 (2d, J=4.8
and 4.8 Hz, 1H), 5.17 (m,
1H), 1.47 and 1.45(2d, J =
6.2 and 6.6 Hz, 3H).
Table 2
M\
HOW AL O
0O -
HO
N ‘OH
H
CH, OH
Y
| OH
Y1/N -
OH
CH,
In the examples below for Table 2, Y' is H for all examples except Example 97 where
5 it is methyl.
Ex. Y MolWt | Pro. | Mass | 1H NMR peaks (CD,OD)
spec.
93 phenyimethyl 602.64 o 603.2 {7.17 (m, 3H), 7.08 (m, 2H),
5.53 (d, J = 4.6 Hz, 1H),
3.87(dd, J=7.5,4.4 Hz,
1H), 3.79 (d, J = 13.1 Hz,
1H), 3.61 (d, J = 13.1 Hz,
1H), 2.90 (m, 1H), 1.09 (d,
J=6.6 Hz, 3H)
94 |[(3,4-dimethoxyphenyl)-| 662.7 O 663.3 |7.07 (s, 1H), 6.92 (m, 2H),
methyl 5.61(d, J = 3.7 Hz, 1H),
4.07 (right half of AB
quartet; left hand signa!
obscured, J = 13.1 Hz,
1H), 3.80 (s, 3H), 3.79 (s,
3H), 3.41 (m, 1H), 1.26 (d,
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J = 6.9 Hz, 3H)

g5

[2-
(trifluoromethyl)phenyl}
methyl

670.64

671.2

7.56 (bd, J =7.9 Hz, 1H),
7.41(m,2H),7.33 (bt, J=
7.5Hz,1H), 5.53 (d, J =
4.6 Hz, 1H), 3.87 (dd, J =
7.5,4.4 Hz, 1H), 2.92 (m,
1H), 1.09 (d, J = 6.6 Hz,
3H)

96

(4-tert-
butylphenyl)methyl

658.75

659.3

7.20 (d, J = 8.3 Hz, 2H),
6.97 (d, J = 8.3 Hz, 2H),
5.51 (d, J = 4.6 Hz, 1H),
3.84 (dd, J = 7.5, 4.4 Hz,
1H), 3.73 (d, J = 13.1 Hz,
1H), 3.55 (d, J = 13.1 Hz,
1H), 2.86 (m, 1H), 1.24 (s,
9H), 1.07 (d, J = 6.4 Hz,
3H)

97

phenyimethyl

616.67

Q
(using
the
product
of
Example
93 as
starting
material)

617.2

7.30 (m, 5H), 6.55 (d, J =
3.9 Hz, 1H), 4.04 (dd, J =
7.1,4.9 Hz, 1H), 3.54 (AB
quartet, Av=49.0 Hz, J =
13.2 Hz, 2H), 2.88 (m, 1H),
2.16 (s, 3H),091(d, J =
6.6 Hz, 3H)

98

phenyl

588.62

R

589.2

7.02 (dd, J = 8.6, 7.4 Hz,

2H), 6.58 (dd, J =8.7, 1.0

Hz, 2H), 6.54 (dd, J = 7.3,
1.0 Hz, 1H), 5.57 (d, J =

4.4 Hz, 1H), 3.86 (dd, J =

6.8, 5.4 Hz, 1H), 3.59 (m,
1H), 1.04 (d, J = 6.4 Hz,

3H)

99

2-phenylethyl

616.67

617.3

7.19 (m, 2H), 7.08 (m, 3H),
5.52 (d, J = 4.4 Hz, 1H),
3.87 (dd. J = 7.2, 3.8 Hz,

1H), 2.88 (m, 3H), 2.67 (m,
2H), 1.03 (d, J = 6.4 Hz,

3H)

100

4-fluorophenyl

606.61

607.2

6.76 (dd, apparentt, J =
8.8 Hz, 2H), 6.56 (dd, J =
9.0,4.5 Hz, 2H), 5.58 (d, J
=4.4 Hz, 1H), 3.53 (m,
1H), 1.04 (d, J = 6.4 Hz,
3H)

101

2-(4-chlorophenyl)ethyl

651.12

651.2,

653.2

7.18(d, J = 8.3 Hz, 2H),
7.08 (d, J = 8.3 Hz, 2H),
5.53 (d, J=4.4 Hz, 1H),
2.9 (m, 3H), 2.7 (m, 2H),
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1.07 (d, J = 6.4 Hz, 3H)
Table 3
0=\
HOW AL .0
0] a
HO .
X N “OH
H
CH, OH
Ex. Y Molwt | Pro. Mass 1H NMR peaks (CD,0D)
spec

102 phenylmethyl 630.67 S 631.1 722 (m,5H),550(d, J=44
Hz, 1H), 3.39 (left half of AB

quartet, right half obscured, J =
14.3 Hz, 1H), 1.03(d, J=6.6

Hz, 3H)
103 cyclopropyl 580.59 S 581.3 | 5.56 (d, J=3.7 Hz, 1H), 1.47
(m, 1H), 1.06 (d, J = 6.6 Hz,
3H), 0.69 (m, 2H), 0.56 (m, 2H)
104 o———-\ 660.64 T 661.3
o)

7.29 (dd, J = 8.1, 1.9 Hz, 1H),
7.21 (bs, 1H),6.78 (d, J = 8.1
Hz, 1H), 5.97 (s, 2H), 5.50 (d, J
=4.6 Hz, 1H), 4.29 (m, 1H),
3.86 (dd, apparentt, J = 6.9 Hz,
1H), 1.18 (d, J = 6.8 Hz, 3H)
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O 1Y
HO ’
~ ” ‘OH
CH, OH
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105 phenylmethyi 603.63 U 604.1 7.25 (br s, 1H), 7.2-7.13 (m, 6H),
6.92 (d, J = 1.3 Hz, 1H), 6.84 (dd, J
=8.5and 1.9 Hz, 1H), 5.56 (d, J =
3.7 Hz, 1H), 4.42 (AB quartet, Av =
16 Hz, J =11.8 Hz, 2H),2.08 (d, J =
1.5 Hz, 3H), 1.16 (d, J = 6.4 Hz,
3H).
106 (3.4- 672.52 U 672.1, 7.30-7.26 (m, 2H); 7.22 (s, 1H);
dichlorophenyl)methyl 674.1 713 (d. J =8.5 Hz, 1H); 7.03 (dd, J

=8.3and 2.0 Hz, 1H); 6.89(d, J=2
Hz, 1H); 6.85 (dd, J =8.5, 1.9 Hz,
1H); 5.56 (br dd, 1H); 4.34 (AB
quartet, Av =34.7 Hz, J = 12.7 Hz,
12H), 2.05 (d, J = 1.5 Hz, 3H); 1.16,
(d, J =6.2 Hz, 1H).

107 | (4-fluorophenyl)methyl | 621.62 U 622.2

7.22 (brs, 1H), 7.16-7.12 (m, 3H),
6.90-6.81 (m,4H), 5.54 (d, J =4.0
Hz, 1H), 4.38 (AB quartet, Av = 25.1
Hz, J=11.7 Hz, 2H), 2.06 (d, J =
1.4 Hz, 3H), 1.14 (d, J = 6.2 Hz)

108 (4- 617.66 U 618.3
methylphenyl)methyi

7.25 (s, 1H), 7.17(d, J = 8.3 Hz,
1H), 7.04-6.99 (m, 4H), 6.93 (d, J =
1.8 Hz, 1H), 6:84 (dd, J = 8.5 and
2.1 Hz, 1H), 5.55 (d, J = 3.9 Hz,
1H), 4.37(AB quartet, Av = 16.0 Hz,
J=11.7 Hz, 2H), 2.25 (s, 3H), 2.08
(d, J =22 Hz, 3H), 1.15(d, J = 6.2
Hz, 3H)

109 | (3-fluorophenyl)methyl | 621.62 u 622

7.22(d, J=5.4 Hz, 1H), 7.2-7.16
{m, 1H) 7.16 (d, J = 8.5 Hz, 1H),
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6.94-6.89 (m, 4H), 6.82 (dd, J =8.3
and 1.9 Hz, 1H), 5.57 (d, J = 3.5 Hz,
1H), 4.41 (AB guartet, Av = 20.1 Hz,
J=125Hz 2H),2.08 (d, J=1.7
Hz, 3H), 1.18 (d, J = 6.4 Hz).

110

647.64 \ 648.1

7.24 (brs, 1H), 7.15 (d, J = 8.3 Hz,

1 Hz), 6.92 (d, J = 2.0 Hz, 1H), 6.84
(dd, J = 8.4 and 2.0 Hz, 1H), 6.65-

6.59 (m, 3H), 5.86, (s, 2H), 5.54 (d,
J =3.5 Hz, 1H), 4.30 (AB quartet,
Av=236Hz, J=11.5Hz, 2 H),

2.08(d, J = 1.3 Hz, 3H), 1.14(d, J

= 6.4 Hz, 3H).

111

(phenylmethyl)oxy-
methyl

633.66 Z 634.2

7.28-7.18 (m, 5H), 7.11(d, J = 8.5
Hz, 1H), 6.90 (d, J = 2.1 Hz, 1H)

6.78 (dd, J = 8.5 and 2.1 Hz, 1H),

5.54 (d, J =4.2 Hz, 1H), 4.66 (AB

quartet, Av = 57.9, J = 6.8 Hz, 2H),

4.43 (AB quartet, Av=19.8 Hz, J =
11.9 Hz, 2H), 1.20 (d, J = 6.2 Hz,

3H).

112

@
chlorophenyl)methyl

638 U 638.1,
640.1

7.25 (s, 1H), 7.19-7.11 (m, 4H),
6.92 (s, 1H), 6.84 (dd, J =8.5 and
1.9 Hz, 1H), 5.56 (d, J = 3.5 Hz,
1H), 4.40 (AB quartet, Av = 27.2 Hz,
J =12.0, 2H), 1.17 (d, J = 6.4 Hz).

113

(3-
chlorophenyl)methy!

638 U 638.1,
640.1

7.24 (brs, 3H), 7.17-7.16 (m, 4H),
7.06-7.03 (m, 1H),6.92,(d, J=1.9
Hz, 1H), 6.83, (dd, J =8.5and 1.8
Hz, 1H), 5.58-5.57 (m, 1H), 4.38
(AB quartet, Av=24.0Hz, J=12.2
Hz, 2H), 1.18 (d, J = 6.4 Hz, 3H).

114

{4-cyciohexylphenyl)-
methyl

685.8 v 685.9

7.26 (s, 1H), 7.19 (d, J = 8.5 Hz,
1H), 7.03 (AB quartet, Av =13.8 Hz,
J = 8.1 Hz, 4H), 6.93 (d, J = 1.8Hz,
1H), 6.86 (dd, J = 8.5 and 1.8 Hz,
1H), 5.55 (d, J = 3.5 Hz, 1H), 4.39
(AB quartet, Av = 20.6 Hz, J = 11.6
Hz, 2H) 1.15 (d, J = 6.2 Hz, 3H).

115

(-
methylphenyl)methyl

617.6 u 617.9

7.23 (s, 1H), 7.16 (d, J = 8.3 Hz,
1H), 7.11-7.01 (m, 4H), 6.92 (d, J =
1.9 Hz, 1H), 6.82 (dd, J = 8.3 and
2.0 Hz, 1H), 5.56 (d, J = 3.9 Hz,
1H), 4.39 (brs, 2H), 1.18 (d, J = 6.2
Hz, 3H).




WO 99/57125

-84-

PCT/IB99/00795

Ex.

Mol Wt
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Mass
Spec

TH NMR peaks (CD,0D)

116

(2-fluorophenyl)methyl

621.6

621.8

7.28-7.19 (m, 3H), 7.17 (d, J = 8.3
Hz, 1H), 7.01-6.95 (m, 2H), 6.90 (d,
J =1.9 Hz, 1H), 6.81 (dd, J = 8.3
and 1.8 Hz, 1H), 5.54 (d, J = 4.2 Hz,
1H), 4.48 (brs, 2H), 1.19(d, J = 6.5
Hz, 3H).

117

(4-
methoxyphenyl)methyl

633.7

634.2

7.25(s, 1H), 7.17 (d, J = 8.5 Hz,
1H), 7.06 (d, J = 8.5 Hz, 2H), 6.93
(d, J =19 Hz, 1H),6.85(dd, J=8.5
and 2.0 Hz, 1H), 6.73 (d, J = 8.5 Hz,
2H), 5.55 (d, J = 3.3 Hz, 1H), 4.35
(AB quartet, Av= 20.5Hz,J=114
Hz, 2H), 1.14 (d, J = 6.3 Hz, 3H).

118

(3-
cyanophenyl)methy!

628.6

629.2

7.54 (d, J =6.2 Hz, 1H), 7.46-7.35
(m, 2H), 7.23 (s, 1H), 7.15(d, J =
8.3 Hz, 1H), 6.91 (d, J = 2.1 Hz,
1H), 6.84 (dd, J = 8.4 and 1.9 Hz,
1H), 5.6 (d, J = 3.7 Hz, 1H), 4.45
(AB quartet, Av=42.3, J =12.3,
2H), 1.20 (d, J = 6.2 Hz, 3H).

119

[(4-
trifluoromethy!)phenyl)
methyl

671.6

672.1

7.47(d,J=8.1Hz,2H),7.33(d,J=

8.1 Hz, 2H), 7.24 (s, 1H), 7.15(d, J
= 8.3 Hz, 1H), 6.91 (d, J = 1.9 Hz,
1H), 6.84 (dd, J = 8.4 and 1.9 Hz,
1H), 5.59 (d, J = 3.7 Hz, 1H), 4.50

(AB quartet, Av=27.1 Hz, J=12.7
Hz, 2H), 1.20 (d, J = 6.5 Hz, 3H)

120

(4-
cyanophenyl)methy!

628.6

629.2

7.52(d,J=8.1Hz 1H),7.31(d,J=
8.1,2H), 7.24 (s, 1H),7.15(d,J =
8.5 Hz, 1H), 6.91 (d, J = 1.9 Hz,
1H), 6.83 (dd, J = 8.5 and 1.9 Hz,
1H), 5.59 (d, J = 3.7 Hz, 1H), 4.48
(AB quartet, Av=32.3Hz, J=134
Hz, 2H), 1.21 (d, J = 6.4 Hz, 3H).

121

(3-
methylphenyl)methyl

617.6

618.3

7.25(s, 1H), 7.18 (d, J = 8.5 Hz,
1H), 7.15-6.95 (3m, 3H), 6.93 (d, J
=2.1 Hz, 1H), 6.85 (dd, J = 8.5 and
2.1 Hz, 1H), 5.55 (d, J = 3.5 Hz, 1H)
4.38 (AB quartet, Av= 14.1Hz,J =
11.7 Hz, 2H), 2.24 (s, 3H) 1.15(d, J
= 6.4 Hz, 3H).

122

(3,4-
dimethylphenyl)methyl

631.7

632.2

7.25(s, 1H), 7.18 (d, J = 8.5 Hz,
1H), 6.96-6.93 (m, 2H), 6.87-6.83
(m, 3H), 5.54 (d, J = 3.3 Hz, 1H),
4.34 (AB quartet, Av= 129 Hz, J=
11.5 Hz, 2H), 2.17 (s, 3H), 2.15 (s,
3H), 1.13 (d, J = 6.2 Hz, 3H).

123

phenylaminocarbonyl

632.63

633.1

7.35-7.19(2m,5H),7.11(d, J=86
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Hz, 1H)6.96 (1, J = 7.4 Hz, 1H)
6.91 (d, J = 2.1 Hz, 1H), 6.73 (dd, J
=8.5and 2.1 Hz, 1H), 5.56 (d, J =
3.5 Hz, 1H), 1.22 (d, J = 6.4 Hz,
3H).
124 | 3-fluorophenylamino- | 650.62 X 651.1 | 7.26-7.20 (m, 3H), 7.15, (d, J=8.5
Hz, 1H), 7.05 (dd, J = 8.1 and 1.8
carbonyl Hz, 1H), 6.93 (d, J = 2.1 Hz, 1H),
6.76-6.68 (m, 2H), 5.58 (d, J = 3.5
Hz, 1H), 1.24 (d, J = 6.4 Hz, 3H).
125 3.4- 70152 | X 701, | 7.62(s.1H),7.33(d, J=8.9 Hz,
: - 1H), 7.23-7.20 (m, 2H), 7.11 (d, J =
dichiorophenylamino 703 8.5 Hz, 1H), 6.92 (d, J = 2.1 Hz,
carbony! 1H), 6.74 (dd, J = 8.5 and 2.1 Hz,
1H), 5.56 (d, J = 3.1 Hz, 1H), 4.91-
4.8 (m, 1H), 1.25 (d, J = 6.4 Hz,
3H).
126 | 4-chlorophenylamino- | 667.07 X 667,669 | 7.35-7.32 (m, 2H), 7.20-7.19 (m,
carbonv] 3H), 7.12 (d, J = 8.5 Hz, 1H), 6.93
y (d, J = 2.1 Hz, 1H), 6.75 (dd, J = 8.5
and 2.1 Hz, 1H), 5.57 (d, J = 3.1 Hz,
1H), 1.24 (d, J = 6.4 Hz, 3H).
127 4- 66265 | X 663 | 7.23-7.21(m,3H), 7.13(d, J =85
- Hz, 1H), 6.93, (d, J = 1.9 Hz, 1H),
methoxyphenylamino 6.80-6.76 (m, 3H), 5.58 (brs, 1H),
carbonyl 1.23, (d, J = 6.4 Hz, 3H).
128 @ 664.5 Y 665.1 | 7.24 (br s, 3H), 7.10 (d, J = 8.3 Hz,
_ 1H), 7.00 (m, 2H), 6.6 (br s, 1H),
fluorophenyl)methyl] 6.77 (br d, J = 8.1 Hz, 1H), 5.52 (br
aminocarbonyl s, 1H), 4.9-4.80 (m, 1H), 1.19 (br d,
J=6.4 Hz, 1H).
129 | (phenyimethyl)amino- | 646.6 Y 647.2 | 7.7.3-7.1(m, 6H), 7.5 (d, J = 8.3 Hz,
1H), 6.82 (br s, 1H), 6.66 (d, J =
carbonyl 8.3, 1H), 5.50 (d, J = 5.2 Hz, 1H),
4.83-4.80 (m, 1H), 1.20 (d, J = 6.9
Hz, 3H).
130 [(3.4-dichloro 7155 Y 715, | 7.39 (s, 1H), 7.23 (s, 1H), 7.18-7.01
. (m, 3H), 6.86 (d, J = 1.6 Hz. 1H),
phenyl)methyljamino- 7 1 677672 (m, 1H), 5.52 (d, 4 = 2.5
carbony! Hz, 1H), 4.85-4.82 (m, 1H), 1.20 (d,
J = 6.5 Hz, 3H).
131 (e 681.1 Y | 6811, | 7.3-7.2 (m, 4H) 7.1 (d, J = 8.5 Hz,
chiorophenyl)methyl}- 683.1 | 1H).6.77(d, J=77, 1H). 55 (brs,

aminocarbonyl

1H), 4.84-4.80 (m, 1H), 1.19(d, J =
6.4 Hz).
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Table 5

e Q

. OH

Mass

1H NMR peaks (CD,0D)
spec.
582.2

133 hydroxy

563.52 BB

5.80 (bs, 1H), 5.59 (d, J= 4.6
Hz, 1H),4.02 (q, J = 7.1 Hz,
2H), 2.04 (d, J = 1.2 Hz, 3H),

134

(phenylmethyl)amino

642.67 CcC

1.15(t, J = 7.1 Hz, 3H)
554.1

5.84 (bs, 1H), 5.56 (d, J = 3.9
Hz, 1H), 1.95 (d, J = 1.2 Hz,

135

[(3-
fluorophenyl)methyi]-

660.66

3H)
643.3

7.21 (m, 5H), 5.90 (s, 1H), 5.60
(d, J = 2.3 Hz, 1H), 4.32 (s,

136

amino

cyclohexylamino 634.69

EE, L

2H), 1.99 (s, 3H)
DD | 6612

7.30 (m, 1H), 7.03 (d, J=7.9
Hz, 1H), 6.94 (m, 2H), 5.93 (s,
1H), 5.61 (d, J = 3.8 Hz, 1H),
4.34 (s, 2H),2.00 (d, J= 1.3

137

4-pyridyimethylamino | 643.65

EE,J | 6443

Hz, 3H)
635.1

5.82 (s, 1H), 5.60 (d, J = 3.9
Hz, 1H), 3.59 (m, 1H), 1.95 (d,
J =1.2Hz, 3H),1.78 (bd, J =

11.8 Hz, 2H), 1.70 (bd, J = 13.3
Hz, 2H), 1.59 (bd, J = 12.7 Hz,

1H), 1.31 (m, 2H), 1.14 (m, 3H)

8.39 (m, 2H), 7.23 (m, 2H), 5.93
(bs, 1H), 5.60 (d, J = 3.7 Hz,
1H), 4.36 (AB quartet, Av =

20.3 Hz, J = 16.2 Hz, 2H), 1.99

(d,J = 1.2 Hz, 3H)
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138 o_——\ 686.68 | EE,L | 687.2 {6.68 (m, 3H), 5.87 (s, 2H), 5.87
o (bs, 1H), 5.59 (d, J = 3.7 Hz,
1H), 1.97 (d, J = 1.2 Hz, 3H)
HN
139 {2-(dimethylamino)ethyl-| 623.66 | EE,N | 623.8 | 5.84 (bs, 1H), 5.57 (d, J = 3.7
amino Hz, 1H), 3.27 (t, J = 6.8 Hz,
2H), 2.39 (t, J = 6.7 Hz, 2H),
2.21(s,6H),1.96(d, J=1.2
Hz, 3H)
140 | 2-furanylmethylamino | 632.63 | EE, J 632.8 | 7.35(dd. J = 1.9, 0.8 Hz, 1H),

6.28 (dd, J = 3.3, 1.9 Hz, 1H),
6.15 (dd, J = 3.2, 0.7 Hz, 1H),
5.85 (bs, 1H), 5.57 (d, J=3.7
Hz, 1H), 4.29 (s, 2H), 1.96 (d, J
= 1.2 Hz, 3H)
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CLAIMS
1. A compound of the formula
M
HOL AL O
@] -
HO
X N “OH
H
CH, OH
1

or a pharmaceutically acceptable salt, prodrug or solvate thereof wherein:

R'is H and R?is -NR°R®, -NR*C(O)R?, -OC(O)NRR* or -OR?,

or R' and R? are taken together to form =N-OR® =CR‘R?® =CR‘C(O)R’
=CR‘C(O)OR?, or =CR‘C(O)NR°R*; ‘

each R is independently selected from H, C,-C,, alkyl, C,-C,, alkenyl, -(CH,)(C;-C,,
cycloalkyl), -(CH,)(Cs-Cyp aryl), and -(CH,),(4-10 membered heterocyclic), wherein t is an
integer ranging from O to 5, said alkyl group optionally contains 1 or 2 hetero moieties
selected from O, -S(O)- wherein j is an integer ranging from 0 to 2, and -N(R’)- with the
proviso that two O atoms, two S atoms, or an O and S atom are not attached directly to each
other; said cycloalkyl, aryl and heterocyclic R® groups are optionally fused to a benzene ring,
a C,-C, saturated cyclic group, or a 4-10 membered heterocyclic group; the -(CH,)- moieties
of the foregoing R® groups optionally include a carbon-carbon double or triple bond where t is
an integer between 2 and 5; and the foregoing R® groups, except H but including any optional
fused rings referred to above, are optionally substituted by 1 to 5 R® groups, with the proviso
that R® is not H, methyl or ethyl where R' is H and R? is -OR®;

each R® is independently H or C,-C,, alkyl;

each R® is independently selected from C,-C,, alkyl, C;-C,, cycloalkyl, halo, cyano,
nitro, trifluoromethyl, difluoromethoxy, trifluoromethoxy, azido, -ORS, -C(O)R®, -C(O)ORS,
-NR’C(O)OR®, -OC(O)R®, -NR’SO,R, -SO,NR°R’, -NR’C(O)R®, -C(O)NR°R’, -NR°R’,
-S(0)(CH,)n(Ce-C,o aryl), -S(O)(C,-C; alkyl), wherein j is an integer ranging from 0 to 2,
~(CH,)n(Cs-Cyo aryl), -O(CH,)n(Cs-Cyo aryl), -NR’(CH,)n(Cs-C,, aryl), and -(CH,)n(4-10

membered heterocyclic), wherein m is an integer ranging from 0 to 4; said alkyl group
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optionally contains 1 or 2 hetero moieties selected from O, -S(O),- wherein j is an integer
ranging from 0 to 2, and -N(R’)- with the proviso that two O atoms, two S atoms, or an O and
S atom are not attached directly to each other; said cycloalkyl, aryl and heterocyclic R® groups
are optionally fused to a C4-C,, aryl group, a Cs-C, saturated cyclic group, or a 4-10
membered heterocyclic group; and said alkyl, cycloalkyl, aryl and heterocyclic R® groups are
optionally substituted by 1 to 5 substituents independently selected from halo, cyano, nitro,
trifluoromethyl, difluoromethoxy, triflucromethoxy, azido, -NR’SO,R®, -SO,NR°R’, -C(O)R®,
-C(O)OR®, -OC(O)R®, -NR'C(O)OR®, -NR'C(O)R?, -C(O)NRER’, -NR°R’, -OR?, C,-C,, alkyl,
«(CH)n(Cs-Cyo aryl), and -(CH,)(4-10 membered heterocyclic), wherein m is an integer
ranging from 0 to 4;

each R® is independently selected from H, C,-C,, alkyl, C.-Cyo cycloalkyl, -(CH,).(Cs-
C,, aryl), and -(CH,)(4-10 membered heterocyclic), wherein m is an integer ranging from 0 to
4; said alky! group optionally includes 1 or 2 hetero moieties selected from O, -5(0)- wherein j
is an integer ranging from 0 to 2, and -N(R7)- with the proviso that two O atoms, two S atoms,
or an O and S atom are not attached directly to each other; said cycloalkyl, aryl and
heterocyclic R® groups are optionally fused to a C4-C,, aryl group, a Cs-C, saturated cyclic
group, or a 4-10 membered heteracyclic group; and the foregoing R® substituents, except H,
are optionally substituted by 1 to 5 substituents independently selected from halo, cyano,
nitro, trifluoromethyl, difltuoromethoxy, trifluoromethoxy, azido, -C(O)R?, -C(O)OR’, -OC(O)R’,
-NR’C(O)R?, -C(O)NR'R?, -NR'R®, hydroxy, C,-C, alkyi, and C,-C, alkoxy;

each R’ and R® is independently H or C,-C; alkyl; and,

R® is selected from the substituents provided in the definition of R® except H.

2. A compound according to claim 1 wherein R’ and R? are taken together to form
=N-OR3, and R® is C,-C, alkyl, C,-C, alkenyl, -(CH,),(C4-C,, aryl) or -(CH,)(4-10 membered
heterocyclic), wherein t is an integer ranging from 0 to 3, the heterocyclic group is optionally
fused to a benzene ring, the aryl group is optionally fused to a 5 or 6 membered heterocyclic
group, and the foregoing R® groups, including said optionally fused moieties, are optionally
substituted by 1 to 5 substituents independently selected from nitro, halo, C,-C, alkoxy, C,-C,
alkyl, trifiuoromethyl, acetamido, tert-butoxycarbonylamino, tert-butoxycarbonylaminomethy!,
tert-butoxycarbonyl, -NR°R’, phenyl, cyclohexyl, carboxy, aminomethyl, difluoromethoxy,
triftuoromethoxy, cyano, piperidinyl, morpholino, phenoxy, and phenyithio.

3. A compound according to claim 1 wherein R' and R? are taken together to form
=N-OR?, and R® is -(CH,),(Cs-C,, aryl) or -(CH,),(4-10 membered heterocyclic), wherein t is an
integer ranging from O to 3, the heterocyclic group is optionally fused to a benzene ring, the

aryl group is optionally fused to a 5 or 6 membered heterocyclic group, and the foregoing R*
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groups, including said optionally fused moieties, are optionally substituted by 1 to 5
substituents independently selected from nitro, halo, C,-C, alkoxy, C,-C, alky|, trifluoromethy!,
acetamido, tert-butoxycarbonyl, fert-butoxycarbonylamino, -NR°R’, phenyl, cyclohexyl,
carboxy, tert-butoxycarbonylaminomethyl, aminomethyl, difluoromethoxy, triflucromethoxy,
cyano, piperidinyl, morpholino, phenoxy, and phenylthio.

4. A compound according to claim 1 wherein R' is H, R? is -NR°R?, R* is H or methyl,
and R® is -(CH,)(C¢-C,, aryl) or -(CH,),(4-10 membered heterocyclic), wherein t is an integer
ranging from O to 2, and the R® group is optionally substituted by 1 to 5 substituents
independently selected from halo, C,-C, alkoxy, C,-C, alkyl, and trifiuoromethyl.

5. A compound according to claim 1 wherein R is H, R? is -NR*C(O)R?, R is H, and
R?is C;-C¢ cycloalkyl, -(CH,)(Ce-Cyo ary!) or -(CH,),(4-10 membered heterocyclic), wherein t is
an integer ranging from 0 to 2, the aryl group is optionally fused to a 5 or 6 membered
heterocyclic group, the heterocyclic group is optionally fused to a benzene ring, and the
foregoing R* groups, including said optionally fused moieties, are optionally substituted by 1 to
5 substituents independently selected from halo, C,-C, alkoxy, C,-C, alkyl, and trifluoromethyi.

6. A compound according to claim 1 wherein R' and R? are taken together to form
=CR*C(O)OR® or =CR'C(O)NRR®, R* is H, and R® is H, C,-C; alkyl, C,-C; cycloalkyl,
-(CH,)(4-10 membered heterocyclic), or -(CH,)(Cs-C,, aryl) wherein t is an integer ranging
from 0 to 2, the aryl group is optionally fused to a 5 or 6 membered heterocyclic group, the
heterocyclic group is optionally fused to a benzene ring, and the foregoing R® groups, except
H but including said optionally fused moieties, are optionally substituted by 1 to 5 substituents
independently selected from halo, C,-C, alkoxy, C,-C, alkyl, -NR®R” and trifluoromethyl.

7. A compound according to claim 1 wherein R' is H, R? is -OR?, and R® is C,-C,
alkyl, -(CH,)(4-10 membered heterocyclic), or -(CH,)(Cs-C,, aryl} wherein t is an integer
ranging from 1 to 2, the aryl group is optionally fused to a 5 or 6 membered heterocyclic
group, the heterocyclic group is optionally fused to a benzene ring, and the foregoing R®
groups, including said optionally fused moieties, are optionally substituted by 1 to 5
substituents independently selected from halo, C,-C, alkoxy, C,-C, alkyl, cyclohexyl, cyano,
trifluoromethyl, benzyloxy and triflucromethyl.

8. A compound according to claim 1 wherein R' is H, R? is -OC(O)NR®R*, R* is H,
and R® is -(CH,),(Cs-C,, aryl) wherein t is an integer ranging from 0 to 2, and the R® group is
optionally substituted by 1 to 5 substituents independently selected from halo, C,-C, alkoxy,
C,-C, alkyl, and trifluoromethyl.

9. A compound according to claim 1 wherein said compound is selected from the

group consisting of:
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5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-fluorophenyl)methyi]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-0x0-2-(E)-propenyl)amino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3-fluorophenyl)methyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(benzofuran-2-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy--D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E}-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(benzofuran-2-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
phenyimethyloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyfjamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
phenyimethyloxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-( E)-propenyi]lamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-chlorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3,4-dichlorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-utos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-( E})-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3.4-dichlorophenyi)methyljoxime;
5-Deoxy-5-[[3—[4-[(6-deoxy-B-D-arabiné—hexofuranos-s-ulos-1 -yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(4-pyridinyl)methyiJoxime; .
5-Deoxy-5—[[3-[4-[(6-deoxy-B-D-arabino—hexofuranos-s-ulbs-1 -yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-(4-morpholinyl)phenyl)methyljoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[cyclohexylmethylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)}-O-
[(4-fluorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-b-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,4-dichlorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3,4-diflucrophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]lamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(furan-3-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(furan-3-yl)methytjoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(£)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z2)-O-
[(1,3-benzodioxol-5-yl)methyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3- _
hydroxyphenyl]-2-methyi-1-oxo0-2-(E)-propenyl}amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(1,3-benzodioxol-5-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yl)oxy}-3-
hydroxyphenyi]-2-methyl-1-oxo0-2-(E)-propenyllamino)- 1,2-O-methylene-D-nec-inositol, (E)-O-
[(3-chlorophenyl)methyljoxime; '
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-cyclohexylphenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyf]-2-methyl-1-oxo0-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (E)-O-

[(3-aminophenyl)methyljoxime;
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5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-

hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol,

{[(4-aminomethyl)phenyl]methyljoxime;
5-Deoxy-5-{{3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-

hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyilamino}-1,2-O-methylene-D-neo-inositol,

[3-(4-chlorophenyl)propyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol,
[3-(4-chloraphenyl)propyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-y!)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-( E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol,
[(3-(trifluoromethoxy)phenyt)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol,
[(4-(1-piperidinyl)phenyi)methyl]oxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxyl-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(£)-propenyllamino]-1,2-O-methylene-D-neo-inositol,
[(2-fluorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]aming]-1,2-O-methylene-D-nec-inositol,
[2-(phenylthio)ethyljoxime;
5-Deoxy-5-{[3-{4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-nec-inositol,
[(benzofuran-5-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabinc-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-0x0-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol,
[(benzofuran-5-yi)methyl]oxime;
5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabinoc-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol,
[(2-phenylpyrimidin-5-yi)methyljoxime,
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabinc-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol,
{(3-fluoro-4-methoxyphenyi)methyljoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1 -oxo-é-(E)-propenyl]amino]-1 2-O-methylene-D-neo-inositol, (E)-O-
{(3,4-dihydro-2H-1-benzopyran-4-yl)methylloxime; ‘

5-Deoxy-5-[[3-[4-[(5,6-dideoxy-5-(methyl(phenyimethyl)amino-a-L-galacto-furanos-1-
yl)oxy]-3-hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-
inositol;

5-Deoxy-5-{[3-{4-[(5,6-dideoxy-5-phenylamino-a-L-galacto-furanos-1-yl)oxy]-3-
hydroxypheny]-2-methyl-1-oxo-2-(E)-propenyllamino)-1,2-O-methylene-D-neo-inositol;

5-Deoxy-5-[[3-[4-[(6-deoxy-5-O-[(3.4-dichlorophenyl)methyl)-B-D-altro-furanos-1-
yl)oxy]-3-hydroxyphenyl]-2-methyi-1-oxo0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-
inositol;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxypheny!]-2-methyl-1-ox0-2-(E)-propenyli}amino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(furan-2-yl)methyl]Joxime;

5-Deoxy-5-[[3-[4-[(5-methyl-B-D-arabino-hept-5-(E)-enofuranuron-1-ylic  acid)oxy]-3-
hydroxyphenyi]-2-methyl-1-ox0-2-(E)-propenyf]amino}-1,2-O-methylene-D-neo-inosito!, ethyl
ester;

5-Deoxy-5-[[3-[4-{[N-(furan-2-yl)methyl]-(5-methyl-B-D-arabino-hept-5-(E)-
enofuranuron-1-yl-amide)oxy]-3-hydroxyphenyl}-2-methyl-1-oxo0-2-(E)-propenyl}amino)-1,2-O-
methylene-D-nec-inositol;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyli-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[3-(phenyl)propyljoxime;

5-Deoxy-5-[[3-[4-](6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(2-propen-1-yl)oxime;

5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyijamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(2-propen-1-yl)oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)}-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-methylphenyi)methyljoxime;
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5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-methoxyphenyl)methyiloxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-(trifluoromethyl)phenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-5- O-[(4-chlorophenyl)methyl]-B-D-altro-furanos-1-yl)oxy}-
3-hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]lamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[diphenylmethyl]oxime;
5-Deoxy-5-([3-[4-[(6-deoxy-5-phenylcarbamate-3-D-altro-furanos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyi]amino]-1,2-O-methylene-D-neo-inositol;
5-Deoxy-5-[[3-[4-[(6-deoxy-5-[(3,4-dichloraphenyl)methyljcarbamate-B-D-aitro-
furanos-1-yl)oxy]-3-hydroxyphenyi]-2-methy!-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-
neo-inositol;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z2)-O-
[(3-chlorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chloro-2-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylflamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chloro-2-fluorophenyl)methyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)}-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chloro-4-flucrophenyl)methyl]oxime;
5-Deoxy-5-{[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(£)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3-chloro-4-fluorophenyl)methyljoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neoc-inositol, (Z)-O-
[(3-chloro-5-flucrophenyl)methyljoxime;
5;Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino—hexofuranos-s-uIos-1 -ylyoxy]-3-
5 hydroxyphenyi]-2-methyl-1-oxo0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chloro-5-fluorophenyl)methyljoxime;
5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(5-chloro-2-fluorophenyl)methyi]oxime;

10 5-Deoxy-5-{[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hyd}oxyphenyl]-z-methyl-1 -ox0-2-(E)-propenyljamino]-1,2-O-methylene-D-nec-inositol, (E)-O-
[(5-chioro-2-fluorophenyl)methyl]oxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyilamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
15 [(3,5-difluorophenyi)methyiloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3,5-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy]-3-

20 hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (2)-O-

[(4-chioro-3-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyilamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chloro-3-fluorophenyl)methyljoxime;

25 5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl)-2-methyi-1-ox0-2-(E)-propenyl]lamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chloro-1,3-benzodioxol-6-yl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi]amino]-1,2-O-methylene-D-neo-inositol, (Z2)-O-

30  [(4-chloro-1,3-benzodioxol-6-yl)methyijoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yt)oxy]-3-
hydroxyphenyf]-2-methyi-1-0x0-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(5-chloro-1,3-benzodioxol-6-yl)methyl]oxime;
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5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(5-chioro-1,3-benzodioxol-6-yl)methyijoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chloro-1,3-benzodioxol-5-yl)methyljoxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)joxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inosito!, (2)-O-
[(4-chioro-1,3-benzodioxol-5-yl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-dihydrobenzofuran-6-yl)methyljoxime;
5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,3-dihydrobenzofuran-6-yl)methyljoxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-dihydrobenzofuran-5-yl)methyljoxime;
5-Deoxy-5-H3-[4-[(6-deoxy-B—D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,3-dihydrobenzofuran-5-yl)methyijoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenylJamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(1.2,3,4-tetrahydronaphthalen-1-yl)oxime;
S-Deoxy-5-[[3-{4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
(1,2,3,4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyilamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(7-chloro-1,2,3 4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
(7-chioro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino—hexofuranos-S-ulos-1--yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyilamino)-1,2-O-methylene-D-neoc-inositol, (E)-O-
(7-fluoro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(7-fluoro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
(8-chloro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyllamino}- 1,2- O-methylene-D-neo-inositol, (Z)-O-
(8-chioro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
(6-chloro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(6-chloro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
(8-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-0x0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(8-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
(6-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
(6-fluoro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]lamino}- 1,2-O-methylene-D-neo-inositol, (E)-O-

[(quinolin-2-yl)methylloxime;
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5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljaminc}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(quinolin-2-yl)methyl]Joxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1 -yi)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(quinolin-3-yi)methyl]oxime;
5-Deoxy-5-[[3-(4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyi}amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(quinolin-3-yl)methyljoxime;
5-Deoxy-5-([3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl}amino}-1,2-O-methylene-D-nec-inositol, (E)-O-
[4-(phenyimethyl)phenylmethyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[4-(phenyimethyl)phenyimethyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy}-3-
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[4-(phenoxy)phenylmethyljoxime;
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[4-(phenoxy)phenylmethyljoxime; '
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi]amino}-1,2-O-methylene-D-neoc-inositol, (Z)-O-
[(3,5-dichlorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyl]lamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3,5-dichlorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yt)oxy]-3-
- hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
(phenyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyijamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(phenyljoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
(3-chloro-4-fluorophenyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yi)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]- 1,2-O-methylene-D-neo-inositol, (E)-O-
(3-chloro-4-fluorophenyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-fluorophenyl)methylloxime;
5-Deoxy-5—[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-S—ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}- 1,2-O-methylene-D-neo-inosito!, (E)-O-
[(4-chlorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methy!-1-oxo-2-(E)-propenyljamino]-1 .2-O-methylene-D-neo-inositol, (Z)-O-
((3,4-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyf}amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,4-difluorophenyl)methyljoxime;
5-Deoxy-5-{[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
{(2,4-difluorophenyl)methyljoxime; ‘
5-Deoxy-5-[(3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-0x0-2-(E)-propenyl}amino}-1 ,2-O-methy!ene—D-neo—inositdl. (2)-O-
[(2,1,3-benzoxadiazol-5-yl)methyljoxime;
S-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2.1,3-benzoxadiazol-5-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (E}-O-
[(2,3,5,6-tetrafluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy}-3-
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyl)amino}-1,2-O-methylene-D-neo-inositol, (Z2)-0-
[(2.3,5,6-tetrafluorophenyl)methyljoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2.3-difluorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methy!-1-oxo0-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,3-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(4-phenyi-furan-3-yl)methyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-o0x0-2-(E)-propenyllamino)-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-phenyl-furan-3-yl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-0xo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(4-phenyl-furan-2-yl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-phenyl-furan-2-yl)methyljoxime;
5-Deoxy-5-[[3-[4-((6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (E}-O-
[(2,3-difluoro-6-methoxyphenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenylJamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,3-diflucro-6-methoxyphenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi]amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chloro-thiophen-2-yl)methyi]oxime;

. 5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-nec-inositol, (Z)-O-
[(3-chloro-thiophen-2-yl)methyljoxime;

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-0xo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
{(5-chloro-thiophen-2-yl)methyljoxime;
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5-Deoxy-5-[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[(5-chloro-thiophen-2-yl)methyljoxime;
5-Deoxy-5-[[3-{4-{(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
{(3-chloro-2,6-difluorophenyl)methylJoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3-chloro-2,6-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-{4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (2)-O-
[(2-fluorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi}-2-methyl-1-oxo0-2-(E)-propenyl]aminoc]-1,2-O-methylene-D-neo-inasitol, (E)-O-
[1-(3-chlorophenyl)ethyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neoc-inositol, (2)-O-
(3-diflucromethoxy-phenyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyilamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
(3-difluoromethoxy-phenyl)oxime;
5-Deoxy-5-{[3-{4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxyj-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
(4-difluoromethoxy-phenyl)oxime; »
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljlamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
(4-difluoromethoxy-phenyl)oxime;
and the pharmaceutically acceptable salts and solvates of said compounds.
10. A compound according to claim 1 wherein said compound is selected from
the group consisting of: ’
5-Deoxy-5-{[3-[4-[(6—deoxy-B-D-arabinohexofuranoﬁ-s-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(1,3-benzodioxol-5-yl)methyljoxime;
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5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl)amino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3-chlorophenyl)methyljoxime;

5-Deoxy-5-[[3-[4-((6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(3-chlorophenyl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy}-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-

_ [(3-fluorophenyl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(3-fluorophenyl)methyljoxime;
5-Deoxy-5-([3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-uios-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(benzofuran-2-y)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyi-1-oxo0-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3,5-dichiorophenyl)methyljoxime;
5-Deoxy-5-[{3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yi)oxy]-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3,5-difluorophenyl)methyiloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-nec-inositol, (£)-O-
[(3,5-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyflamino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(3-chloro-2-fluorophenyl)methyiJoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3-chloro-2-fluorophenyl)methyt]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyf)amino}-1 :2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chloro-4-fluorophenyl)methyljoxime; ‘
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5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3-chloro-4-fluorophenyl)methyljoxime;
5-Deoxy-5-{[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyijamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-chloro-3-fluorophenyl)methyljoxime;
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propeny{]Jamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chloro-3-fluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(4-fluorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenylJamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-fiuorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyl]amino)-1,2-O-methylene-D-neo-inositol, (2)-O-
[(4-chlorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(4-chlorophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyliJamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
{(4-phenyl-furan-2-yl)methyi]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chioro-5-fluorophenyi)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino—hexofuranos-s-ulos-1 -yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (£)-O-
{(3,4-diflucrophenyl)methylloxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino—ﬁexofuranos-5-ulos-1 -yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyi]amino}-1,2-O-methylene-D-neo-inositol, (2)-O-
[(3,4-diflucrophenyl)methyljoxime;
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5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos- 1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyijamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2,3-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-ox0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,4-difluoropheny!)methyljoxime;
5-Deoxy-5-{[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo0-2-( E)-propenyl}lamino}-1,2-O-methylene-D-neo-inositol, (E)-O-
[(2.4-difluorophenyl)methyl]oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(2,3,5,6-tetrafluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-((6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylJoxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (Z)-O-
(3-chloro-4-fluorophenyljoxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-0x0-2-(E)-propenyl}amino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(3-chloro-4-fluorophenyl)oxime;
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl)-2-methyl- 1-oxo-2-(E)-propenyljaminoc}-1,2-O-methylene-D-neo-inositol, (Z)-O-
[(5-chloro-thiophen-2-yl)methyljoxime;

and the pharmaceutically acceptable salts and solvates of said compounds.
11. A pharmaceutical composition for the treatment of a bacterial infection, a

protozoal infection, or a disorder related to a bacterial infection or a protozoal infection, in a
mammal, fish, or bird which comprises a therapeutically effective amount of a compound of
claim 1 and a pharmaceutically acceptable carrier.

12. A method of treating a bacterial infection, a protozoal infection, or a disorder
related to a bacterial infection or a protozoal infection, in a mammal, fish, or bird which
comprises administering to said mammal, fish or bird a therapeutically effective amount of a
compound of claim 1. '

13. A method of preparing a composition containing hygromycin A and epi-
hygromycin, wherein the ratio of hygromycin A to epihygromycin is at least 10:1, which
comprises fermenting Streptomyces hygroscopicus in media having a pH less than 6.9 at a

temperature ranging from 25°C to 35°C.
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14. A method according to claim 12 wherein said Streptomyces hygroscopicus is
Streptomyces hygroscopicus NRRL2388, or a mutant thereof, said pH ranges from 6.2 to0 6.7,
said temperature is about 29°C, and the ratio of hygromycin A to epi-hygromycin is at least
14:1.

15. The method of claim 12 and further comprising maintaining said composition at a
pH of about 6.0 to 6.4 and maintaining the temperature of said composition at a temperature
ranging from 25°C to 35°C during purification of said hygromycin A to an oil.

16. The method of claim 14 wherein said pH is maintained at about 6.0.

17. A method of preparing a compound of claim 1 wherein R! and R? are taken
together to form =N-OR?, which comprises treating hygromycin A with a hydroxylamine of the
formula H,N-OR® or a salt of said compound, where R® is as defined above, in an inert
solvent, optionally in the presence of a base if the salt of the hydroxylamine is used, at a
temperature ranging from about 0°C to 65°C.

18. The method of claim 17 wherein said inert soivent is methanol, ethanol, or
pyridine, or a mixture of the foregoing solvents, said base is Na,CO, or K,CO,, and said

temperature ranges from from 0°C to 25°C.
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A]-3-FEFR]-2-FE-1-ER-2-BD-®5HA)E&X]-1,2-0-2 ¥
E-D-FEE, (B)-0-[(B-(ZRFH)EE) TH]EG; |

5-W 8 ~5-[[3-[4-[ (6~ A-50-[(4-£ X X) FA]-B-D-FT ¢
B —ckeh E-1-) R]-3-BRER]-2-FE-1-AR-2-(D-AH L]
AHK]~-1, 2-0-3 F 3 -D-I PLEE,;

55t 8. ~5- [ [3-[4-[ (6~ Bt B ~B-D-FT 4B A ~ & ek vl —5-BA#E—1- &)
Fl-3-FAFR-2-F A 1-AR-2-(O-"H AT RHEI-1, 2-0-%F
E-D-¥MAE, (B-0-[=%FE]IMH;

5-EA~5-[[3-[4-TG-FAHG>-FRETER-B-D-T2HH %
AE-1-3) BI-3-FAFEE]I2-FTE-1-ER-2-BD-"HE] &K
#%1-1, 2-0-3 7 KX -D-Hr ILEE; |

5-BLE~5-[[3-[4-[(6-BE-5-[ (3, 4 =—RAXE) FERIAEL TR
B -p-D-F R 4E R -—ckviE-1- ) B]-3- 2R EA] 2~ FE-1-AK
-2~ (B)-@HAIRA]-1, 2-0- 8 ¥ E-D-F LA

5~ B, ~5-[[3-[4-[(6-BLA-B-D-HHER -k ah-5-BHE-1-)
Al-3-FRAFER]-2-FE-1-RA-2-B-"AHETEL]-1,2-0-8F
E-D-#LEE, (D-0-[(3-8FK) V]G,

5— % 8.5 [3- [4- [ (6-BLA-B-D-FT 5 ~ & ok why~5- BB —1-2)
]-3-FAFEA]2-FEA-1-BRK2-(A)-"AHXI&HKX]-1,2-0-2F
BE-D-#T LB, (2-0-[(3-&—2-RFEE) THIE;

5Bt 8. -5-[[3-[4-[ (6-BL A -B-D-F X - & ok wh—5-FA#E-1-5)
f]-3-FAFERER]2-FE-1-ARK-2-(O-"HEITRE]I-1,2-0-2F
E-D-#PLEE, (B)-0-[ (3-F-2-RXE) ¥FH&]F;
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rrrrrr

5= A ~5-[[3-[4-[(6-BLAPB-D-F 4R - T ok wh—~5-Ea45-1- 1)
A)-3-FAER]-2-FRE-1-ER-2-(D-AHAIEE]-1, 2-0-5 7
A-D-HMEE, (D-0-[(3-E—4-RAER) FE];

S BAS-[[3-[4-[ (6-BLR-P-D-FT#EH - & ok wh—5- B 45~ 1)
RI-3-FEFK]-2-FTR-1-AR-2-(HD-BHETER]1, 2-0-5 P
A-D-#E, (B)-0-[ (3-f-4-RER) VL]
5-MLA~5-[[3-[4-[(6-FLA-PB-D-F 4R - C.vk wh—5- M -1 £ )
RI-3-FRAFR]-2-FRE-1-ER-2-(D)-FHAIEL]-1,2-0- 7
E-D-#ME, (D-0-[3-K-5-KEL) FE]IK; |
SRS [[3-[4-[(6-BLAB-D-FHEH - ok vh—5- B 4-1-%)
Al-3-AER]-2-FRA-1-AR-2-BD-"HBA]EA]-L, 202 ¢
A-D-#MEE, (H-0-[(3-£-5-RER) TR
5-BLE-5-[[3-[4-[(6-MEA—P-D-FTHER - ek vh-5-FHE—1-1)
A]-B3-FAFK-2-FEA-1-EK-2-BD-"dHX])E&RL]-1, 22057
E-D-#FWEE, (D~0-[(5-8-2-FER)THAE;
5-MLA~5-[[3-[4-[(6-BLEAP-D-F 4R - & ok vl —5- B $E-1-£)
A]-3-FXER]2-FE-1-ER-2-(BD-FHRAIEHE]-1,2-0-%F
E-D-#HME, (B)-0-[(G-£-2-AEHL)FHE;
5-BLE~5-[[3-[4-[ (6-FLA-P-D-F 4R - C.wk vh—5- M H-1- )
AI-3-FZEFE]2-FE-1-ER-2-BD-FmHLIEL]-1,2-0-2
A-D-#ALEE, (D-0-[(8,5-=fFX) FAIH;
| 5-BLE~5-[[3-[4-[ (6-BLE-P-D-FT4E % — O vk vh-5-F3E-1- )
RI-3-#ZEFK]2-FRE-1-ER2-BD-FHA]E&A]-1,2-0-2 7
E-D-#PLEE, (B)-0-[(3,5-=RFHL) FREI55; |
5-BLE.-5-[[3-[4-[(6-BLA-P-D-FT#EH - T ek vh—5-FAFHE—-1- %)
AI-3-FAEEE]I2-FRA-1-ER-2-D-AKEIRZE]-1,2-0-2F
A-D-#WEE, (D-0-[(4-8-3-REX) FE]I; |
5-BLE-5-[[3-[4-[ (6-BLA-B-D-FTHE A - Ok v -5~ B -1~ )
Bl3-#EAFXE] 2-FE-1-ARK-2-BD-AHFAILKX]-1,2-0-x2F
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E-D-H LB, (B)-0-[(4-£-3-REHE) 74]15;
5-BLE~5-[[3-[4-[ (6-BLE-P-D-FH#ED -k wh—5-MHE-1-1)
Al-0-FEERE]2-FE-1-ER2-(A-AHRE]IE&R]-1,2-0-CF
E-D-HILEE, (B)-0-[(4-£-1,3-(F A LFAH-6-2) T
5~BL g ~5-[[3-[4-[ (6-M B-B-D-FT 42 M ~ & sk vh—5- B 451 -2t )
RI-3-AEFRA]-2-FRA-1-ER-2-(BO)-AHAIEAT-1,2-0-€F
E-D-#E, (D-0-[(4-8-1,3-¥EF A LmEH-6-1) FL]#;
5-BLE-5-[[3-[4-[(6-BLAP-D-FHHEH - Cekvh-5-B#E-1-2£)
Al-3-FEAFE]-2-FEA-1-AR-2-(B-GdHLI&AX]-1,2-0-%F
HA-D-F LB, (B)-0-[(G-£-1,3-EF R 23r N H-6-%) V1]
5- B A5~ [3~-[4-[(6-BLA~B-D-FAEH - T ok vl —5-FHE~1-£)
fl-3-AFRA]2-FE-1-8R-2-B-"HAIEEL]-1,2-0-%F
E-D-# B, (D-0-[(5-8-1, 3-(HF R HmAH-6-%) FL]
5-BL R ~5~[[3-[4-[ (6-BLE~P-D-FT#EH - T vk wh—~5- B E~1- &)
FI1-3-FXFRA]2-FHE-1-ER2-(D-AHEL]IRE]-1,2-0-F
E-D-#EE, (B)-0-[(U4-§-1,3- Rt AP REH-5-1) TR,
5-BLE~5~-[[3-[4~-[ (6-BLA~P-D-F 4R -k vwl-5-FH-1-4)
A]-3-FEFRI-2-FE-1-ER-2-(A-@HE]8E]-1,2-0-%F
H-D-HEE, (D-0-[U-F-1, 3K R LHEKEH-5%) FXI5;
5-BL A ~5-[[3-[4-[ (6-FLE~P-D-FHER - T vk wh-5-FHE-1-%)
Fl-3-AEA-2-FE-1-ER2-BD-aHXI&E]-1,2-0-2F
A-D-#ILEE, (B)-0-[(2,3-=&Xfkwh-6-2X) PRI
5Bl ~5-[[3-[4-[(6-BLE~B-D-FT#HH - Lok —5-FHE-1-%)
CRI--AARE]2-FR-I-AR-2-(B-AFH AT RAT-1L,2-0-2F
E-D-FME, (2)-0-[(2, 3-—AXFfekwh-6-3) FHX]H;
5-BL 8. ~5-[[3-[4-[ (6-BLEA-B-D-F 4B — T ek wh-5-FHE-1-1)
fl-3-FZEFEX]-2-FE-1-BR-2-(BA)-FHALIL&HKA]-1,2-0-%F
E-D-#AEE, (B)-0-[(2, 3-=&FF=wdh-5-4) FA]15;
5-BLA~5-[[3-[4~[(6-BLEA-P-D-F 42 8 — ek wh—5- B $E-1-35)
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fI-3-FEFE]2-FE-1-ER-2-D-"H R &L]-1,2-03 W
E-D-#IE, (D-0-[(2, 3-=4FHskwh-5-4) TR

5-BLA~5-[[3~[4-[ (6-BL.A-P-D-F #&EH - T, ek vh-5- B 51— 1)
l-3-FXFXR]-2-FA-1-ERK-2-BA-FHATEA]-1,2-0-5 %
A-D-#MEE, (B-0-(Q1, 2,8, 4-wEMAE-1-£) f5;

5-BLA~5-[[3-[4-[ (6-BLA-P-D-F#HH - T vk vh—5-BAE-1-£)
f1-3-FREE]2-PR-1-ER-2-(B-AHXIE&RX]-1,2-0- & F
E-D-#ME, (H-0-(1,2,3,4wEMHE-1-1) F5;

5-BLE~5-[[3-[4-[ (6-FBLA—B-D-F#HE A - Tk wh—5-F4E-1- 1)
R]-3-FEFA]2-FH-1-ERK-2-D-BHA]E&R]-1,2-0-®F
E-D-#E, (B)-0-(7T-£-1,2,3,4wEiiE-1-£) 15,

5B A ~5-[[3-[4-[ (6~ E-P-D-F#HEH - Cekwh—5- B 4E-1-4)
A]-3-FAFE]-2-FE-1-ER-2-(D-FHALTE&HE]-1,2-0-2F
E-D-#WEE, (D-0-(T-£-1,2,3,4-w3 EE-1-1) J5;

5-WA-5-[[3-[4-[(6-FE-P-D-FTH X - C.okvh-5- B $E-1-%)
A]-3-FAFE]-2-FE-1-RRK-2-A)-"HEIRHA]-1,2-0- 27
E-D-#PLEE, (B)-0-(T-#-1, 2, 3, 4w &/ E-1-2) #5;

5-BL A —5-[[3-[4-[ (6-BLE-B-D-FT#ER - & ek vl —5-F4E-1-2L)
13- FERA]2-FHE-I1-ERK-2-B-AFLI&*L]-1,2-0-8 7
E-D-#MIE, (D-0-(7-%-1,2, 3, 4w E4E-1-1) F;

5- Bt A5 [[3-[4-[ (6-BLA~B-D-FT 4% A - T =k wh -5 M HE-1-5)
B]-3-HAEAFERE]2-FPEA-1-AR-2-BD-FHEIKE]-1,2-0%F
A-D-HMEE, (B)-0-(8-R-3, 4-—A-24 1-FHwwh-4-K) 57

5— 5t f.—5-[ [3-[4-[ (6- Bt &—B-D-FT 4% 5 — & ok wh—5- BA 4B —1- &)
Al-3-FRAER]2-FE-1-FRK2-B-AHXIRA]-1,2-0-8F
E-D-FILEE, (2)-0-(8-£-3, 4——&-2H1-(5wh—4-3) §5;

5-BLE-5-[[3-[4-[ (6-BLA~B-D-FT & - T,k wly ~5- B #E-1- )
B1-3-BEFERA]2-FE-1-ER-2-B-AHX]&A]-1,2-0-2F
FE-D-IMEE, (B)-0-(6-8-3, 4- =82/ 1-k(3Hwrh—4-X) 5,
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5-W B ~5-[[3-[4-[ (6-FA-P-D-F R - ok wh—5-FHE-1-1)
A1-3-EFA]2-FE-1-EK-2-B-"% L] £ K-, 2-0-8F
E-D-#PLEE, (2D-0-(6-8-3, 4~ =520 1-F 3 %vh-4-1) §5;

5-Bt A —5-[[3-[4-[(6-BLEPB-D-FTHEH - vk vh—5-FAHE-1-%)
Al-3-FAFEERT2-FEA-1-ER-2-B-"H X1 &K1, 2-0-2 &
E-D-#FEE, (5)-0- (8-R-3, 4-— & 21—k Fwhnws—4—K)

5-BL 8 -5-[[3-[4-[(6-BLE-P-D-F M - T vk wh-5-F4E-1-2£)
A1-3-FEAFRE]2-FE-1-AaRK-2-(B)-A"AHBLIEEL]-1,2-0-F
K-D-HEE, (2)-0-(8-#-3, 4~ =R 2K 1- ¥ wbvh-4-1) I5;

5Bt -5~ [ [3-[4-[ (6~ Bt F~B-D-FT 35 1 — &k wh—5— B #—1- 2 )
f]-3-FAXE]2-FTE-1-ER-2-D-AKE]E&XT-1,2-0-2F
E-D-#IBE, (B)-0-(6-%-3, 4= & 24 1-¥#fwwh-4-2) F5;

5-BLE.-5-[[3-[4-[(6-BLEPB-D-F#HH - O =k w5 HE—-1-%)
AI-3-FRAFERA]2-FE-1-BK-2-D)-AHX]KEX]-1,2-0-%F
E-D-#WEE, (2)-0-(6-R-3, 4 =420 1-Fstubwh—4-3) f5;

5-BL A -5-[[3-[4-[ (6-FLA-PB-D-F#EH - Lok wh-5- B 41~ 3)
Fl1-3-FEAEL]2-FE-1-ER-2-B-"ABH LI &E]-1,2-0-2F
F-D-#IEE, (B)-0-[(E%-2-F&) FRI5;

5-BLA-5-[[3-[4-[(6-FLE-B-D-FT R - T ek wh—5-B F-1-5)
Fl-3-FEFEL]-2-FR-1-8RK-2-(BD-FHEA)EKE]-1,2-0-2F
X-D-#uEE, (2)-0-[(5%k—2-8K) VR]HF;

5-BLB-5-[[3-[4-[(6-BLA-B-D-FHEH - .k vh-5-FHE-1-3&)
fl-3-2AFER]2-FE-1-ER2-B)-AFLIE&EX]-1,2-0-2F
A-D-IrpLEE, (B)-0-[(F%-3-X) TR

5-WLE -5~ [[3-[4-[(6-BLA-P-D-FT4EH - Tk vh—5- B H—1-1)
Gl-3-AEA] 2-FA-1-ER2-B)-"mHATAE]I-1,2-0-%F
E-D-#pLEE, (D-0-[ (B%-3-K) FX]155;

5t 85~ [[3-[4-[ (6-BLE-P-D-F# A -k h-5-F4E-1-5)
fl-3-AFL]-2-FE-1-ER-2-B-"HEI&E]-1,2-0-2F
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cre-

E-D-#MEg, (B)-0-[4-CGEPR)ETRAIEG:;
5-BE.~5-[[3-[4-[(6-BLA-P-D-FHEH - ek wh-5-BFE-1-1)

A1-3-#AFRA]2-FRE-1-AR-2-(D-"mHX]&EX]-1,2-0- 2 F

F-D-FHWEE, (D)-0-[4-CEFR)EXFR]HE;

5B 4~5-([3- [4—[ (6-BEEL—B-D-FT 452 — &, vk wh—5— EA -1 J%)

13- ERX]2-FER-1-ER-2-B-AFALIRKL]-1, 2-0-F

E-D-#PLEE, (B)-0-[4-CGERIKR) X FRE]H;

5-BL &, —5-[[3-[4-[(6-WE~B-D-F B - Tok wh—5- B E-1- %)
BI1-3-FAFEE]2-FE-1-ER2-B)-A%HEX]IL&E]-1,2-0-27F
E-D-#LE, (2)-0-[4-(ERE)ETFREIE; |

5- I8, ~5-[ [3-[4~[(6-FLE-PB-D-FT4ER - Tk vh—5- B HE-1-4L)
A1-3-FLAXEE]2-FHE-I-ARK-2-B-dFL]&/E]-1,2-0-27F
E-D-FHMBE, (D-0-[(8,5-=8FX) FHi]HE;

58 -5-1[3-[4~-[ (6-BLA-P-D-FHER -k wh-5-FHE-1-5)
B1-3-2AFA-2-FE-1-ER-2-A-AHLIRK]-1,2-0-%F
E-D-#BE, (B)-0-[(3,5-=&KEH1) PR]1MHE;

5B E~5-[ [3-[4~-[ (6-BLA—B-D-F R - Tk wh—5-FAHE-1-1)
l-3-BA XA 2-FHRA-1-ERK-2-BD-"HEIK/HK]-1,2-0-2F
E-D-#ALEE, (2)-0-(RK) A

5- Bt 8,~5- [ [3—-[4-[ (6~ A—B-D-F R - T ok vh—5-EA$E-1-25)
Al-3-FhAXEE]2-FE-1-ARK-2-(A)- ﬁﬁ%ﬁl_ﬁ%] 1,2-0-&%F
FE-D-#EE, (B)-0-CGEE)

5t 8. ~5- [ [3-[4-[ (6-FL & —B-D-FT 4 & - & ok vh—5-FA#E—1- %)
fl-3-FEFERI2-FE-1-ER2-B-"HEEIRE]-L, 0-0-FF
E-D-FHILEE, (2)-0-(3-F-4-RFX) M5

5 I, 8.~ 5— [ [ 3~ [4—[ (6~ Bt f—B-D-FT 35 B - & ok v —5-FA4E-1-4%)
f1-3-ZAER]2-FE-1-ER-2-B-AHEIRA]-1,2-0-2F
E-D-#PLEE, (£)-0-(3-8-4-#F )5

5— Wt 8, —~5—[ [3- [4-[ (6~ B A —B-D-T & - & ok b ~5- R -1-45)
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e ~em

f1-3-FEFA]2-FE-1-ER-2-B)-AH AT RHE]-1,2-0-27F
EX-D-#BE, (B-0-[4-8¥EE) VI,

5-BLA-5-[[3-[4-[ (6-BLA-PB-D-FH 4R - =k eh—5-EAE-1-3)
AI-3-F A E K] -2-F E-1-RR-2-(D)- ﬁﬁﬁﬁ%]ﬁﬁk] -1, 2-0~-%. ¢
E-D-#ME, (B-0-[@-£E1)PE]15; |

5-BLA-5-[[3-[4-[ (6~-BLAP-D-FBER -k wh-5-FE-1-14)
Al-3-FEER2-FE-1-ER2-(D-ABATER]-1,2-0-%F
E-D-#ILER, (2)-0-1(8,4-=5FH)TH]G;

5-BLE—5-[[3-[4-[ (6~ A-P-D-F X - T =k sh—5- BB -1-3)
Bl-3-#AFE]2-FE-1-ER-2-B-aHEX]I& K], 2-0-BF
E-D-#EE, (D-0-[2,4-=—fEXHX)FH]HG;

5-BLE-5-[[3-[4-[(6-BLE~-B-D-F X - vk wh—5-EB-1-)
f1-3-#AFRA]-2-FH-1-ER-2-BD-AHBXIAE]-1, 2-0-%F
E-D-#WLEE, (B)-0-[(2,4—=#REKE) FEIHG;

5Bl —5-[[3-[4-[ (6~ B A -P-D-FT & B — &k wh—5- A HE-1-K)
f1-3-AER]2-FPE-1-ER-2-BD)-AFEXIR&ET-1,2-0-2 ¢
E-D-#FMEE, (D-0-[(2,1, 3-FfE——5-5) FHA];

5-BLE~5-[[3-[4-[ (6~BLA-B-D-FER - Ok wh—5-FHE-1-3K)
A]-3-AER)-2-FE-1-BR2-B-BHRLIEA]-1,2-0-2F
E-D-FE, (B-0-[(2,1,3-Fkf8—=k-5-3) FHX];

5-J 8 —5-[[3-[4-[ (6-BLEA-B-D-FTHEH - T ek vh-5-83E-1-38)
G1-3-#AFR]2-FE-1-AR2-A-AHRAIEK]-1,2-0-%F
E-D-#PLEE, (BH)-0-[(2,3,5,6-mwaEXL) FIE]F;

5— . 5 [ [3-[4-[ (6~ F~B-D-FT 4B 0 - & ok 5B 3E-1- 1)
A]-3-FAER]-2-FE-1-AR-2-(D-AHRAIEHA]-1,2-0-%F
E-D-FLEE, (D-0-[(2,3,5,6-va #£F3%) ¥HE]5;

5, F—5—[ [ 3 [4—[ (65 ~B-D—FT 457 — T, =k wh—5— B 45 -1- 1)
13- AFE]2-FE-1-ER-2-BH-AFL]KE]-, 2-0-2F
AE-D-#LEE, (B)-0-[(2, 3-=RERX) FAIHG;
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5-BLA5-[[3-[4-[(6-FLEPB-D-FTH R - sk h-5-FE-1-%)
A]-3-FEXR]-2-FPR-1-ARK2-(B-"FHAIEHR]-1,2-0- W
A-D-#HME, (D-0-[(2, 3-=f¥K) 7] 5;
5-BLE-5-[[3-[4-[ (6~ A-B-D-FHEH - ok h-5-B#HE-1- 1)
f]-3-FAFK]-2-FR-1-ER-2-BD-"FHATER]-1,2-0- % F
A-D-# LB, (B)-0-[(4-FFE-skwh-3-2) P11,
5-BLA~5-[[3-[4-[(6-BL.A-P-D-FAHEL ~Cekvh-5-FHE-1-1)
£1-3-FEXRA]-2-FE-1-AR-2-B-"AHAIEA]-1,2-002 9
A-D-#TIEE, (D-0-[ (%X -F$-3-%)FH]5; |
5 Wi .~5-[[3-[4-[ (6- LA P-D-FT B - T sk -5~ M 4E—~1-)
A]-3-FE XA 2-FE-1-AR-2-(D-"AHAIE&KX]-1,2-0-2F
E-D-#EE, (B)-0-[ (4-Fk—=kwh—2-2£) VLA,
5-BLA~5-[[3-T4-[ (6-BLA-P-D-FHEH -k wh-5-BAHE-1-%)
Fl1-3-2A X A]-2-FH-1-ER-2-D-AHE]EARX]-1,2-0-2 7
E-D-#FHMEE, (D-0-1U-] F—kwh-2-3) FEIM;
5-BLE-5-[[3-[4-[ (6-BLEA-P-D-THEE - kv —5-AHE-—1-1)
Fl-3-F X EE]2-FE-1-AR-2-BD-AHX]RZEX]-1,2-0-2F
E-D-#EE, (B)-0-[(2,3-—f-6-FALER) TRIH;
5-BLE~5-[[3-[4-[ (6-BLA—P-D-F 4% — & ok wh—5- B $F~1-35)
F1-3-F AR -2-FE-1-ER-2-(B)-AFEIRE]-1,2-0- % F
E-D-#pEE, (-0-[(2,3-—Hf-6-FALEX)FH]H;
5Bt A, —5-[ [3-[4-[ (6-BLA~B-D-F 4B 7 — Tk wh-5-FR3E-1-35)
A1-3-FEFEAI-2-FE-1-ER2-A-AHEXIRE]-1,2-0-2F
A-D-#E, (B)-0-[(-&—Kd-2-%) 7EIH; |
65—t &, ~5-[[3-[4-[ (6-BLEA-B-D-FT#EH - O ok wh—5- - 1-5)
F1-3-FZRAFHA]-2-FE-1-ER-2-B-"AHBX]RKE]-1,2-0-%F
E-D-FLEE, (2)-0-[(3-&~—Ev»—2-4) FL]HE;
5- 8 -5-[[3-[4-[(6-BLE-PB-D-FTHE A - &k vh-5-FHE-1-1)
a]-3-pAFA]2-FE-1-AR2-D-dHE]&E]-1,2-0-2F
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A-D-# B, (B)-0-[ (6-f~Ei-2-4) TR,
5-BLA~5-[[3-[4-[(6-FLE&-PD-F#HE - O ek vl —5-BHE-1-)
A]-3-FRAFE2-FE-1-ER-2-BD-A"HEI&R]-1,2-0-27
A-D-#IEE, (D-0-[(G-f—Ew—2-2) 7] s5; .
5-BLE~5-[[3-[4-[(6-FLE-PB-D-F M - T ek —5-FE-1- 1)
Fl-3-FRFER]2-FPE-1-ER2-(H-"HXIE&RA]-1,2-0-8F
FK-D-FILEE, (£)-0-[(3-8-2, 6-=—fKFEEL) 7P*]k;
5-BLA5-[[3-[4-[(6-FAP-D-FHH - .vhvh-5-84E-1-14)
A8 A K- FA-1-AR-2-(B)-"AH AT E&A]-1, 2-0-2 7
EA-D-#FHMAE, (D-0-[(3-£-2,6-—fKFEX) FHA]H;
5-BLA~5-[[3-[4-[ (6-FLAP-D-F#HE A - ek wh—5-BAFE-1- %)
A]-3-FHAERE]2-FE-1-ER-2-BD-A%EX]E&H1]-1,2-0- % F
A-D-#PLEE, (D-0-[(2-fF¥ERX) FHL]HS;
5-BLEA-5-[[3~[4-[(6-BLE-B-D-FT A - T vk b5~ HE-1- 1)
A1-3-FEFA]2-FA-1-ER-2-B-daH#x]1aHi]-1,2-0%F
A-D-#pEE, (B)-0-[1-B3-8FxH) X1, |
5-BLA~5-T[3-[4-[(6-BLA-P-D-F A - Tk wh—5-84E-1-3)
A]-3-AFR]2-FE-1-ERK-2-B-AHELIE&RX]-1,2-0-5F
E-D-# B, (D-0-B-=RTRE-FERX)5;
5t A, —~5- [ [3~[4-[ (65t B ~B-D-FT 45 7 — T, vk o~ 5~ B 45 —1- )
A]-3-AFER]2-FE-1-ARK-2-(BD-@HX]I&X]-1,2-0-2 ¥
E-D-#rpLEE, (B)-0-G-—RKFPAAEK) T |
5-BLg.-5-[[3-[4-[ (6-BLA-P-D-FT 2R - Lk vh—5- M $E-1-3L)
R]-3-#EFERA]2-PR-1-AR-2-B-A@HBAIL&HL]-1,2-0- 27
E-D-#EE, (D)-0-(U-=RTVTEE-FH)5;
5-BLA-5-[[3~[4-[(6-BLA-B-D-FHEH - Tk wh-5-FHE~-1-35)
A]-3-FEAFR]2-FHE-1-ARK-2-(A-"mHEIE&X]-1,2-002F
E-D-#PLEE, (B)-0-(U-—RFPARE-FE)HE;
VAR BT A0 H 64 7T 25 A e w1 .
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E-D-FWLEE, (B)-0-[(S-£¥F1) ¥,

5—J &, -5 [ [3—-[4-[ (6-BLA-PB-D-FT H#H - Tk wh-5- B #HE-1-35)
13- FEHA]-2-FA-1-AR-2-B-®HEXIAK]-1,2-0-F
E-D-#ALEE, (D)-0-[(3-RFX)WE]E;

5— it . ~5-[ [3-[4-[ (6-BLA—P-D-FT$E - & vk v —5-F4E-1- )
H]-3-A ¥R 2-FE-1-AR-2-(B-AHFE]E&HE]-1,2-0-2F
A-D-#E, (2)-0-[CEHfokrd-2-38) VA1

5- i, 8,—5- [ [3— (4~ [ (6- Wi & ~B-D-FT4FH — Tk v —5-FA4E-1-55)
g1-3-hERA]-2-FEA-1-ER-2-(BA-AHEIRE]-1,2-0-2F
E-D-FWE, (D-0-0(8,5~-=8FE) FAIH;

5t B, ~5- [ [3-[4- [ (6-FLA-B-D-FT R - Tk v —5-BA#E-1- &)
gl-3-rER]2-wE-1-ER-2-B)-"/HEIEAE]-1,2-0-2F
E-D-#LEE, (2)-0-[(3,5-—RA%EE) FEIMG;

5- it &, ~5-[ [3-[4~[ (6- L A —B-D-FT$5 2 - &=k v -5- B HE-1- )
H1-3-FAER]-2-FHA-1-AR-2-B-"HFEIKE]-1,2-0-2F
R-D- B, (B)-0-1(3,5-=RFE) FTEIHE;
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5~ -5-[[3-[4-[(6-BLE~P-D-FER - T ok vl —5-BAME-1- 1)
fl-3-BEFR]2-FE-1-FRK-2-(HD-8%A14%]-1, 2-0-8F
E-D-FILEE, (2)-0-[ (8- —2-f¥X) FEIH;

6 Wt A ~5-[[3-[4-[ (6-BLA-B-D-FTHEE - Lok -5 B $E-1- %)
AJ-3-EEE]-2-FE-1-ER-2-B-A"H X &A1, 2-0- %9
E-D-FWLEE, (B)-0-[(3-f—2-#¥F %) FXE]15;

5~ BLA~5-[[3-[4-[(6-FLA-B-D-ITHE R - Lok vy —5-BAHE-1-35)
Al-3-FEFR]2-FE-1-ERK-2-B-"HE)8&HKX]-1,2-0-%F
E-D-#FHME, (D-0-[(B-F-4-RFX)FE]5;

5~ A ~5-[[3-[4-[(6-BE-P-D-FTHE -k vh-5-F4E-1-4)
F]-3-FRFER]-2-FE-1-EK-2-B-FHFATRE]-1,2-0- 2 F
E-D-#WLEE, (B)-0-[(B-8£4-RFEE)¥H]E;

5-BLE~5-[[3-[4-[ (6-HE-P-D-F R ~ ok sh—5-F#E-1-%)
A]-3-FAFA]-2-TE-1-AK-2-(B)-@HAIEE]-1,2-0-2F
E-D-#WLEE, (D)-0-T(4-8-3-FFK) TE]IGF;

5~ A—5-[[3-[4-[ (6-BLEAPB-D-T 4R ~ T ok wh—5- B -1- %)
BI-3-FRAXK]-2-FE-1-AR-2-B-AHEXIR&K]-1,2-0-%F
E-D-FIE, (B)-0-[(4-8-3-F%FK) 7E15;

5-BLE~5-[[3-[4-[ (6-BLA-B-D-FTHEH - T ok wh—5-F$E-1-1)
B1-3-FEXR]-2-FRA-1-8R-2-B-FHELI&AL]-1,2-0-2F
A-D-#EE, (2)-0-{@-f|FEE)FEIPE; |

5-Bt 8 ~5-[[3-[4-[(6-FLE-P-D-FT4EH ~ & =k wh -5 $E-1-3K)
Al-3-BEERAT-2-FE-1-ER-2-B-"HE]IRKE]-1,2-0-2F
E-D-#WLEE, (B)-0-[U-RFX)FHEIHE;

5Bt 8 ~5-[[3~[4-[ (6-BLE-P-D-FT3EH - T ek g —5-B#HE-1-5)
£1-3-FAEA]-2-FE-1-ANR-2- (- "HE]LE]-1, 2702 F
E-D-#MEE, (2)-0-[U-5EK)¥A]H;

5— Bt 8 ~5-[[3-[4-[ (6-FE-P-D-FEH - Tk wh—5-F#HE -1~ )
fl-3-#EFER])2-FE-1-AK-2-(OD-FHEIRE]-1,2-0-2F
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E-D-#MEE, (B)-0-[(4-& ¥ %) ¥H]MH,

5-BLA~5-[[3-[4-[ (6-BLE-PB-D-T4EH - Tk wh—5-EEB—1- 1)
Al-3-FEFE]2-FE-1-ER-2-(D-AHEIAE]-1,2-0-%F
A-D-#IE, (2)-0-[(4-%E-kwh-2-4) FHAIH5;

5- W8 ~5-[ [3-[4-[ (6Bt &~B-D-F #5 & - & vk wh—5- B 4B —1— %)
AI-3-FEFRA]2-PE-1-ER2-D-"HXLIERX]-1,2-0-%F
E-D-#ME, (2)-0-[(3~-&-5-FFEL) FH]BE;

5~ A ~5-[[3-[4-[(6-BLA-B-D-FT4HEH - ek vh—5-FE-1-%)
Fl-3-AFRA]2-FRA-1-BR-2-(D-FHR]IRRA]-1,2-0-%F
E-D-#ME, (B)-0-[3, 4 =AER) TRIE; |

5~BLA~5-[[3-[4-[(6-BLAP-D-FT4E D -, ok vh -5~ $E-1- 1)
f1-3-#RAFR]2-FR-1-AR-2-BA-AHBLI&HX]-1,2-0-8 7
E-D-# B, (D-0-[(3,4-=R¥HE) FTHE]15H;

5L R —-5-[[3-[4-[ (6-BLA-P-D-FT R — Tok b ~5- B #E-1-3L)
A]-3-FEFRA]2-FRA-1-ER-2-BA-"AHXLIEK]-1,2-0-27F
E-D-#WLEE, (B)-0-[(2,3-=RFXX)FRIE; |

5Bt a5~ [3-[4-[ (6~-FLEAP-D-F AR - vk wh—5-$E-1-L)
fl1-3-FRFRA]2-FE-1-BERK-2-D-"AHAIE&E]-1,2-0-L F
E-D-#ILEE, (D-0-[(2,4—=RFEX) VRN
 5-BLA-5-[[3-[4-[ (6~ A -B-D-FTHEH - & =k vl ~5- B #E—1- )
A1-3-2FFEX]2-FRE-1-ER-2-B-ABLIR/AXA]-1,2-0-2 ¥
E-D-#LEE, (B)-0-[(2,4-=FFK) FHX]1k;

5-BLA-5-[[3-[4-[(6-FLE-PB-D-FHER - Tk vh—5-FHE-1-1)
£1-3-AE A 2-FE1-ERK-2-(D-FHLIKET-1,2-0-%F
E-D-#E, (H-0-1(2,38,5,6-wHEL) LI

5-BLA-5-[[3-[4-[(6-BLA-P-D-FTHEH - ok vl —5-FFE-1-1)
fl-3-A XXl 2-FE-1-EK2-(H-AFXIEHL]-1,2-0-2F
E-D- LB, (D-0-B-£4-RFXHL)FF;

5- Bt 8, —5-[[3-[4-[ (6-BLE-P-D-FTAEH - Tek v —5-FRHFE-1-3)
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A1-3-FREF X 2-FE-1-BR-2-B-AFXIE&E]-1,2-0-2F
E-D-#EE, (B)-0-(3-8-4-£%RX)F5;
5~ A ~5-[[3-[4-[(6-FLA-P-D-H#HEH - T ok vh-5- B 4E-1- %)
A]-3-FLAFER]-2-FRA-1-AR-2-(BD-"HEIE&K]-1,2-0- %7
E-D-#HE, (2)-0-[ (5-§f—Es—2-%) FHIH; |
ARS8y T 25 A A lE R4,

11, —#fATEFHELSY. SRS MERE. REFDPEE.
BALMHREIREDGUBREA XA RBG BB, COEHS
A F RN ERLATEACS Y F= T 25 ) AR,

12 —HEFTHALDY., BREXMBARE. REFUBEERF
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LW, EXEEAEFAXETARANZTRKIEEY.
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25C-35C 85 LB . fEpHAT6. 96932 5 o A BE.
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MEEAERBELALE T AL14:1.
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P EARFA25C-35CHEA.

16. WA K147 E QG F ¥, EFAEpHEEFN 46.0.

21




17. EFR'FREF# BA=N-0R G B F) Z K1 E LB o5 0 &7
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HIRARERAA: BE, R&, AR, Z&TFA —RATEE ZAT
834, &%, -COR, -C(0)OR’, -0C(0) R, -NR'C(0O)R®, —C (O)NR'R’,
“NR'RY, R, CrCoikC—Coltf i, |

HF AR AR Ik 530 A HK C,—Cobt 2

R3% B R® &9 52 U L2 o R I Sh o BOR R,

3k 65 K 1464 eL3E AR B4, B, PR R L F# &=N-0R"
BRHC-CoheX. CCAEE. —(CH).(C—CiuF &) x-(CH) . (4-107T
223R), FHPtR0-36 s, A THEEEXRASL, FETRELS




—MORE6T LA EMES, RWHERE, CQEMETARBLOGERS,
TIA -5 A T A RARERMK: X, 84, C-CREA -
¥k, CoClel, ZRATFHA, LEAE RTEABAEE, RTARA
KETFTE, BRTREE, -NRR, ¥%&, Rk, 5%, &A7E =
RPRA, ZHTERE A& wowk, SRK, RAEFTHEEA
KAtk %6 X 14 GRS, B, L PRBRERH AR
=N-OR’ R’ A~ (CH) « (Co—CooFF 2L) i~ (CH.) . (41004 3R), H Pt 20-3
AR, XA THRIEXFME, FETHML —A5H6T Rt
HE, mWHERE, QIEMETERBLHIS, ThEHI-54A%E
Wik BT I BRI Ak, BF, CCGRAX, CCRrE, =
ATVE, uead, RTEEX, RTAZARL, -NRR, %214, 3¢
S, BE, RTAZAKATE, KAFTE, —EF&A&E =47
A, A, ke, SRRA, RAEPERL,
Efth:a ey X 1o aEqis, B, EFRAH. RBP4
~NR’R'. R'HHX ¥ E. A (CHy) . (Cs—CioE ) 3~ (CH,) . (4-1075 42 3K),
FoprRO205 8K, ARATHRBBEI-ABRIBEAIRE. CCGREA
A, C-Cul iAo = W 3R 6 IO B,
Hifsgdeg X1t @t RFfEbsd, B, L PRAH. A
~NR'C(O)R*. R*AIH. RRACC I B IE. —(CH).(C—Cw F k) &K
~(CHp) «(4-1050.43R), HE Pt R20-269 %, FEATHHE —A5R6T
R EME, RATHRE -MERIHES, WHARE, aFARE
Tk A A S, Tk -5 T E G B FE. C-CRAK CC
B3k e = R T A6 R IRAR. |
Ak 6 X 14 G IR EE4, B, R PRPRERHR
=CR'C(0) OR*H=CR'C(0)NR’R*. R'AH. R°AH. CrCobtk. CoCoZRitei.
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5-BLE~5-[[3-[4-[(6-MLA-PB-D-MT4EH - C.vkvh-5-FHE-1-1)
Bl-3-FAFXA]2-FEA-1-ARK-2-(D-"HXI&1]-1,2-0- 7
E-D-HIEE, (2)-0-[(4- KX PE]IR;
5 BRR5-[[3-[4-[(6- B -B-D-FT4EH — T ok wh—5- B 41— ;ﬁa)
A1-3-FARRE]-2-PRA-1-FR2-BD-@HA]A&K]-1,2-0-FF
F-D-HALEE, (2)-0-[(8,4—=§FK) 7HE]1;

5-BLE-5-[[3-[4-[(6-BLA-P-D-F T - T okvh-5-EBHE-1-%)
Fl-3-#EFA]-2-FE-1-AR-2-(H-AKBAIKZEK]-1,2-0-%7
DB, (B)-0-[(8,4—=—&¥%)FA]MH;

5—WL A ~5-[[3-[4-[(6-MLA-B-D-FT 42 2 - Tk wh—5-FA4E-1-3%)
A3 R K EK]-2-FRA-1-AR-2-(H)-"AH A LKA]-1, 2-0- £ F
A-D-#HWB, (B)-0-[ (4-wts k) ¥i155;

5-BL A —-5-[[3-[4-[(6-MLA-P-D-F#EH - Tk o —5- B #E-1- %)
f1-3-F AR E]-2-TA-1-AR-2-(A-AH L] ZA]-1, 2-0-%F
E-D-#HPLEL, (D-0-[(4- (45K XK) TE]F; |

5-BL 8 —5-[[3-[4-[(6-BLA-P-D-F4EH - Cekwh-5- B E-1-3)
B]-3-F R FRX]-2-TE-1-AR-2-(B-"H X KA ]-1,2-0-2F
A-D-#EE, (B)-0-[HFTHETFEIRE;

5-BLE—5-[[3-[4-[(6-BLA-B-D-FH R - T ek wh—5-FAHE-1-3)
A1-3-FXEX]2-FE-1-ER-2-(B-AFHRIRZK]-1, 2- GFJE‘F
E-D-FEE, (2-0-[@—FFXK)FHi]E;

5-Bt A, ~5-[ [3-[4-[(6-B.E-B-D-F# R - . ohwh-5-MHE - 1-1£)
fl-3-FEF A 2-FH-1-FRK-2-(A-"BA]I£K]-1,2-0-%7F
E-D-#rEE, (B)-0-[(2,4-=£3FK) FHi]Mm;

5-BLA~5-[[3-[4-[ (6~-BHLEA-B-D-FT & - T ek v -5- B #E-1-3%)
f1-3-#2EER]2-FHE-1-ERK-2-(BD-AKE]EE]I-1,2-0-2F
F-D-#ALEE, (B)-0-[(3,4-=RFXK) ¥FX]1;

5-Ft 8.—5-[[3-[4-[ (6-BLAB-D~THE A - T ok v —5-FA 1)
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A]-3-#RFER]2-FR-1-BR-2-(B-"%EL]IE&X]-1,2-0-%F
A-D-FLEE, (B)-0-[(kwh-3-%) FEIE:;

55— [3-[4-[ (6-FL A -B-D-FT#51 - T, sk v —5- AR 45— 1 1)
fl-3-FEFE]-2-FE-I-ERK-2-B-AHLI&HR]-1,2-0-57
E-D-# B, (2)-0-[ (kh-3-2%) TR, |

5-BLA-5-[[3-T4-[ (6-BLEPB-D-FHEH -k wh-5-F#HE-1-1)
B]-3-FEAFA]-2-FR-1-ARK-2-(D-"aFAX]1Eax]-1,2-0-2 7
A-D-FMEE, (D)-0-[(1, 3-XIF=RAELRXE-5-4) FAIH;

5-BLE~5-[[3-[4-[(6-BLE-P-D-FTHER -, vk wh-5-BAFE-1- %)
Al-3-mA A 2-PE-1-AR-2-B)-aHRAT&E]-1,2-0-%F
ER-D-#FLEE, (B)-0-[ (1, 3-FF— R AH-5-5) FE]5;

5-BLE~5-[[3-[4~[(6-BLA-P-D-F M - ok vh—5-F3E~-1- 1)
A]-3-AXR-2-FE-1-ER2-B-AK LI £E]-1,2-0- 8 F
E-D~#EE, (B)-0-[ 3-F3 kL) viLlm;

5-BLA~5-[[3-[4-[ (6-BLEA-P-D-FT 4 - T vk vh—5-B#HE-1-2)
Bl-3-#AFEI-2-FA-1-ARK-2-(A-AHAIKAI-1, 2-0- 7
E-D-FAE, (B)-0-[(-THEFRE) FTHRIE,

5B 8 ~5-[ [3-[4~[ (6-BLE~P-D-FT#E A - Cek vl —5- M $E—1- &)
A]-3-FXEE]2-FE-1-AR-2-D-@HBE]IE&R]-1,2-0-2F
E-D-F B, (B)-0-TB-KAFE)FTRAIN,

5—- LA ~5-[[3-[4~[(6-BLE-P-D-FI 4B — vk vh—5-BR4E~1-3L)
f1-3-FAFEER-2-FER-1-ER2-B-d@HE]1&KL]-1,2-0-2 7
A-D-# g, (B-0-[[@-RAEFER)ER]IFAIE;

5—Ji. f—~5-[ [3-[4~[ (6~ E-P-D-F B4 - & sk wh—5- A FE~1- )
A]-3-HRARFERI2-FTE-1-EK-2-B-@FHEI&HEA]-1,2-0-2F
E-D-#EE, (2)-0-13-U-8XR) mi]lh;

56—t A —5-[[3-[4-[(6-BLA-P-D-F H#EH - .ok sh—5- B -1- )
F1-3-FRAEK]2-FE-1-ER-2-BD-A%HKX]2%]-1,2-0-2F
E-D-#IEE, (B)-0-[3-(4-KFEL) AE]H;
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5-BLA—5-[[3-[4-[(6-BE-P-D-FT A - T ek wh—5- B HE-1-2)
AI-8-#AFET-2-FA-1-AR-2-(D)-AH L] EXT-1,2-0-% 7
K-D-#HME, (D-0-[B-(ZRFTEL)EX) PR,

5B A —5-[[3-[4-[ (6Bt A—B-D-F #E A - Tk wh—5- A4 -1~3k)
fI-3-BEER]2-FHA-1-AK-2-(D-AHAIA&L]-1,2-0-F F
A-D-FWLEE, (B)-0-[ (- (-sodh) 2 4) 745

5-BLA~5-[[3-[4-[ (6-BLE-P-D- 4R - Tk vh-5-EA4E—1-32)
A)-3-FEFER]2-FE-1-ER-2-D-AHLIE&A]-1,2-0-5F
E-D-#HEE, (BA)-0-[-8¥XX)FHR]EG;

5B ~5-[[3-[4-[ (6-LE~P-D-F #H — T vk vl ~5~E 45 ~1-3)
A]-3-FEEXE]-2-FR-1-AR-2-(D)-AHEIRA]-1,2-0-%F

E-D-#NBE, (B)-0-[2-GEmi) ZH ],
| 5-BA~5-[[3-[4-[ (6-FLA—P-D-F 4% — T ok vh-5-EAAE-1- )
Al-3-FEFR]2-FE-1-BR-2-B-"aHX]I&A]-1,2-0-5F
E-D-H LB, (B)-0-[ CGRitwkwh—-5-38) YA 145;

65—t -5-[[3-[4-[ (6-BLA-P-D-FTHEH - sk wh—5-BRE-1-5)
A1-3-FXFR]2-FWE-1-ER-2-(D)-"AHA]RE]-1, 2-0-F .
HR-D-#ALEE, (D)-0-[ CGR3t=kw-5-%) F&]1/E;

5-BLE.~5-[[3-[4-[(6-BLA-P-D-FT X - Tk vh—5-FR#E—-1-3)
)3 A FEk]-2-FE-1-RR-2-(D-"HAIRR]-1,2-0-2F
F-D-#LBE, (B)-0-[(2-FkEw-5-3)PRX]5;

5-BtLE~5-[[3-[4-[(6-BLA-P-D-FH#EX - =k vh—5-B#HE-1-55)
A]-3-#AXEI-2-FE-1-EK-2-(A-"AHAE]R&HA]-1,2-0- 27
FE-D-#LBE, (B)-0-[(3-A~4-FPEREFEX)THIHG;

5-BL 8. —-5-[[3-[4-[(6-BLA-PB-D-FT 4 - ok vh—5-FA4E-1-35)
Al-3-BEER]2-FE-1-ER-2-B-"AFL]IE&HX]-1,2-002 7
E-D-FBE, (B)-0-[(3,4-=&A~20-1-F5fabnh-4-2) TR

5-RLE~5-[[3-[4-[ (5, 6-—BA-5-(FE CGRFHR) Ko L-F
LR kb E-1-K) £ ]-3-F AR K] 2-FE-1-AR-2-(B-FH

g




- reore

AI1R8HK]-1, 2-0- & F X -D-# PLEE;

5-MLE~5-[[3-[4-[(5, 6-—ME~5- KKK o L-FHEH -k
B-1-A)AR]-3-2RFE]2-FEA-I-AR-2-(A-"HHE] LK
&£]-1, 2- O T 3k ~D~H7 L

5 -5 [ [3-[4- (6~ Bi . —5- o-[ (3, 4—';&%%)‘?%1 —B-D-
BT 2R kb 4 -1-4) 8] -3-AXF R 2-FE-1-ARK-2-(A-F
WIRIRE]-1, 2-0- . F R -D-H LB

5-BL A -5-[[3-[4-[ (6-BLA-P-D-F#E R - Cekvh—5-E#HE-1-%)
B1-3-FEEAT2-FE-1-ER-2-BO-ABKEIEAE]-1,2-0-2F
E-D-# LB, (B)-0-[ (wkwh-2-%) PRI

5- Bt &—5-[[3-[4-[ (5-F A -B-D-F 4R — fE—5- (B) - Hkwh B &
-1-AB)AI-3-FEAFE]2-FEA-1-ARK-2-BA-"A%E] &
£1-1,2-0-® FE-D-¥HNE, THE;

5- M & —-5-[[3-[4- [[N—(%‘ﬁ: 2-3) V] (5- *F% —B- D—Fﬁb@ﬁ
—FE-5-(B)-ekvhEa-1-A-m ) f]-3-F XA X A]-2-FE-1-
R-2-(B) -mHE]RE]-1, 2- O—JE‘?Q?E ~D—# LB |
‘ 5t 8, ~5-[ [3-[4-[ (6-BLHA-P-D-FT3EH - Tekwh—5-BAHE-1-5)

Al-3-2AFRI2-FE-1-AR-2-B-"aHX]&K]-1,2-0-%F
E-D-#rpLEE, (B)-0-[3-CGER) AX]1E;

5— Bt A ~5-[ [3-[4-[ (6-BLA-P-D-FT M — Cek h—5-FA4E-1-3L)
A1-3-FEEE]2-FE-1-BR2-B-FHATRHL]-L,2-0-2 7
HE-D-#IEE, (2)-0-(C-FH-1-3)15;

5— Bt 8,~5- [ [3-[4-[ (6-WL B —P-D-F #EH — & ok why—5-EAHE—1-5)
A]-3-BEEAT-FE-1-AK-2-(B-AHEIKAL]-1,2-0-BF
E-D-#pLEE, (B)-0-(2-&®H-1-35) 5

5— it A, ~5-[ [3-[4-[ (6-BLE-B-D-F #& A — Tok wh—5- B #-1-5)
f]-3-FEAFEET-2-FE-1-ARK2-B-"HETREI-1, 2- O—Jﬁ‘f’
E-D-# LB, (B -0-[(A-FEER) TIE]1G;

5Bt 8- 5-[[3-[4-[ (6L & —P-D-FT 4 M — vk wh—5-FA#E-1- &)
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AI-3-FAFR]-2-FR-1-A&k-2-D-AHAIEL]-1,2-0- %7
A-D-HE, (B-0-[G-FPAEERL)FRLIE,

S~ A~5-[[3-[4-[ (6-BLA~P-D-FT#HH - Tk wh-5- B4 —1- 1)
RI-3-FRER]-2-FR-1-AR-2-B)-"HXI&A]-1,2-0- 87
A-D-#MEE, (B)-0-[G—(ZRAFE)ER) FL]H;

5-MLA-5-[[3-[4-[ (6-BA-5-0-[(4-KE L) FA]-B-D-F &
R R E-1- ) B]-3-BEER]-2-FTE-1-ERK-2-BD-BH L]
KH]I-1, 2-0- % F R -D-F LB,

5-MLA~5-[[3-[4~[(6-BLEAP-D-F M - vk wh—5-E 45 —1- )
I-3-FZAFXE]-2-FR-1-ER-2-BD-"aHA]8%]-1,2~0- 8 F
R-D-#ME, (B)-0-[—(FE]1k;

5-BLA-5-[[3-[4-[(6-MA-5-X AL T E-B-D-F £4FH v
mAE-1I-A) R]-3-FAXE]2-FE-1-ARK2-B-85114
£1-1,2-0-F FH D ILE;

5-BA-5-[[3-[4-[(6-BE-5[(3, 4 —EXRA)VRIEATE
B -B-D-FT 4B —ck g -1-3K) R1-3-F XX A ]-2- TR -1- R AR
~2~(E) - IR A1, 2-0- & FH-D-F LE;

5-A~5-[[3-[4-[(6-FLA-P-D-FH A - ek vh-5-FE-1-2L)
F]-3-BEFXE]-2-FE1-ER-2-B-"dHBAIE&A]-1,2-00% 9
E-D-#FIEE, (D-0-[(3-LKFEK) TR

5~ —5-[[3-[4-[(6-BLE-PB-D-F4EH - Cekwh-5-BE-1-%)
AI-3-FEEXR]2-FE-1-ER-2-B-"FHFLIE&HK]-1,2-0-8F
EA-D-#ME, (D-0-[(3-F-2-83FL)FA]H;

5 E—~5- [ [3-[4-[ (6~ A—B-D-FT 45 2 — &, ok wh—5- B 41— L)
£]-3-FAFXA]2-FRA-1-ERK-2-B-d@HmAI&KE]-1,2-0-2F
K-D-#IBEE, (B)-0-[(B-8-2-R*¥L) FHL]1k;

5-BL B —5-[[3-[4-[ (6-BLA-P-D-F X - Cokvh-5-FE-1-2)
A]-3-FEAEE]2-FTE-1-ER-2-B-"HALIR/HA]-1,2-0-8F
A-D-#H M, (2)-0-[(3-RA-4-RER) FH]H; |
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5-BLE-5-[[3-[4-[ (6-BEA-P-D-FHEA - ok nh-5-FE-1-%)
Al-3-F#AFRA]2-FR-1-8RK-2-B-AaHL]&EX]-1,2-0-2F
E-D-#HE, (B)-0-[(3-E4-AFK) ¥i15;

5-FLA~5-[[3~[4-[(6-BLE-B-D-FHER - Ok vh-5-F#HE-1-£)
Al-3-BRAER]-2-FE-1-FK-2-B-BAHAIERAI-1,2-0-8F
E-D-FMIE, (2D-0-[(3-F-5-RFHL) ¥w&]57;

5-BLE~5-[[3-[4-[(6-BLE-P-D-FT3BEH - ek a5~ B~ 1-2)
AI-3-AFEA]2-FE-1-ER-2-(B-"@aHLIE&HA]-1,2-0-2 ¥
A-D-HMEE, (B)-0-[(3-8-5-fFERE)¥HL]IE; |

58 —5-[[3-[4-[(6~-BLA-B-D-F # M - T, vk v —5-EA#E-1- %)
£1-3-FAFX A 2-FE-1-ER-2-B-daBAI&L]-1,2-0-2F
E-D-#B, (2)~0-[G-8-2-fFEL) FHxIMG;

5-FLE5-[[3-[4-[(6-FLA-P-D-F#ER - ok wh-5-BA#HE-1-%)
Fl-3-FHEERA]-2-Fh-1-ER2-D-dHL]LHLI-1,2-0-8F
E-D-#F LB, (B)-0-[(6-F-2-RAF¥K) ¥k,

5- Mt 8. ~5-[[3-[4-[ (6-FLEA-B-D- 4R - Tk vh—5- B4 ~1-K)
f1-3-#EFEAI2-FE-1-ER-2-B-dH AT &HE]-1,2-0-8F
E-D-#WLEE, (2)-0-[(3,5-=R¥XEK)FHXIMHE;

5-BLA-5-[[3-[4-[ (6-BEP-D-FHER - kvh-5-B#HE -1-1)
A]-3-FEA XA 2-FA-1-ER-2-B)-@Hm A8 %]-1,2-0-2F
HA-D-#HME, (B)-0-[(3,5-=#FXHK)FHEIHE;

55t . ~5- [ [3-[4-[ (6~ A ~B-D-FT 5 A - & ek vy -5~ B - 1- )
]-3-EEE]2-FE-1-ER2-BD-"HE]fE]-1,2-0-27F
F-D-#AE, (2)-0-[(4-£-3-AFEK)FEIE;

5-ft A —5-[ [3-[4-[ (6-BLE~B-D-FT4E R — O ok wh—5-BAHE-1-H)
Al-3-AFExl2-FE-1-AR-2-BD-"AHAIRKE]-1,2-0-2F
E-D-#LEE, (B)-0-1@-£-3-2FE) FEIEG;

5-J. 8. ~5-[[3-[4-[ (6~ B -PB-D-FT 4 — ok wh-5-HE-1-4&)
Al ER]-2-FE-1-ER-2-B)-FHAI&E-1,2-0-2F

Il
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E-D-# B, (B-0-[(4-&-1,3-KHF AR rKEH-6-2L) FL]m:
5-WLA—5-[[3-[4-[ (6-FLAB-D-FHEE - Cekvh-5-E3E-1-1)
FI-3-FRAFR]2-FH-1-AR-2-(BD-FHAIE&E]-1,2-0-LF
- ED-HEE, (D-0-[(4-R-1, 3-FHF AL AH-6-1) F A,
5 8.~5—[[3-[4-[ (6-FLA-P-D-FT 455 — & ok v —5- B 451~ )
RI-3-BARR]-2-FE-1-fR-2-(D-"H AT EK]-1, 2-0-2 F
A-D-#E, (B-0-[(5-8-1, 3K AfmREH-6-4) P15
5-PLA~5-[[3-[4-[(6-BLA-P-D-FT4ER - ok wh-5-FAE-1-1)
BI-3-FAFE-2-FRE-1-ANK-2-(A)-A/HEIR/X]-1,2-0-%F
E-D-3LEE, (2-0-[(5-£-1, 3K =R 2 3R H-6-2) F 2] 55
5-BL A ~5-[[3-[4-[(6-BLA-P-D-FT4EH - C.vkwh-5-FE-1-%)
Al-3-FRAREA]2-FE-1-ER2-BA-AHFALIE&%]-1,2-0-57F
E-D-#ILEE, (B-0-[(4-£-1, 3-8 LR EH-5-1) 741 5;
- A ~5-[[3-[4-[(6-BLE-P-D-FEE - Cvk vh—5-F4E-1-2L)
f1-3-X XA 2-FA-1-ER-2-(OD-FHE]1L£HK]-1,2-0-27F
A-D-#MEE, (D-0-[(4-£-1 3-FF =R F KRB -5-K) PRI
5—Bf 8.~5-[[3-[4-[(6-BLA-P-D-FTHE X - C.ok vh-5-F4E-1-)
Al-3-XFAE]2-FE-1-ER-2-BA-FH LI KHE]-1,2-0-2F
E-D-IrEE, (B)-0-[(2,3-=—&a¥Xfkwh-6-£) PRI
5-BLE5-[[3-[4-[(6-PLA-P-D-#HEH - T, vk vh-5-BR4E—1-3L)
fl-3-FRER]2-FTE-1-ARK-2-(A-"HA]AKEA]-1,2-0-2F
E-D-#F B, (2)-0-[(2,3~-=&Ffwh-6-3) FIIH;
5-BLE~5-[[3-[4-[(6-BLA-P-D-F#E & - Tvkwh—5- B HE-1-1)
al-3-#XXE]-2-FE-1-ER-2-(H-AHEIRE]-1,2-0-LF
HE-D-#LEE, (B)-0-[(2, 3—=&FKikvh-5-3%) V&A1,
5-BLE~5-[[3-[4-[(6-BL.A-PB-D-F#EH -k —5-EAHE-1-)
fl-3-FAF R 2-FR-1-AR-2-(BD-"AHEI&E]-1,2-0-%F
E-D-FALE, (D-0-[(2,3-=&F fekwh-5-3) F15;
5-BL @ ~5-[[3-[4-[ (6-BLAP-D-FT4EE - T ok i —5- B $E-1-)
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f1-3-RAFER]2-FA-1-RK-2-BD-AHAIEA]-1,2-0-BF
E-D-FWLEE, (B)-0-Q1,2,3, 4-wHAE-1-R)5;
5-BLA~5-[[3-[4-[ (6-FLE-P-D-FHH - okwh-5-FE-1-%)
AJ-3-FAFK]-2-FE-1-EAR-2-B-"FARIARX]-1,2-0-%F
E-D-#ME, (D-0-(1,2,3, 4-9 GALE-1-£) F;
5-FBLE-5-[[3-[4-[(6-BLA-P-D-F X - C vk uh-5-FfE-1-3%)
A1-3-FEFA]-2-FE-1-BR-2-A)-"aH LT E&HX]-1,2-0-8F
E-D-#MEE, (B)-0-(7-§-1,2,3,4 9 EAHE-1-£) I5;
5-BLE~5-[[3-[4-[(6-F A —B-D-4EH - T vk sl -5-FE-1-£)
A1-3-FEAFER]-2-FE-1-ER2-B-GFHELIEAL]-1,2-0-8F
A-D-#WLEE, (D-0-(7-8§-1,2,3, 4w A& E-1-1) i5;

5~ ~5-[[3-[4-[ (6-HE~B-D-FEH - L=k wg-5-BE-1-K)
fl1-3-FZXEXI2-FR-1-AR-2-OD-FHFXIEKX]-1,2-0-2F
A-D-FPhLEE, (BD-0-(T-#-1, 2,3, 4-mE4LE-1-%) i5;

5- Wt 8, ~5-[ [3-[4-[ (6-Bt. A ~B-D~FT4EH - T ek wh-5-BAE-1-3)
fl-3-FAEFE]-2-FE-1-ER-2-(A-"HBE]ILE]-1,2-0-2F
E-D-#ILEE, (D)-0-(T-#-1,2, 8, 4-wWAE-1-1L) 5;

5t 8. ~5-[[3-[4-[ (6-FLE-B-D-F4E % - ok wh-5-F3E-1-K)
f1-3-FEF R 2-FE-1-FR-2-D-AH AT ERX]-1, 2-0-2F
F-D-#ILEE, (F)-0-(8-5-3, 4K -2/ 1-Ftwtvh-4-3) B5;

5- L& -5 [ [3-[4-[ (6-BLA-B-D-FT 4R - T ok vl —5-FHE-1-3)
Al-3-FAEEA]-2-FE-1-ERK-2-B-AHKXIZA]-1,2-0-2F
E-D-FMEE, (D)-0-(8-8-3,4—— 52/ 1-(5wbwh—4-3K) §5;

5 W, -5 [ [3- [4—[ (6Bl 3.—B-D~FT 45 % — & ok g —5- A #5125 )
Fl1-3-FAFEA]I-2-FE-1-8RK-2-BH-"HA]&FX]-1,2-0-%F
E-D-#PLER, (B)-0-(6-8-3, 4= H-2H 1K S ovh—4-2) 15

5— it 8. ~5- [ [3-[4-[ (6-FLA-B-D-F R - ek wh—5- B #B-1-4)
A]-3-FAFE]2-FE-1-ERK2-B-AFALIEA]-1L,2-0-27F
F-D-#EE, (2)-0-(6-84-3, 4~ —FH 24 1-kK5tmwh-4-2K) i5;
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ro rerr

5-L A ~5-[[3-[4-[ (6-BLE-P-D-FT4EH - Cvk vl —5-EA#E-1-£)
A]-3-FEFA]2-FE-1-E&R-2-BD-"HALIE&RX]-1,2-0-8F
E-D-FIBE, (B)-0-(8—-#-3,4- =& -2/ 1-E 5 wwh-4-£) F5;

5-BLA~5-[[3~[4-[ (6-BLB-P-D-T#H R - Cvkwh-5- B -1- )
RI-3-EAEA]2-FH-1-A&-2-(D-"HEIER]-1,2-0-2F
FA-D-#IEE, (2)-0-(8-#-3, 4—— 4 -2H1-Ffwbvh—4-£) #5;

5-BL A ~5-[[3-[4-[(6-BEL A -PB-D-FT 4R - .=k vh—5-B4E-1-3)
A]-3-FAER]-2-FE-1-AR-2-(BD-aFBAEILE]-1,2-0-2F
E-D-# B, (B)-0-(6-#-3, 4 =& -2/ 1-3(Jfwbwh—-4-3) 53

56 8, -5~ [ [3-[4-[ (6-BLE~B-D-F B A - Tvk i —5- M1 L)
f]-3-B#AFAEI 2-FE-1-ERK-2-B-aHXI&R]-1,2-0-%9F
E-D-FPLEE, (2)-0-(6-§-3, 4~— & ~2H1-F fubvh-4-2) J5;

65— . .5 [ (3[4~ [ (6~ B . ~B-D- BT 45 % — & ok vy —5-EA 48— 1K)
Fl1-3-FEFE]-2-FR-1-ERK-2-B-"AHEIE&E]-1,2-0-%F
K-D-FWEE, (B)-0-[(Eok-2-F) ¥E]II;

5Bt A~5-[[3~[4-[ (6-FLA-B-D-FT#E - T ok wh—5- B4 -1-58)
fI1-3-FEFA]-2-FEI1-ERK-2-BD-"aHE ] &ZEX]-L,2-0-2F
R-D-#pLEr, (-0-[(dh-2-3) TR,

5 8 -5-[ [3~[4-[ (6-BLE-P-D-F #2 & — T, vk vl —5—FA#E-1-3L)
A1-3-FAFE]2-FE-1-ER-2-B-FHEIRKE]-1,2-0-2F
E-D-#ME, (B)-0-[ (Eh-3-2) FE1H; |

58 -5-[[3-[4-[ (6-BLEA-B-D-F &8 — T, vk wh -5 ER#E -1 L)
fl-3-AFRE 2> FE-1-ER-2-BA-"FILIEKL]-1,2-0-2F
E-D-# B, (2)-0-[ (Bdk-3-%) ¥R]H;

5t A.—5-[[3-[4-[ (6-BLA-B-D-FT A - T vk s —5-BHE-1-35)
fl-3-FEFA]-2-FA-1-FR-2-D-AHATEK]-1,2-0-2F
E-D-#pLBE, (B)-0-[4-CGEFE)ETFTE]MR;

5- A —5-[[3-[4-[ (6-BL & ~B-D-FT#&E & — T, sk wh—5- 4 -1-35)
fl-3-FAER]-2-FRA-1-AR-2-B-"aHL]&Ki]-1,2-0-2F
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E-D-#EE, (2)-0-[4-CEPR)EXTEIE;
5-BLA-5-[[3-[4-[(6-HA-B-D-MEL - ok vy —5-FHE-1-1)
A I-3-FFFE]-2-FHE-1-ARK-2-D)-AF X &HX]-1,2-0-% F
E-D-HEE, (B)-0-[4- CREL) TR
5-Wo B ~5—-[[3-[4-[ (6~ L& -B-D-FT 4 H - T, ok vh—5- B 41— 1)
fl-3-AXRE]-2-PR-1-ER-2-B-"amAI&A]-1,2-0-% 9
A-D-#ME, (D)-0-[4-CRAX)XTRIBG;

5-WA-5-[[3-[4-[(6-BLA-P-D-FHEH -Cekwlh-5-BHE-1-%)

fI-3-FRAFE]2-FE-1-EXK-2-(D-"HH]R/ELT-1,2-0-% F
A-D-¥HLEE, (2-0-[(3,5-=KFHK) TR,

5B -5~ [ [3~[4-[(6-BLE~PB-D-FT4E 8 - T ek wh—5-FA$E-1-£)
fI-3-FEFA]2-FE-1-ER-2-(HD-"AHBX]EL]-1,2-0-F
E-D-#HPLEE, (B)-0-[(8,5—=—&¥F %K) PH];

5-BLA~5-[[3-[4-[(6-FA-PB-D-HHEX - Lkl —5-ERE-1-4)
Al-3-FFEFX]2-FE-1-ERK2-BD-AHX]L&HL]-1,2-0-2F
A-D-#E, (2)-0-(kF) 5 |

5Bt & ~5-[ [3~[4-[(6-BLE-P-D-FEH - & ok vh-5- B E-1-K)
A]-3-FEEE]2-FH-1-BR-2-(AD-AH K] EHX]-1,2-0-2F
A-D-FLEE, (B)-0-(CRRK)F5;

- E-5-[[3-T4-[(6-FLE-PD-H4EH -k vh-5-BHE-1-1)
fl-s-FRAEL]-2-FHE-1-EK-2-BH-"AHETRHKT-1, 2- &JE‘%’
A-D-#PLEE, (2)-0-(3-f—4-#3FK3E)I7;

5— it 8 ~5-[[3-[4-[(6-BLE-PB-D-#HEA - ok wh—5-FA4E-1-55)
Al-3-FAEA]-2-FA-1-BK-2-(B)-E@HAIRK]-1,2-0-BF
E-D-# s, (B)-0-G-F4-# EXH)m

5t B, —5-[[3-[4-[(6-FLE-P-D-F B R - Tok wh—5-EAHE-1-5)
al-3-pAERA]2-FE-1-ER-2-(B-"HETEEAT-1,2-0-EF
E-D-FEE, (B -0-[(4-f¥X)FEIBG;

5- % 8,~5- [ [3-[4-[(6-BLE-P-D-F 4R - ek wh—5-EHE-1-35)

15




n ERCIar

FI-3-FEEXE]2-FE-1-ER-2-BD-"HEAIE&RX]-1,2-0-% 7
A-D-#ALBE, (B-0-[(4-8XR)9H]E;

5 BLE5-[[3-[4-[ (6-PLA-PB-D-FER - ek wh—5-F B -1- 1)
fl-3-FAEE]2-FR-1-ARK-2-(A-AH LI &A1, 2- 03 ¥
A-D-HME, (2-0-[(, 4= HEL) PR |

5-BLA-5-[[3-[4-[ (6-FLE~P~D- M - vk v -5-BAHE-1-2L)
A]-3-BAXAI2-FHE-1-AR2-B-"aBRX]IAHX]-1,2-0-2 7
E-D-#EE, (D-0-[(2,4-=—fXX)FE]IN;

5-BLE-5-[[3-[4-[(6-BLE-P-D-FHER - T ok vh—5-FA4E-1-2)
Al-3-FAFRA] 2 FE1-ER-2-(D-BHAIEA]-1,2-0-BF
A-D-# LB, (B)-0-[(2,4-=f¥HX) ¥RE],

5-BLA-5-[[3-[4-[(6-BLEA-P-D-FHEH - vk wh-5-EAHE-1-5)
AI-3-RFR]-2-FR-1-AR-2-BO)-AHAIRE]-1,2-0-2F
CE-D-HME, (D)-0-1(2, 1, 3-FHEwk-5-5) ¥E]I5;

5-BL R ~5-[[3-[4-[ (6-BLA-P-D-FT#EH - T, vk vh—5-FA#E—1- )
f]-3-FHFEX]2-FE-1-ER2-B-ABEILKHE]-1,2-0-2F
E-D-IWLEE, (B)-0-[(2,1, 3K e —wd—5-2) V3] F5;

5—J. f.~5~ [ [3~[4-[ (6-FL&—P-D-FT#EH - vk v —5- B 4E-1-3)
fl-3-#AXA]-2-FR-1-8R-2-B-"AHAIEE]-1,2-0-27F
E-D-#IEE, (B)-0-[(2,3,5,6-mfEL) FRLIE:;

5-BLE-5-[[3-[4-[ (6-BLA-P-D-FT4ER - T ok wh—5-FHE-1-35)
fl-3-FHAFER]-2-FREA-1-AR-2-(A-"dHE]RAKX]-1,2-0-2F
E-D-FMEE, (H-0-1(2,3,5, 6-wHEFRL) FH]H;

5— M. 5[ [3-[4-[ (6L E~B-D-FT 45 — & vk wh—5- B 51— )
B1-3-#AFR2-FER-1-8R-2-BO-FFHLI&KL]-1,2-0-%F
A-D-# L, (B)-0-[0,3-=fFXX)FH]HG;

518, -5-[[3-[4-[ (6-BLEA~B-D-TT#EH - T vk wh—5-EAHE-1-35)
fl-3-RAEA]-2-FH-1-AR-2-BA-AHEIEEL]-1,2-0-7F
E-D-#Eg, (2)-0-[(2,3-=fKFHK) FE]1H;
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5-BLA~5-[[3-[4-[ (6-BLAP-D-FiEH - ok vh-5-BA#E-1-1)
Bl-3-BREFR]2-FE-1-ERK-2-D-AHEXIE&HX]-1,2-0-27F
FK-D-#EE, (B)-0-[ (4-(3F—kwh-3-X) FE]H;

5-BL A ~5-[[3-[4-[ (6-BLA-B-D-F4EA - Cvk vh-5-EE-1-4)
Fl-3-H#EFEL]2-FE-1-ER-2-B-"HATE&L]-1,2-0-2F
E-D-#EE, (2)-0-[ (@~ —*$-3-X) FTE]H; |

5-WA~5-[[3-[4-[ (6-BLE-P-D-FEX - O, ok vh-5-BH-1-£)
fI-3-BEFA]-2-FE-1-E8R-2-(A-AHRIAA]-1,2-0-%F
R-D-FMEE, (B -0-[(@-FHE-—kng-2-4) PHL]15;

5-BLE-5-[[3-[4-[ (6-BLA-P-D-FTEX - ok ag—5-BAHE-1-£)
Al-3-EEA]-2-FA-1-AR-2-D-AHATRREI-1, 2-0-FF
AE-D-# LB, (2)-0-[ (4] k—kwh-2-3) Wik] M,

5-FL 4. -5-[[3-[4-[ (6-Wi & ~B-D-FT 452 ~ T vk wh—5- 89 51— 2 )
AJ-3-BEFXE]-2-FE-1-AR-2-A-"H L] L£%]-1,2-0-2F
E-D-FHAIEE, (B-0-1(2,3-—f-6-FAREXE) ¥1L]E;

5- LA ~5-[[3-[4-[ (6~BLEA-PD-F A - ok wh—5-FE-1-K)
Al-3-AFA]-2-FE-1-ARK-2-(B)-"% LI &A]-1,2-0-2 7
E-D-FMEE, (D-0-[(2,3-—F-6-FAREXE) FHL]HE;

5-BLA-5-[[3-[4-[ (6-FEP-D-FHEH -k vh-5-E-1-L)
f1-3-FEAEA]-2-FE-1-ERK-2-A)-"HE] &A1, 2-0-2 9

E-D~FHWEE, (B-0-[(3-F~E9—2-4) 7L]M5;
| 5-BL &, ~5-[[3~-[4-[ (6-BLA-P-D-FHE A -k wh-5-FAHE -1- 1)
f1-3-FEEA]2-FE-1-ERK-2-B-aHx]at]l-1,2-0-2 %
E-D-#LBEE, (2)-0-1(3-&—E5-2-K) VXI5, |
5-BLE~5-[[3-[4-[(6-BLA-P-D-FT 4R - O, vk why—5- B HE-1-J5)
Al-3-ghERr]-2-FE-1-AR-2-B-AKEI&E]-1,2-0-£F
E-D-# Bz, (B)-0-[(5-F—&E%-2-&) FE]IH;

5- Bt A, —5-[[3-[4-[ (6~ FLE-P-D-FT$& 8 — Tk i —5~ B 4B 1-3%)

A1-3-FRAFA]2-FE-1-ERK2-B-dHAXI&KA]-1,2-0-2 ¥
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E-D-FHMEE, (2)-0-[(5-f—E%H-2-£) ¥R,

5-BLE~5-[[3-[4-[(6-BLAB-D-F A - ok vh—5-EH-1- 1)
AI-3-FAFE]2-FE-1-ER-2-(BD-AHL]IEN]-1,2-0-2F

A-D-HPIEE, (B)-0-[(3—§-2,6-—AFEX) A
| 5Bt &~5- [ [3-[4-[ (6~ WL ~B-D-FT 45 % — & vk vl —5- B $5-1— £ )
£1-3-FZREFXE]-2-FE-1-AR-2-(BD-@H A &A1, 2-0-%F
E-D-BIEE, (2D)-0-[(3-8-2,6-=R£FHK) FX];
. 5-WL A ~5-[[3~[4-[ (6-BLA-P-D-FT4E B ~ T ek vh—5-E4F-1- %)
K]-3-F#EAFE]-2-FE-1-BR-2-(A)-"AHEIE&E]-1,2-00-8F
E-D-#LEE, (D-0-[Q-REE) FEX]H;
5-MBLA~5-[[3-[4-[(6-BLA-P-D-FTHA - ok wh-5-BF$HE-1-%)
B]-3-FEERK-2-FRE-1-8RK2-(BD)-AHEXIH&K]-1,2-0-EF
E-D-#ALEE, (B)-0-[1-(3-&¥%K) iR,

5~ b A —5-[[3-[4-[(6-BLE~B-D-FT 4B H - Tk wh -5 B HE-1-2)
H]-3-FEFEAI2-FE-1-AK-2-(H-AHFRXIKA]-1,2-0-27F
A-D-#LEE, (2)-0-(3-=H FWAL-FK)I5;

5—-BA-5~[[3-[4-[(6-BLE-PD-F4ER - Cukwh-5-BE-1-%)
Fl-3-EEA]-2-FE1-ER-2-B-FHE]IE&K]-1,2-0-2F
E-D-#ILE, (B)-0-(-—RFTALE-FE)H; |

5-BL A, —5-[[3-[4-[ (6-BLEA-P-D-FTEH - T ek wh—5-EA#E-1-4)
f2]1-3-#AFE]2-FE-1-ARK-2-(A)-"HFRIKKE]-1,2-0-2F
F-D-#LEE, (2)-0- (-, ¥ AL-FK)5;

5- Bt 8, ~5-[[3-[4-[(6—-BL.A-P-D-FT#E A - Tot wh—5- B -1- %)
A1-3-#RFER]-2-FE1-ARK-2-(D-"H A LA]-1,2-0-%F
A-D-#WBE, (B)-0-(4-—=—HTFTAKLFK) I,

VA B H R AL A4 69 5T 25 B e im 4.

E—AFHANG LR ET, XU CEATHED:

5— W8, ~5-[[3-[4-[(6-BLE~B-D-F #EH - T ok v —5-FRHE-1-F)
Al-3-#RAEXR]2-FE-1-ER2-BA-"AHE]R&E]-1,2-0-2F
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E-D-B B, (D-0-[(1, 3-FF =R JERH-5-24) FHIH;
5~ ~5-[[3-[4-[(6-BLE~-P-D-FTHEE - Coksh-5- B -1~ %)
A]-3-AEAFEI-2-FRA-1-BK-2-(H)- v‘%ﬁ%%]%ﬁa] ~1,2-0-£ %
A-D-#pLE, (BD-0-[(-E%%) FA]IHE; -
5—Bt E—5-[ [3~[4-[ (6~ Bt & ~B-D-F &% - Enskvé; -5~ B $E~1-35)
A)-3-FEAFRE]2-FR-1-AR-2-B-mH L] 8RX]-1,2-0-2F
E-D-#FMB, (D~-0-[(B-&XEX) FHE]IF;
5-BLE~5-[[3-[4-[ (6~ LA -B-D-FTHEH - & ok wh—5-BAFE~1-3E)
a1-3-FAFXE]2-FHA-1-BRK-2-(BD-@HEAI&A]-1,2-0 57
A-D-#EE, (B)~0-[B-fEX)FEIE;
5-BLE~5-[[3-[4-[(6-FAPB-D-HHH - ok vh-—5-FE-1-%)
A]-3-FAXK]-2-FHE-1-ER-2-(B)-"HLTE&RX]-1,2-0-%F
E-D-FWLEE, (D-~0-[B-RAFEL) FEIF;
5-BL A ~5-[[3-[4-[ (6-BLA-B-D-FT4EH - T ek wh—5-F$E-1-3L)
Bl-3-FRAFEE]-2-FE-1-AR-2-B-AHEIE&RA]-1,2-0-%F
E-D-#LEE, (D)-0-[CGEiekwh-2-R) FE]I/5; |
5-WL A —5-[[3-[4-[(6-BLA-P-D-FTHEH - Tokvh~5-BASE—-1-2)
gl-3-FAEX]-2-FA-1-ARK-2-BD-AH L] E&RA]-1,2-0-8F
A-D-# B, ()-0-[(3,5-=&KFHX) VH]H5;
5-BLE-5-[[3-[4~-[(6-BLA-PB-D-FTHEE - Lok wh~5-FR -1~ %)
Al-3-#AFE]2-FE-1-ER-2-(B)-"HAIRA]-1,2-0-%F
CE-D-#MEE, (D-0-[(3,5-=H,¥EEK) FX]IE;
5-BLE-5-[[3-[4-[(6-BLE-B-D-FT A - ek sh—5-FE~-1-1)
A]-3-FAEA]-2-FR-1-AK-2-(D-FHEA]EA]-1,2-0-8F
DB, (B)-0-[(3,5-=—R&¥XE) FEIHE
5-BLEA-5-[[3-[4-[(6-BLE-B-D-FT4E & - Lok wh—5-EA$E-1- 1)
A]-3-RFE]2-FE-1-ERK-2-B-mBHKL]EHK]-1,2-0-27F
H-D-# e, (2-0-[(8-F-2-RFXHK) FEIH;
5Bt 8, ~5- [ [3-[4~ [ (6-BL A ~B-D-F 4B 7 - Tkl 5B 4E-1-5)
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A]-3-FE XK 2-FE-1-ER-2-BD-AHBR]LA]-1,2-0-2F
E-D-#HAEE, (B)-0-[(3-K-2-£XL) FX]15;

5-BLA-5-[[3-[4-[ (6-BLA-B-D-F#EH - T ok w5 B —1- 1)
A]-3-F#EFE]-2-FR-1-ARK-2-B-@H A1 &HK]-1, 2- O—JEEF
DB, (2)-0-[(3-f-4-AEL) FTAIE; |

5-BLER~5-[[3-[4-[ (6-FLE~P-D-F#EH - T, ok wh -5~ F 35 -1 &)
A]-3-BZEAFXR]-2-FE-1-ER-2-BD-"aHE]L&HE]-1,2-0-8 ¥
E-D-HALEE, (B)-0-1(B-F—4-AFE) FAIG;

5-BLE~5-[[3-[4-[(6-FLEAPD-FEE - ok wh-5-F#HE-1-1)
A]-3~-FAFK]-2-PE-1-AR-2-B-@HB1LIE&HK]-1,2-0-8F
F-D-FNEE, (D)-0-[(U-&-3-AFXE) FTE]G;

5-Bt R —5-[[3~[4-[ (6-BLA~P-D-FT4EH - Cvk vh—5- A #E—1-3L)
A1-3-2AFA]-2-FPE1-EK-2-B-AHEX]I&HE]-1,2-00%F
E-D-#LEE, (B)-0-[(4-£-3-RFEHX)FH]15;

5-phE.—5-[[8-[4-[ (6-FLE-B-D-FT4ER - .ok vh-5- B #E—1- L)
f1-3-FEFR]-2-FR-1I-ARK-2-BD-AHB A &A]-1,2-0-% 7
E-D-#r B, (D-0-[U-REL) FEIG;

~ -BLA-5-[[3-[4-[ (6-FA-P-D-FTHE - skwh—5-BE-1-)
f]-3-FLFER]-2-FR-1-AK-2-(AD-"BHAIEE]-1,2-0-8F
E-D-#LEE, (B)-0-[(4-REL) FEIE;

5 8. —5-[ [3-[4- [ (6~ BL A~P-D-FT 4B - T vk v —5- B B -1-35)
fl-3-AFEX]2-PE-1-AR-2-(D-"aH L] &H*]-1,2-0-2 ¢
F-D-#EE, (D-0-[@U-8FF2) 7]

5— Bt 8,—5- [ [3- [4-[ (6~ F—B-D-FT 458 — & vk g —5- BB —1- &)
fl-3-FRERA2-FEA-1-AR-2-BD-"AHFAIKZAX]-1,2-0-EF
A-D-3BE, (B)-0-[4-§3kE) TR

5—E . ~5-[[3-[4-[ (6-BL A& —B-D-F #E M - T ek vh—5-ERA#HE-1-1)
f1-3-FEERA]2-FA-1-ARK-2-(A-"AHFALIE&HK]-1,2-0-%F
E-D-# LB, ()-0-[(@-FE-—%w-2-K) FRA]H;
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5-BLA-5-[[3~-[4-[(6- A B D-FTHEE - Tk wh—5-B#FE-1-X)
Al-B-EEXET-2-FE-1-RR-2-D-"H L] LK1, 2-0-%F
E-D-#ME, (D-0-[(-R-5-AF(K) PAIH;
S BER-5-[[3-[4-[(6-BLA-B-D-FI R - Tokvh—5-FE-1-4)
Al--EAXE]-2-FTE-1-AR-2-(B)-AH A1 &K1, 2-0-2F
E-D-#ME, (B)-0-1(3,4-=—fF L) 7RE]M;
5-BLA-5-[[3-[4-[ (6~ A -PB-D-FHEAH-C. sk vh-5-B#HE-1- 1)
fI-3-FAKE]-2-FRA-1-AR2-BA-AaBH A &HA]-1,2-0-2 ¥
CA-D-HEE, (2)-0-1(8, 4= K K) ¥R 55,
5-BLA-5-[[3-[4-[(6-FLE-P-D-F4ER - C.okuh-5-BAHE—1-3)
fl-3-#AFR]I-FE-1-ER-2-B-ABRE]I&AL]-1,2-0-2 ¥
E-D-FHIEE, (B)-0-1(2, 3-=FFE) WH]KE;
5-BLA-5-[[3-[4-[ (6-BLE-B-D-F B - ok b -5-FHE-1-1)
R AFRA]2-FHE-I-AR-2-(B-"HATEE]-1, 2-0-2F
E-D-FILEE, (D)-0-[(2,4-=FFK) WHE]F;
5-BLE5-{[3-[4-[ (6-BLA-B-D-FTHEH - T ok vh—5-F4E-1-K)
Al-3-FHAERI-2-FE-1-ER-2-B-"@HLIE&K]-1,2-0-%F
E-D-#ME:, (B)-0-[(2,4-=—RFKHE) X5
5-BEE—5-[[3-[4-[ (6- WA —B-D-FT A - kw5~ E#E-1-£)
A]-3-FEERA]2-FE-1-BAR-2-B-aH AT &HE]-1,2-0-2F
E-D-#MLEE, (D-~0-1(2,8,5,6-@&£EA)FTHE] |
5-BLE—5-[[3-[4-[(6-BLA-B-D-FT X - Cok vh—5- BB 1-25)
Al-3-#AFE]-2-FE-1I-ERK-2-B-"mH A8 HK]-1,2-0-%F
E-D-#ME, (2)-0-(3-K-4-REL) |
5-BL A -5-([3-[4-[(6-BLA-P-D-F#EH — O vk w5~ B - 1-5)
f]-3-BAFR]I-2-FTE-1-AR-2-B-"HEXI&K]-1,2-0-%F
H-D-#ILFE, (B)-0-(3-F-4-8FK)FF;
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AKPAE Yoy FHAL T BSteersE R AR R#IT92, %
BARZ HSteersFAL (RAEFTHAFHTEY 19595, 9, 307 FHx
49— FP AR AR Sh 4 A K k. |

AZRAA Y g AR R BT A A A KRB ARAAR B s hF B
WRP R AAE, EHREBFAEEFHRA.

BN AER, APREHDEREBER RSB RSY.
FaERB/ - AXBEGERNZEGHT. FPRE (CPLRAERN DA
18-20g) MMy BRI EZ TV, FEEMNERATHRAZIWELH
RII-2K, BAEBRABFEFTHAAHERLEEOT OB (¥
&3 HR W B FO01A1005) FAESHESE, Bhat THF ka4
CEBFRPAESTC T Ahml EA K& KRAFAGFHBE-ZHN
Rzt mAEKkd, BYZETRGERE, EHIHFL108%LH
¥R HBEA P, FFEL100%805E F. |

AEFAT T R EE 650, SO R A4 B4, s R (F4108)
HTK TR, AR TFIHROIEEEGERB TS (RET, 213
) AR (FFFEIRARELRETF) FRIR. EH4XALEHE,
REAEETHE, HABEEHLTPD, (HHEARY TH0%H TS
Y ¥meg/kg/ = ).

AERLSHBERLTHRBL (T FPHKE « ERhbH ) B
HFwmAfRrahrEdTGAd vk, i, AFEXRAMERL
%, — Lk, XS KEHFPARYO0. 2ng/kgth &/ X (ng/kg/
X) E4200ng/kg/ XM ELEHAEZMN XS HH (FHER1-471) &
%, RERBZEHEAZOFE REFRERAARNBZGHELS
AT Bt E. A, EAZRAGNEKFEELRY
3mg/kg/ X £60mg/kg/ k. KR, HBATETORLDH. £ EHFH
Fdo AR AL W EMRAE, LEEIGE RN EER
#ATEAL GG ARSI, ERASHN AR TREL L.
EHBEERALT, KTEXAECBTROMNEIRATFTREERE LS, ™
EF BT THRARERNAEORL I REMA F SR,
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AREFIAHANEGASAREANADRNEEE-—XNLHEHAT.

ERASHT AN ANEERERLHRE TH ARARAEEHN
Zat, FHRHXALSETUAREMNXSMAT. FALAKMNH, FH
HEBTRAASFRRAMNELS, ¥, €NTALEZHTHREEE
Hma, HAKM. BREAN. &M, BR. BB BEAMN. REA.
Fa. RE. AN BA. BEE. BN, &mH. BEF. AKRERER.
TEHER., RA. BEANTHNE. IEBACEEARAFRARIL
., RRASKANR IS HLEAWENF. B4, ToaxtapGsha
A EATE B A/ XOAR. —RBLER, THRASH A 0%E Y
TOEF%E I AR TR, REEND WX A4 |

ST ulssd, TARBSAZABRE ARG %E. HESR
. BB, R _SRERBG LA, &R N T ENEAE ZFH
R, kit (2R, LBEERAERN). EBPEER L
B3, ARBEELSA, FRULHURRE, BEE AKRPFEMAI.
st N TFEN R, BB KEE. T RARBAFPELFHE
MEFREFTAMG. ENYXBEASHLTAEREKE T
MAY;, AXFABRASTFTHEAYFELOEILEIBELRGH) T
RO, SHZRAAKRE TR/ ZBEANET RS G, HEEL
ST S SR AR AR, FEHARERRSES, AEAEXRXE
B6E, SRR/ REFHNRES, BT Ei#EK, TE. &8,
Wil R R EF LU RS FHFEN.

stTFEMrLs, TARAGERLAWAT RBX L EH THE
B, RALESRKCERF B FOHER. AR BEITED#H P30
MEALETER, B (ALEBREH5134,127) LTHEAES. o
R LB WiE, KERASESWET, HREARENGEERDES
8. XWKERETHEREHLYE. SREZLETEAYA. LAFK
ThaHA2%., MAXEEZRELBRETHHANZARXGREALAAR
Rl G AR A R AR T T Bl A5 89

Wb, RBAEABFIE, WTHREALAGERALSHEHIFE
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%, RTAHNRATHE. BE B, HH. BE. #FNFTA.
ETHAUSGY., HoEERETHRIPLYE, TRAHERL
S E XY SRR T, RREIEAEEWE O RE T,
ZEBRREGHOTAUARARERXRZENHBXL Y, 2L
F. REEFT S ERR. R T A G SAFERG . 4o 2 8
B Jis B fie =, B TG e B T K,
ERREHETAE TERES U o TREOGHEHRAELS, X
EREVTORELHEREREA, it EY. BEEEARAAFTLAAE
BERE, RARACEXABRE-B. ABEHBEALRRGERAT
R BB, b, BERLRASUTAS LR TLAG WA THESE
BEGEHGERBEREDES, FlELR. RUEER, BLBMET
BRALERY. ReCUNB, BRELATE. EREE. Bt B_4&
e, RIAARGBRERRBEROIERBHERELEY.
AZPRTREAEH A ELRFAFETH T HHEFfpiE, EiX
W E&EB o AP, “rt” AWMER, HFH20-25C,
L ‘
E—A2. 8L o FR T, Mol KA FNRRL2388 /G 4 ik
& (FE-80C THEA F20%H i /80%# # 35 5 F ) B 1ILMELH
® 3F 42 (Corn Productsi™¥], Ju#E (cerelose) 13g/L, Hubinger
H Tg/L, Roquette®: X iZ i Bl4k3g/L, Sheffield Brand Products
NZBYTT 7g/L, Baker CoCl,-6H,0 0. 002¢/L, KH,PO, 0. 7g/L, MgS0,-7TH.0
1. 3g/L, BuBi4& 0. 7g/L, Dow Chemical P20007K &5 13/, Colfax
KB 28/, MAHEXEBEZHpHAY £7.0). #3FHFHE29
CTHE—A2RTHENESDR LE200rpnEF R £ T AKX, £—
A149t 65, BT B AZE A RS 3. 7535 69 4. 7535 T Rushton =t 445 &
RE4E ( New Brunswick Microferm, New Brunswick, New Jersey) ¥,
Mz 2 KGR M EMLEAMEF A IEHF A (AlbaglosBk B 45
1g/l., Sheffield Brand Products NZ#YTT 5g/L, Hubinger i€ #
20g/L, Archer Daniels Midland &3 &# 10g/L, Dow Chemical P2000
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HEH 1ml/L, Baker CoCl, - 6H,0 0.002g/L, ColfaxX &3 2ml/L,
f5#% 10g/L, NaClbg/L, WMAGEX A ZZMpHAY £7.0). #R#
W AE29C, 8L/ 5 4Pty A 2 f800rpnitHE R T4, HTH LAY
FEOHRBER D, HoHRFE6.5-6. 9T MK 1268, KEAL
AW B, SO, (15%) S pHiE % £6. 2-6. 6. & 335 K143 i 6 3k
K, suel, MEFALEME LN LA A1, |

B LA B A H6 3R L8000rpm E s K H 15404k, & xS
B, FEFkimg, ¥ EiFk (pH6. 4, HPLCHM Z L4 X 24, 12gns
MEEFAZFMR) MmE BB KT 500gns XAD-16 & f& ( Rohm &
Haas (Philadelphia, Pennsylvania) ) &3 E#HH L., #ZRIELETEH
2B R AR A G 25nMEE B — 44, pH6. 0 ( ‘B A5 ™) 347 T 4. mEE,
ZENBER2EEKRRGEF NI 2HEEERIRAGS0/208 7/ PRk
Ao, WEPEABEREARNGE0/00% A/ T BB, 2584 AHPLCA] %,
Woh K DHEEME (2. 730gnsBEHA) 65484555,

Bt a1, 894 W FH WL XAD-16 6B & 8 —F 5 ( X 4800mgH
FZA) HEII0%FE, FRHEmEIECM4EAREKIEG90/105 R/
W OB F #F &5 100ml CG-161 & ( TosoHaas Montgomeryville,
Pennsylvania) ) L. FH RA6HEEERBG50/50% +F/ PEXK. &
Mg MHPLCR 4 ¥ A8 6-9F. He A EaeBhEXET, MF
Bk # 22 X 2 h65F 5%, FXSEKS — MRS HBATRZ.

% X £ 500mg B 45 55 500m1 K F2500m1 7. 8 7. 85 B4+ 33 2045-4F.
N BERBE, BAETRESAEAK, SR HEAKDYGA2FS%LE.
X 7 A B 4k ( #34945-280-140281-1) BHATNMRATLCR &, A I T4
AHMEEAENE. I, NMREFHEEFA/ ABME LA H15:1.

Hi2

FE—A2.8LE E &R ¥, FonL3Eid B K4k E ¥ NRRL2388#) 4%
% (f£-80C FTHA T20%H H/80%Fr B3 HEF) B ILHELH
WIik (CPCEREAMAF, ik (cerelose) 13g/L, Hubingerit
# Tg/L, Roquette ® X & i B 4k 3g/L, NZE:YTT 7g/L, Baker
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CoCl, - 6H,0 0.002g/L, KH,PO, 0.7g/L, MgSO, - 7TH,0 1.3g/L, #E:i4&:
0. 7g/L, Dow Chemical P2000F a#] 1#/#&, Colfaxk £ 23 /#4,
AN FERYEZHPHAY £7.0). H3E5HWAE29CF A — 2%+ 4
BOEFHE L E200rpnEHFE E T A K2-3X. §FHAL00mS 65 K46
R BEHE P e A 380-400 e 4 65 B K £ X B3 A A ( Mineral
Technologies # B4 45 1g/L, Sheffield Brand Products NZEYTT
5g/L, Hubingerit# 20g/L, Archer Daniels Midland2:3d], Xk &%
10g/L, Dow Chemical P20007 & 5% 1ml/L, Baker CoCl, - 6H,0
0.002¢/L, Colfax» & # K & 2gn/L, CPCH FFA IRA A 6 ik 45
10g/L, Cargills-#) #9NaCl 5g/L)., #3FF A A X BesEF FH20psigik
AKEO054p. I FEEAGHPRAALHERETLSHE, oA
WE6.56.7. FABHEGFHFEZA: AAREAHWHFAEIFTER/
24F, mEA28C, WBAILEN Hbpsig, A25%EEBACHA FO8%FAER L
pHEF£6.56. 7. REBAAKETHEFEE, AEABMATIH
MBI FEATHEMEREGFRT20%0 % E. F2T KEHY
BEREHE, BEANALEHFHMALE H X 4] — ML R AM
o KRGt LR MR AR AL, ARAR500 S R B
BB A4 HE E LSS, E—ALXEREES TAAFE, 74
AEHBEZTHMHA. BAXSHEEHRYG114DH, shrf R L 5.
A O8%FL B I B R WpHAY £6. 3, WA M A B T4 A T ek,

WP X HAKELE (pI=6.3, HMEFALS KB EZAREMA
51:1) i—AMEFEF% B3k, H3E%E (1450gmsA, 506gal) m
HF —ATOMmSEGXAD-16RIEELE. ZEFACAIEERRGHER =
Wk vEdk, pH6. 0 ( “ @ H ") T4, hHE, ZENEAZERKE
B G A F) Ao 2 A AR AR B80/20E W R/ T sk, B R 104 (&
B R #5504 ) #550/505% wF A/ F BRE R L BB EHE. A
By ( K#1240gnsA ) A-5F, AL mA1200/mE 652 5 MHF EAR
JEHI0%FE., AHE (mAEHEERL) RBRTERE, 57T
DAE BEAAGERE, URKBEERBRTEHERGRETHE MO
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EE698. BHERY—FmE I —A40565C6-1614 ( FEE M4
HEERERRG0/10EF R/ FERERTH) L. mEE, ZENEA4
HEARARBRNB80/20% #FF A/ VP B duik, A 5. SRR 50/504 4 571/
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o E T SR, I A 75 AR A SF B 4 (1209, K %1051gmsA)
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CG-161MMEAE £, — o Rmal i, A4k RhRe WEEsir
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EHEHMNREVNCC-161EFRNBE AL ETRIAEZZY Hikerty
MERAERE. EREOBARY, UEEIABEAME LTI A414.5:1,
AT Lab 6 L8k

LRAASHI0%A LPEGRERANERERARR EHEZZART &S
AT G, W EN WA T89:10: 148 &4 FE K AFALEH T
W, REETEEFAST 0. 45uMeI BB, B FEMNFRREHL
. EUTHES, t-BOCAH “RTHAFBAT

57— i B 4] 3

ATEARAERGAERAGHE, 5&E1-92, 1A-116A

TR SBABERNETAAN T LB/ (—fZH5SRE),
AL VAR B T T 5 5 ik A R oG B SR, B AL A R A

1) AE_FTEEFERPHFESBEAEEEGH S

I BE B 2 .

#:B8E. Grochowski#e]. Jurczakfe 4% (19765F ) 682 F A JF 8
Fik, 5 L ES R —F BB A = A 34T $9Mitsunobu R B A 3"_
18 AN-ZEARE = PR L B BER I

MR &, R AL A

N-2RARE-_PEETE (132) 50t (1.2-25F)
By B AEDMSOE B F 347, AR (0.625F) A %. HRAE
AEERT, ~HBIHIIRAAIR. FEZRAERSHEANLKT,
FARE, PREIEFGIASE-_TREERPGEE. EHFEZRL
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T, AEFHRBEREY; ETUAEAER LR LE-CRREM W
JE BT 3k AL AR P B BRI 69 B Bk,

2) REREX_FEREERPR, BAFHREEEE:

AR-TFREERYGEENHAPBEI S XS (12%58) £
LEERTHRER DR, HEARETREGTAGRERE A0
S ETEMER. BR ARSI, FiERKSE., EEY T
HBEAHATT—AFE, LTt —Fdk. BB W5 8455
&, BN EBREEAAFRERTHREIEN, AakETHI AR
=PEEM. R, WEASHETINGR, AR CRLERL.
KEBBIPBEBRWERBUFABLBR LB LEFIR, SR R8N
ETRAGLERN, FHREERTY.

3) 0-FH #p oy £

%Y. Endo, K. Shudo#eT. OkamotofE €&-A) ( 19805 ) 461 F prik,
AL 3 2P AR R A e, LR W B AR AR R e 035 R SR B

JA T 6% 55 B 04 B B e 00 AL 0 A2 S8 0 4] &

— Pk, WwREE, BiIH48% HBri65C T 41400, T
VA P BR AT AL M B AL AR B A ARG,

EHZHEALT, BEREWABAEZREFHFAMEEGTHAFLE
NS FEG., - FOEEFTER ( k46, 47) F3-8-2-
BAEFE (E£HRM13A, 14A) AEWERSK S P EAEL(2-2.35F)

BRI M. 3-(4-8FEL) mE ( £#4]56, 57). 3,44
—20-1-3E vl —2- B BR ( LB 364, 37TA). 4-E-3-RBBE X VTE( £
AAITOA ), 3-F K wr—2- R B ( L4854, 86A), 5-FEwr—2-HE (%
FHBIQIA, 92A) Fo2,6-—FRERFZFTE (#4984, 99A) L ALWE
Sk PO LA (1.1-2% %) £0C-F BT R E5-18 1 f 3£ R AR AR
B, 2- A -6-F A F B E A 30%a5 2 KKOHE R AR E T & E R
KEHI-F6-FTARLLXTE, ZEB LR A LHMRERH2-A-6-
WA KL TE ((LHEHS0A). S-ERATFTREXFTE ( L4462, 68)
- AE TR (£#%463). EFrkm—2-FR (L4565, 66). 1,4
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EHBrr-6-Fak ( £#A483, 84), 3-F4-FTARXREFE ( ZH4p
85, 86). 6-R—4-Fif_GwtvhE ( LA 164, 178). 3-F-4-AXE
Wik ( EEF19A, 22A), Hh-3-F# ( LB 234, 24A), 4-58-3-
RIE TR ( G2364)25A, 26A). 2,3- (¥ A&) X WEE ( LE4284,
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1464, 48A). 2-F 6 (=R FR) X FE ( £3HEH66A, 67A). 2, 3-
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EZE& VR PTHeEidd (43 F) ARAR (13 %) #i74E,
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% %) E90C TFAMAN GN-TBAL. 436 9 B R RA-HBIND
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THE W 65 Z B 4-5% T )W 3-Fo4-REAFXFRE RI g 4. 3- (&
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3 AN-t-BOCHT £ . |
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F4-(RR-1-R)EFBRLE. ERALEDA%h Ty EaidssE (2%
) ERFEMp B (EEFTL, 72).

5—F WA FE kv ( 3479, 80) £ EK. Hiroya, K. Hashimura
F2K. Ogasawarafs €Ze3r) (19945F) 38, 2463 F AL 4.
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3-8-2,6-—REVTE. MAVTE THMAARALRFHI-LA-2,6-—
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BRAELETHMEAKE 4-—RFKL - CARERAMEY
B: ( £3&41106A, 107A).

WA AETHE P R BT ELE (1%2) AERTREMEHGET
AT A B £1-(3-8-2,6- =8 XK) LEPEAX R TEH{TEY
( 923641 108A-116A). KRG 48% HBr& 21 ~ 4/ b iy Wi X L B0 4
PR S

By &, Fik (A-1), £3#4]1-92, 1A-116A

Z kA |

WEFA(15F) RETREYSEE (1-2.25F) B FHER
(250, IMBIEEA) AgEHA (1.1-1.238/#E 5 F) A4 EHF
ek E WA EISOA FE2NE. HEAEETABEES A TE/E4HR
T8/ § 45/ LB MNEITEEEN. REKZRRBREWESH

44




rrrrrr

EERFATRSEG. HFHABI-NFHF k2 —34i754L.

7% kB '

MEZA NS F) pETEEOESRE (1-2.25F) YVEER
(0. IMBIFEFA) AZEM (1.1-1.2% /L X)) Haamit
I B W AR SISO, HAEETUEEERN TR/ 453 T/ L
15/ A BAE B R RATHEEEN. RERZE L RAWANETRF
R, HEHAAI-NT AT Rk #4744,

FHEZFA(1IYE) PERRENHEER (1-2.258F) 4VEELE
(240, IMBEEA) mEEEAK SIS0, HERE TREEEA
VE /SR T8/ 845/ A8 RBAZITEEEN. REWiZRE
BAWEHETRFAERE., BB ART-NP & F 22— 7%
L.

Z %D

KMEFL(1%5F) PELLRBENHEER (1-2. zﬁg) 0 BRI
% (40, IMEEFA) B EFTAFES I, BREETUESE
AP B/ R4 R T B/ S/ AR AT EE N, REHER
KRB %/\%F.ﬂ:ifm%ﬁ—;?ﬁkfﬁ *ﬁ-}ﬁ%i‘ A J- Nq’flﬁf%( — 3 £7 25
1t..

4%:%)3 ZA1E ) pETEEAOFER (1-2.28F) FEE
BOH0.IMIIHFEFA) EEBTEF B, ZREETAELZEAT
B/ R A R TP/ &N/ ABAEAMNATHEEEN. REKZRER
AT RS, BFHARI-NT 85 S —HATHA.

BHEEA(1SE) PELEEGHER (1-2.2%8F) S7RE
& (20 IMBIEZL) AESTHIFI-5DE. ZRAEETAEELEEA
WE/ GG RTE/ A5/ LENERBMNEITHEEEN. REWKEZAE
AW AT kG, YA I-NT &g k2 — AT AL,

45




F G

HForamEZAIZE)GTPRERPEAEEGHSEH(1-2.2
%) HFEBEREOCTRA (LRE, 0.5-0. IMIFEA) Fimik
EEBRI-2IN. ZREBTARLERMTE/ 45X TF 8/ 845/ 4.4
Rl b A AT B BN, RERZEAROWATRE. B WA
RI-NY & 7=z —34754.

FHFEFA(ILT) PEELRENHER (1-2.2%F) HPEE
S (B3R E, 0.5~0. IMBIEZA) AO0C THIF2-3IH. A BE T
BEERATE/SGRTIE/EG/AQNEARMNSTHEEEN. RE
¥R pRAeH TR, AR R I-NT &7 k2 — 347 44,

KRS (ARLAXMERGEAAERBGE) B0, IMBERE
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1.2% %) =0k (1.2%F) &8, BFEZRFERASWIF1054.
FNETFTERALG-BENEFAQEE)(RLANTETITED R
EH0.1T), BEZRBAERT®EFFI8IN. HZRHEBASHH
AKRFHABRER., SFEGAMNERSKEBMA. Kintsfe L4
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o) 5
HO
\\ N ‘v H
N )
CH, OH

R1F MRS BERFFAH I FHC-AIHMLT, HHRTABREG
. AEEEHAAREGN, XERTE CALE 2],

S 1 B Y NTE

Tk | HiE | B B | IHNMRE 1 (CD,0D)
2 | 7%
1 T3 58261 | E |ASiB.| 583.1 | 569 (d, J=42 Hz, 1H),
L 428 (d, J =8.1 Hz, 1H),
1.22 (5. 9H)
2 W R-1-5 56657 | E | B.L | 567.1 | 593 (m, 1H), 5.55(d, J =

4.4 Hz, 1H), 5.20(dd, J =
| 17.2, 1.7 Hz, 1H), 5.11
(dd, J = 10.4, 1.7 Hz, 1H),
4.50 (d, J = 5.6 Hz, 2H),
423(d, J=7.9 Hz, 1H)
3 Z B 554 46 E B,L | 555.1 | 5.69(d, J=42Hz 1H),
: 4.23(d,J=7.9Hz, 1H),
404 (q, J =7.1 Hz, 2H),
1.18 (t, J = 7.1 Hz, 3H)
4 Z = 554 46 z B,L | 555.1 | 5.64(d, J=4.2Hz, 1H),
514 (d, J = 6.2 Hz, 1H),
- 4.03(q, J = 7.1 Hz, 2H),
1.20(t, J = 7.1 Hz, 3H)
5 =T R 582.61 z B,L { 5832 | 566(d,J=4.2Hz 1H),
5.18(d, J =62 Hz, 1H),
3.77 {d, J = 6.6 Hz, 2H),
1.95 (m, 1H), 0.92(d, J =
6.8 Hz, 3H)
5 G-FEEFH)FHE | 661.63 E B.L | 662.1 | 8.14 (d. J = 8.9 Hz, 2H),
749 (d, J = 8.9 Hz, 2H),
5.54 {d, J = 4.6 Hz, 1H),
5.17 (s, 2H), 4.25(d, J =
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SFE
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1H NMR # 1 (CD,0D)

7.9 Hz 1H)

(4-H5*E) RE

651.07

17.32(m, 4H), 565 (d, J =

42 Hz, 1H),5.20(d, J=6

Hz, 1H), 5.02 (AB mEig,

Av=10.8 Hz, J = 128 Hz,
2H)

(A-EFE) BE

651.07

B, L

851.1

728 (s, 4H), 555 (d, J =
4.6 Hz, 1H), 5.03 (s, 2H),
4.26 (d, J = 7.7 Hz, 1H)

(4-FRELER) P&

630.66

B8.L

6312

7.2 (d, J=8Hz, 2H), 7.1
(d. J = 8 Hz, 2H), 5.64 (d,
J=4.4Hz, 1H),5.18(d, J
= 6.4 Hz, 1H), 4.98 (AB
mEkg, Av=157Hz, J=
12.1 Hz, 2H)

10

(4-BIEFEE) RE

630.66

631.2

7.17 (d, J = 8 Hz, 2H),
7.10 (d, J = 8 Hz, 2H),
5.55 (d, J = 4.4 Hz, 1H),
4.99 (s, 2H), 4.25(d. I =
7.9 Hz, 1H), 2.28 (s, 3H)

11

(-FEHEFE) R

646.65 |

Bar2

72710, = 87-Hz, 26), 1
6.87 (d, J = 8.7 Hz, 2H),
5.64 (d, J = 4.4 Hz, 1H),
5.16 (d, J = 6.2 Hz, TH),
4.95 (AB [EK, Av=
16.0 Hz, J = 11.7 Hz, 2H)

12

(4-FEEE) HE

646.65

6472

722 (d, = 8.3 Hz, 2H),
6.83 (d, J = 8.5 Hz, 2H),
5.55 (d, J = 4.6 Hz, 1H),
4.97 (s, 2H), 426 {d, J =
7.9 Hz, 1H), 3.75 (s, 3H)

13

(3, 4—EFEH) BE

685.52

685.1,

687.1

7.51 (d, J = 1.9 Hz, 1H),
7.45 (d, J = 8.3 Hz, 1H),
7.26 (dd, 1 =8.3, 2.1 Hz,
1H), 5.65 (d, J = 4.4 Hz,
1H), 522 (d, J = 6.2 Hz,
1H), 5.00 (AB WEL, Av
=7.3 Hz, J = 13.3 Hz, 2H)

14

(3.

A-THEE) RE

685.52

685.1,
687.1

744 (m, 2H), 723 (m, 1H),
5.55 (d, J = 4.4 Hz, 1H),

| 502 (s, 2H), 425 (d, J =

7.7 Hz, 1H)

15

-l E R

617.62

618.1

8.43 (d, J = 5.8 Hz, 2H),.

7.32 (d. J = 5.8 Hz, 2H).

5.56 (d, J = 4.6 Hz, 1H),

5.3 (s, 2H), 425 (d, J =
7.7 Hz, 1H)

16

KPE

616.63

6172

7.34 (m, 5H), 5.65 (d. J =

4.4 Hz, 1H).5.21 (d. J

58
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6.2 Hz, 1H), 5.04 (AB
AEiE, Av=14.4Hz, J=

12.3 Hz, 2H)

17

FHE

616.63

B, L

617.2

7.32 (m. 5H), 555 (d, J =
4.6 Hz, 1H), 5.05 (s, 2H),
4.26 (d, J = 7.7 Hz)

18

HFEHERE

622.68

6232

565 (d, J = 4.2 Hz, 1H),
5.16 {d. J = 6.2 Hz, 1H),
3.78 (m, 2H), 1.72 (m, 6H),
1.22 (m, 3H), 0.86 (m, 2H)

18

FoERR

622.68

623.2

555(d, J = 4.6 Hz, 1H),
424 (d, J = 7.9 Hz, 1H),
3.82 (m, 2H), 1.68 (m, 6H),
1.21 {m, 3H), 0.94 (m, 2H)

20

2-Nip e 35 FA 2%

617.62

618.1

8.49 (bd, J = 4.8 Hz, 1H),

7.82 (ddd, Mgy td, J=

7.7.1.7 Hz, 1H), 7.45 {d. J
=7.9 Hz, 1H), 7.32 (m,
1H), 5.66 (d, J = 4.2 Hz,
1H), 5.24 (d, J = 6.2 Hz,
1H), 5.15 (AB I Eig , Av
=10.9 Hz, J = 14.1 Hz,

2H)

21

2-Mit T B B 3L

617.62

C.L

618.1

8.45 (bd, J = 5.0 Hz, 1H),
7.79 (ddd, Mk td, J=
7.8, 1.7 Hz, 1H), 7.40 (d. J
'=7.9 Hz, 1H), 7.31 (cd, 4
= 7.6 Hz, 4.9 Hz, 1H), 5.56

(d, J = 4.6 Hz, 1H), 5.15
(s,2H), 4.25(d, J=7.7
Hz. 1H)

(4-mEHE) BHHE

634.62

635.1

7.36 (dd, J = 8,5 Hz, 2H),
7.04 (dd, FHim =ik ,J
= 8.8 Hz, 2H), 5.65 (d, J =
42 Hz, 1H), 520 (d, J =
6.4 Hz, 1H), 5.01 (AB
MEy, Av=120Hz J=
12.6 Hz, 2H)

23

(4B BE

6534.62

635.1

7.32 (dd, J = 8.5, 5.4 Hz,
2H), 7.01 (dd, s&mimy  t,J
=8.9 Hz, 2H}, 5.55(d, 4 =
4.36 Hz, 1H), 5.02 (s, 2H),

425(d, J=7.9Hz, 1H)

24

(2, - 2FEHE) HE

685.52

685.1;

687.0

7.42(d, J = 2.1 Hz, 1H),
7.34(d, J = 8.3 Hz, TH),
726 (dd, J =8.3,2.1 Kz,
1H), 5.56 (d, J = 4.6 Hz,
1H), 5.13 (s, 2H), 4.26 (d,

J=7.7 Hz, 1H)

59
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25

(2, 4-"EAFFH)HE

685.52

C.t

685.1;
687.0

7.46 (d. J = 8.3 Hz, 1H),
7.43(d,J = 1.9 Hz, 1H),
7.30(dd, J = 8.3, 2.1 Hz,
1H), 5.66 (d, J =4.2 Hz,
1H), 5.25 (d, J = 6.4 Hz,
1H), 5.11 (ABEE, Av
=9.1 Hz, J = 14.0 Hz, 2H)

26

(2,3.4.5.6
HEFE) —
Gik-S

706.58

c.L

7072

554 (4, J = 4.6 Hz, 1H),
5.16 (s, 2H), 4.21 (d, J =
7.9 Hz, 1H)

27

(3. 4-“HEER)BRE)

652.61

C. L

6532

7.17 {m, 3H), 5.56 (4, J =
4.4 Hz, 1H), 5.02 (s, 2H),
4.25(d, J= 7.9 Hz, 1H)

28

(-=BRFH)PE

684.63

685.2

7.58(d, J = 8.1 Hz, 2H).

7.46 (d, J = 7.9 Hz, 2H),

554 (d, J = 4.4 Hz, 1H),

513 (s, 2H), 4.24 (d, J =
7.9 Hz, 1H)

29

G-ZRBEEFER)RE

6584.63

£685.2

7.57 (m, 3H), 7.49 (m, 1H),

5.55 (d, J = 4.4 Hz, 1H),

5.12 (s, 2H); 4:25(d. J-= -
7.7 Hz, 1H)

36

(-EFH HE

651.07

651.2;
653.1

7.35 {m, 2H), 7.24 (m, 2H),

5.56 (d, J = 4.6 Hz, 1H),

517 (s, 2H), 4.26 (d, J =
7.9 Hz, 1H)

31

(2, 3-—@FH) A&

685.52

685.1;
687.1

742 (d,d = 7.7 Hz, 1H),
7.27 {m, 2H), 5.55(d, J =
4.6 Hz, 1H), 5.17 (s, 2H),
425(d, d =7.7 Hz, 1H)

32

(a-ZBEEFE)RE

673.68

6742

747 {d, J = 8.3 Hz, 2H),

7.24(d, J = 8.3 Hz, 2H),

5.55{d, J = 4.6 Hz, 1H),

5.00 (s, 2H), 4.25(d, J =
7.9 Hz, 1H)

2 ER 3 FA 3

618.6

619.2

8.59 (s, 1H), 8.54 (bs, 1H),

8.50 {bs, 1H), 5.55 (d, J =

4.4 Hz, 1H), 5.21 (s, 2H),
424 (d,J = 7.7 Hz, 1H)

A IETE R

Bt

618.6

618.2

9.03 (5. 1H), 8.67 (bd, J =
52 Hz, TH), 7.401d, J =
52 Hz, 1H), 5.56 (d, J =
4.4 Hz, 1H), 5.15 (s, 2H),
425(d,J = 7.5 Hz, 1H)

35

6188

6192

9.07 (s, 1H), 8.73 (m, 1H),
7.57(d,J =52 Hz, 1H},
568 (d, J =4.2 Hz, 1H),
528(d, = 6.4 Hz, 1H),

5.16 {bs, ZH})

60
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36

[4-GRT&HE)
FEIPH

716.75

CL

717.3

7.88 (d, J= 8 Hz, 2H), .
7.36 (d, J = 8 Hz, 2H),
5.55 (d, J = 4.6 Hz, 1H),
512 (s, 2H), 4.25 (d, J =
7.7 Hz, 1H), 1.57 (s. OH)

37

- F-o-IER F AL

£38.66

C. L

639.1

6.44 (s, 1H), 5.55 (d, J =
4.4 Hz, 1H), 4.26 (d, J =
7.8 Hz, 1H)

38

B-@TEEESEE)
FEIRE

731.76

EL

7323

7.36 (bs, 1H), 7.29 (bd, J =
8.5 Hz, 1H), 7.18 (dd,
AT L J =79 He,
1H), 6.84 (d, J = 7.7 Hz,
1H), 5.56 (d, J = 4.6 Hz,
1H), 5.01 (s, 2H), 4.26 (d,
J=7.9Hz, 1H), 1.49 (s,
aH)

39

S-RRFERE

506.58

607.2

7.46 (s, 1H), 7.40 (s, 1H),
6.41 (s, 1H), 5.56 (d, J =
4.6 Hz, 1H), 4.92 (s, 2H),
426 (d, J=7.9 Hz, 1H)

40

EHE

616.63

F. L

617.3

7.28 {rn, 5R), 5.65 (d, J =
4.6 Hz, 1H), 5.05 (s, 2H),
426 (d, J = 7.9 Hz, 1H)

41

:

560.64

F.L

661.3

6.76 (m, 2H), 6.70 (d, J =

7.7 Hz, 1H), 5.88 (s, 2H),

5.53 (d, J = 4.6 Hz, 1H),

4.92 (s, 2H), 4.24(d, J =
7.7 Hz, 1H)

42

0
o™\
50

650.64

F.L

661.2

6.83 (d, J = 0.4 Hz, 1H),
6.79 (d, J = 7.9 Hz, 1H),
6.73 (dd, J = 7.9, 0.4 Hz,

1H), 5.88 (s, 2H), 5.62 (d,

J=44Hz, 1H), 5.15(d, J
= 6.2 Hz, 1H), 4.90 (AB

P&, Av = 14.0Hz, J =

12.0 Hz, 2H)

43

A-BEERE

692.73

E. L

693.1

7.57 (m, 4H), 7.39 (m, 4H),
7.31 (m, 1H), 5.56 (d, J =
4.6 Hz, 1H), 5.10 (s, 2H),

4.28(d. J =7.8 Hz, 1H)

692.73

E. L

€93.1

724 (m, 10H), 6.14 (s,
1H), 5.52 (d, J = 4.4 Hz,

1H), 4.21(d, J=7.9 Hz,

61
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45

G BREFR PR

660.64

| ({£Fi
TR
KTt
5@1)’; N

861.2

7.84 (d, J = 8.1 Hz, 2H), -

7.38 (d, J = 8.1 Hz, 2H),

5.55(d, J = 4.4 Hz, 1H),

5.13 (s, 2H), 426 (d, J =
7.7 Hz, 1H)

46

@-ROHFR)PH

698.8

F.J

699.1

7.20 (d, J = 8.3 Hz, 2H),
7.13 (d, J = 8.1 Hz, 2H),
5.55(d, J =46 Hz, 1H),
5.01 (s, 2H),426(d, J=
7.9 Hz, 1H), 2.46 (m, 1H),
1.81 (m, 4H), 1.75 (m,
1H),1.41 (m, 4H), 1.28 (m,
1H)

47

@-HROEFZ)RE

698.8

F.J

699.3

7.16 (m, 4H), 565 (d, J =
4.2 Hz, 1H),5.19(d, J =
6.2 Hz, 1H), 4.99 (AB
P&k, Av=156Hz, J =
12.0 Hz, 2H), 2.46 {m, 1H),
1.82 (m, 4H), 1.74 (m, 1H),
1.42 (m, 4H), 1.27 (m, 11)

48

2-BRIf R R &

606.59

E.L

607.2

7.46 (s, 1H),6.37 {m, 2H),
564 (d, J =44 Hz, 1H), |
5.12 {d, J = 6.2 Hz, 1H),

4.95 (AB MEE, Av=9.5
" Hz, J=13.1 Hz, 2H)

49

21 e 32 B B

606.59

E.L

807.2

7.43 (s, 1H), 6.35 (m, 2H),
5.55(d, J = 4.4 Hz, 1H),
4.96 (s, 2H), 426 (d, J =

7.9 Hz, 1H)

50

G-FFE)BE

634.62

635.2

7.32 {m, 1H), 7.15 (m, 1H),
7.11 (bd, J = 8 Hz, 1H),
6.99 (bdd, 7HMiRY bt J=
8.3 Hz, 1H), 5.66(d, J =
42 Hz, 1H), 524 (d, d =
6.4 Hz, 1H), 5.04 (AB
&y, Av=9.9Hz, J=
13.2 Hz, 2H)

51

(4-Z B & 58, 5-
—EFHPEHE

742.57

F.L

742.0;
743.9

737 (s, 2H). 554 (d, J =

4.6 Hz, 1H), 5.00 (s, 2H),

423 (d, J =79 Hz, 1H),
2.13 (s,3H)

52

AT REER®) -
EESRE ST

745.79

E.L

746.1

7.24 (AB M EiE, Av =
18.4 Hz, J = 8.1 Hz, 4H),
5.55 (d, J = 4.6 Hz, 1H),
5.03 (s, 2H), 425(d, J =
7.7 Hz, 1H) 4.18 (s, 2H),

1.43 (s, 8H)

53

745.79

EL

746.1

727 (ABMQ &g, Av =

62
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- TEHEEHE)
R RE

28.3 Hz, J = 8.1 Hz, 4H),
5.64 (d, J = 4.4 Hz, 1H),
5.20 (d, J = 6.4 Hz, 1H),
5.01 (AB [EIE av=
13.8 Hz, J = 12.3 Hz, 2H),
4.20 (s, 2H), 1.44 (s, 9H)

631.64

1 ({28
S B
IsH=
.

L

632.1

7.07 (t, J = 7.7 Hz, 1H),
6.76 (bs, 1H), 6.70 {m,
2H), 5.54 (d, Ji= 4.6 Hz,
1H), 4.95 (s, 2H), 4.24 (d,
J =7.9 Hz, 1H)

55

(A-E I EFE)
BRE

64567

ViERB
=i 51
52037
s

L

8459

7.26 (s, 4H), 5.52 (d, J =

4.6 Hz, 1H), 5.02 (s, 2H),

422 (d, J = 7.9 Hz, 1H),
3.75 (s, 2H)

56

- (-|EHE) A
-1-#

| 679.13

E,J

679.2;
681.2

7.24 (@, 1 = 8.3 Hz, 2H),
7.16 (d, J = 8.3 Hz, 2H),
5.67 (d, J = 4.2 Hz, 1H),
5.47 {d, J = 6.4 Hz, 1H),
4.00 (m, 2H), 2.68(t, J =
7.6 Hz, 2H), 1.81 (m, 2H)

- (EFHO W
-1-%

§79.13

6749.2;

681:2

7.21 (d, J = 8.3 Mz, 2H),

7.12(d, J = 8.5 Hz, ZH),

5.56 (d, J = 4.6 Hz, 1H),

4.26 (d, J = 7.7 Hz, 1H),

4,02 (t, J = 6.3 Hz, 2H),

2.62 (t, J = 7.6 Hz, 2H),
1.90 (m, 2H)

58

2-ZR R L R A

656.65

E,.L

657.2

7.52 (m, 2H), 7.21 {m, 2H),

5.57 (d, J = 4.6 Hz, 1H),

527 (s,2H), 428 (d,J =
7.8 Hz, 1H) -

59

PRl J R s

§56.65

E.L

657.1

7.54 (m, 2H), 7.22 (m, 2H),

5.67 (d, J = 4.4 Hz, 1H),

5.33 (d, J = 6.8 Hz, 1H),
5.27 (s, 2H)

60

- E

£530.66

631.1

722 (m, 5H), 5.63(d, J=
4.2 Hz, 1H), 5.09(d, J =
5.2 Hz, 1H), 4.15 (m, 2H),
2.90 {t, J = 7.0 Hz, 2H)

61

£530.66

EJ

631.1

7.12 (m, 5H), 5.53 (d, J =
46 Hz, 1H), 427(d. J=
7.7 Hz, 1H), 417 (L J =
6.7 Hz, 2H), 2.85{t, J =

6.8 Hz, 2H)

62

700.62

701

7.38(t, J = 7.9 Hz, 1H),

63




Y
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H[3- (EEBRaER)

FEIRE

MEEF

7.30(d, J = 7.9 Hz, 1H),
7.20 (bs, 1H), 7.16 {bd, J =
8.1 Hz, 1H), 5.55 (d, J =
4.6 Hz, 1H), 5.09 (s, 2H).
4.25(d, J = 7.9 Hz. 1H)

63

(-|EFH P&

64164

642.1

7.61 (m. 3H), 7.46 (dd,
SEMTAY L J=7.7 Hz,
1H), 5.53 (d, J = 4.6 Hz,
1H), 5.08 (s, 2H), 4.23 {d,
J=7.9 Hz, 1H)

(3, 4-ZHEFH
B

676.68

E.L

677.1

6.90 (m, 2H), 6.84 (s, 1H},
5.53 (d, J = 4.6 Hz, 1H),
496 (s,2H), 425{d, J =
7.9 Hz, 1H), 3.77 (s. 3H),

3.76 (s, 3H)

65

-k R R E

656.65

E.L

657.1

751 (d, J = 7.7 Hz. 1H),
7.39 (d, J = 8.1 Hz, 1H),
7.22 (m, 1H), 7.15 (m, 1H),
6.71 (s, 1H), 5.53 (d, J =
4.6 Hz, 1H}, 5.11 (s, 2H),
426 (d, J = 7.9 Hz, 1H)

- R E R E

656.65

E,L

657.1

7.53{d, 4=74 Hz, AH),

7.42 (d, J = 8.3 Hz, 1H),

7.24 (m, 1H). 7.17 (m. 1H),

6.75 (s, 1H), 5.62 (d, J =

4.2 Hz, 1H), 5.17 (d, J =
6.2 Hz, 1H), 5.10 (AB

MElE,Av=69Hz, J=

13.7 Hz, 2H)

67

(3, 4-_HEFE)

| B

576.68

677.1

6.88 (m, 3H), 5.62 (d, 1 =
42 Hz, 1H), 517 (d, J =
6.4 Hz, 1H), 4.94 (AB
P, Av= 172 Hz, J =

|12.0 Hz, 2H). 3.80 (s, 3H),

3.79 (s, 3H)

B (CRERE)
SERE] FR A

700.63

E.L

701.0

7.40 (m, 1H), 7.34 (bd, J =
6.4 Hz, 1H). 727 (bs, TH),
7.16 (m, 1H), 5.66 (d, J=
3.9 Hz, 1H),5.23(d, J =
6.2 Hz, 1H), 5.07 (AB
&g, Av.7 92 Hz, J=
13.4HZL2H)

69

-ERBECE

645.67

E.L

646.2

7.08 (dd, J=8.5,7.5Hz,
2H), 6.66 (dd, J=8.6,0.9
Mz, 2H),6.62 (1, J =73
Hz, 1H), 5.62(d, J=4.2
Hz, 1H), 5.18 (d, J = 6.4
Hz, 1H), 4.15 (m, 2H), 3.27

{m, 2H)

64




B v STE

&kt
B

% | m# | IHNMR @& (CD,0D)

L | 6461 | 7.04(dd. J=85, 74 Hz,
2H), 6.60 (dd, J = 8.6, 0.9
Hz, 2H), 6.56 (t, J = 7.4
Hz, 1H), 5.55 (d, J = 4.6
Hz, 1H), 4.25 (d, J = 7.7
Hz, 1H), 4.16 (m. 2H), 3.31
{m, 2H)

T | (R T E) 66976 | E | R.J | 7007 | 7.95(d, J= 8.5 Hz. 2M),

LA ' 6.87 (d, J = 8.7 Hz, 2H),
FRIFE 5.52 (d. J = 4.6 Hz, 1H),
4.92 (s, 2H), 4.24 (d, d =
7.7 Hz, 1H), 3.06 (dd, J =
5.4, 5.4 Hz, 4H), 1.65 (m,

4H), 1.54 (m, 2H)
72 | (o (IR T2 69576 | 2 | H.J | 7001 7.22 {d, 4 =8.8 Hz, 2H),

e 6.93 (d. J = 8.8 Hz, 2H),
FRIFL 5.63 (d. J = 4.3 Hz, 1H),
5.15 (d, J = 6.4 Hz, 1H),

4.93 (ABpg&E I, av =
173 Hz, J = 11.8 Hz, 2H),
3.11 (dd, J = 5.4, 5.4 Hz,
4H), 1.69 (m, 4H), 1.58 (m.,
A 2H)
73 (s m R A 64468 | Z | EJ | 6451 | 720(d. J=7.3 1= 2m),
7.13 (m, 3H), 5.64 (d. J =
4.2 Hz, 1H), 5.18 (d, J =
6.4 Hz, 1H), 3.97 (m, 2H),
265 (L, J = 7.7 Hz, 2H),

1.90 (m. 2H)

7 pa— 64468 | E | E.J | 6451 | 718 (d,J = 7.3 Rz, 2F,

FFER-IE 7.11 (m, 3H). 5.54 (d. J =

44 Hz, 1H), 424 (. J =
7.9 Hz, 1H) 4.01 (L J =6.3
Mz, 2H), 2.61 (t 4 = 7.7
Hz, 2H), 1.89 (m, 2H)
B (REE) BE 63462 2 | G.L | 6352 |744 (Zmith .J=75
1.8 Hz, 1H), 7.30 (m, 1H),
7.14 (m, 1K), 7.06 (dd, J =
10.2, 8.3 Hz. 1H), 5.65 (d,
J=42 Hz 1H), 520 (d, J
=6.4 Hz, 1H), 5.11 (AB
FOEidE , Av=9.1Hz,J=
12.9 Hz. 1H)
76 s 63462 | E G,L | 6352 [7.36 (GEMIRN .J=75,
| rmEE) BHE 1.5 Hz, 1H), 7.28 (r, 1H),
7.12 (m, 1H), 7.04 (8d, J =
10.1, 8.4 Hz, 1H), 5.55 (d,
J=4.6 Hz, 1H), 5.12 (s,
2H), 4.26 (d, J = 7.9 Hz.

70 - ERE 7 H | 645.67
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Y sFE | uf [ & | B | THNMR &{E (CD,0D)
5 | A3 spec
' 4 1H)
2 (CERE) zx | 66271 Z F.J 663.1 | 7.35(d, J=7.3 Hz, 2H),

7.26 (dd, iFMWIRY tJ=
7.7 Hz, 2H), 7.15 (m, 1H),
5.63 (d, J = 4.4 Hz, 1H),
5.09 {d, J = 6.2 Hz, 1H),
4.10 (t, J = 6.9 Hz, 2H),
3.15(t, J = 6.7 Hz, 2H)

 EERE) 7 E 66271 | E | F.J | 6631 | 7.31(d. J=7.3 Hz, 2H),
7.22 (m, 2H), 7.10 (m, 1H),
5.55(d, J = 4.4 Hz, 1H),"
423 (d, J=7.9 Hz, 1H),
4.18 (m, 2H), 3.12 {m. 2H)

SRR | 656.64 | E | F.K | 657.4 | 7.69 (d, =23 Hz, 1H),
7.54 (bs, 1H), 7.39 (d, J =
8.5 Hz, 1H), 7.23 (dd, J =
8.6, 1.6 Hz, 1H). 6.76
(m,1H), 553 (d, J=4.6
Hz, 1H), 5.11 (s, 2H), 4.25
(d, J = 7.9 Hz. 1H)

5-FEFRkpERE ) 65664 Z F.K 7.71(d, J=2.3 Hz, tH),
i 7.59 (bs,1H), 7:43(d, J =
8.5 Hz, 1H), 7.29 (dd, J =
8.5, 1.5 Hz, 1H). 6.79 (m,
1H), 5.62 (d, J = 4.2 Hz,
1H), 5.18 (d, J = 6.4 Hz,
1H), 5.10 (ABPOE I, Av
=15.0 Hz, J = 11.9 Hz,
2H)

- -5-EEE AR [ 69469 [ Z F,M | 685.1 [8.82 (s, 2H), 8.36 (m, 2H),
7.46 (m, 3H),5.63(d.J =
4.4 Hz, 1H), 5.2 (d. J
R | 1H), 5.10 (s,
2H)

o R oL A3 | 69469 | E | F.M | 6951 |8.75 (s, 2H), 8.33 (m, 2H),
7.45 (m, 3H), 5.52 (d, J =

4.6 Hz, 1H), 5.10 (s, 2H),

425 (d, J=79 Hz, 1H)

67466 Z | F.L | 6751 | 6.83(d, =10 Hz, 1H),
o/ﬁ 6.78 (ABTIEE L, Av =
14.1 Hz, J = 8.2 Hz, 2H),
5.64 (d, J = 4.2 Hz, 1H),
5.46 (d, J = 6.2 Hz, 1H),
4.90 (ABPOEIF, Av =
15.2 Hz, J = 11.8 Hz. 2H),
4.20 (s, 4H)

66




HTR

B

w4
Tk

THNMR g{f (CD.OD)

674.66

F.L

[D,0] 6.73 (m, 3H), 5.57 |

| (d,J=4.8Hz, 1H). 4.82
{s.2H), 4.14 (s, 4H), 4.06

{d,3=7.9Hz 1H)

85

(3-Fm-4-HEFE
S2E-S

664.65

E.L

665.1

7.05 (m, 2H), 7.00 (dd,
HMIAY t J =82 Hz,
1H), 5.56 (d, J = 4.6 Hz,
1H), 4.97 (s, 2H), 4.26 (d,
J =79 Hz, 1H)

86

664.65

E.L

665.1

7.13 (m, 1H), 7.08 (bd, J =
8.8 Hz, 1H), 7.03 (m, 1H),
5.65(d, J = 4.2 Hz, 1H),
5.19 (d, J = 6.4 Hz, 1H).
4.95 (AB IUE I, Av =
12.2 Hz, J = 12.3 Hz, 2H)

87

646.65

E. J

B47.2

7.25(dd, FAMIE t,J=
7.3 Hz, 2H), 6.93 (m, 3H),
564 (d, J=4.2Hz, 1H),
5.13 (d, J = 6.0 Hz, 1H),
4.33 {m, 2H), 4.18 {m. 2H)

88

646.65

E. J-

647.2

"7.21(dd, MR tJ=
7.7 Hz, 2H). 6.88 (m, 3H),
5.56 (d, J = 4.6 Hz, 1H),
4.34 (m, 2H), 4.27 (d, J =
7.9 Hz, 1H), 4.15 {(m, 2H)

89

(I-mEE) BE

634.62

635.1

7.30 (m, 1H), 7.11 (m, 1H),
7.03 (bd, J = 9.7 Hz, 1H).
6.98 (bdd, EMIH bt J=
8.6 Hz, 1H), 5.56 {d, J =
4.6 Hz, 1H), 5.06 (s, 2H),
4.26{d, J=7.9 Hz, 1H)

658.66

B
KR

% ER

F.J

6592

7.33(dd, J=7.8, 1.8 Hz)
F0 725 (¢, J = 7.7 Hz)
[1H], 7.15 {(m, 1H), 6.85
(m, 1H), 6.75(d, J = 8.3
Hz, 1H), 5.61 (d, J = 4.4
Hz) 1 5.59(d,J=44
Hz){1H], 5.11 (d,J=6.4
Hz) 31 514(d,J=68
Hz)[1H], 5.07 (m) %1 5.02
{(m)[1H}. 4.15(m, 2H),
221(bd, J=145Hz}
2.29(bd, J = 14.9 Hz)[1H],
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1HNMR 1§ (CD,0D)

Kk

2.03 (m, 1H)

=

658.66

E;
25bdE
R
BRES

F.J

7.22 (m, 1H), 7.12 (m, 1H),
6.80 {m, 1H), 6.72(d, J =
8.1 Hz, 1H), 5.56 (d, J =
3.5 Hz, 1H), 5.06 (m, 1H),
430(d,J=7.5Hz) #0
4.30 (d, J =7.9 Hz) [1H],

4.15(m, 2H),2.23 (bd, J =
12.9 Hz) 1 220 (bd, J =

13.6 Hz) [1H], 2.01 (m, 1H)

92

(3-@FEE) HHE

651.07

651.1;
653.1

729 (bs. 1H), 723 (m.
3H), 5.54 (d, J = 4.4 Hz,
1H), 5.02 (s, 2H), 4.24 (d,
J = 7.9 Hz, 1H)

1A

@)
\
; |

658.63

659.1

(DMSO-d,) 8.01(d, J = 9.3
Hz, 1H), 7.87 (s. 1H), 7.51
{d, J = 9.1 Hz, TH), 5.56
(d, J = 4.2 Hz, 1H), 5.17
(s, 2H), 4.10(d, J = 7.9
Hz, 1H)

N-—
]/

O

»

6395.08

£95.1;
697.1

(DMSO-dg) 7.04 (s, 1H),
6.92 (s, 1H), 6.02 (s, 2H).
5.53 (d, J = 4.6 Hz, 1H),
4.96 (s, 2H). 4.07 (d,J =
7.9 Hz, 1H)

3A

Q

A

Cl
Cl

6595.08

F,. L

695.1;
697.1

| ( ey, ERN 4

6.96 (s, 1H), 6.86 (s, 1H),
5.97 (s, 2H), 566 (d, J =
4.2 Hz, 1H), 5.23

1H), 5.04 (ABIOE IF, Av =
8.1 Hz, J = 132 Hz, 2H)

4A

(3, 5-Z“@HE)
Sk

685.52

685.0;
6387.0

7.30 (bs, 3H), 564 (4, J =
4.4 Hz, 1H),522(d,J =
6.4 Hz, 1H), 4.99 (bs, 2H)

5A

(3, 5-—&FE)
22 -8

685.52

685.1;

687.1 .

7.30 (t, J = 2.0 Hz, 1H),

7.24 (d, J = 1.9 Hz, 2H),

5.53 (d, J =4.4 Hz, 1H),

5.01 (s, 2H), 424 (d. J =
7.9 Hz, 1H)

6A

682.69

683.1

7.64 (d, J = 1.9 Hz, 1H),
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- FE-3-RRIE R

Rk

HEBF

7.59 (bs, 1H), 7.43 (bd, J =
8 Hz, 2H),7.31 (bt, J = 8
Hz, 2H), 7.25 (m, 1H), 5.56
(d, J = 4.6 Hz, 1H), 5.00
{s,2H), 427 (d. J=79
Hz, 1H)

TA

~EH- PR

682.69

F.L

683.1

7.66 (d, J=1.7 Hz, 1H),
7.64 (bs, 1H), 7.50 (bd, J =
8 Hz, 2H), 7.38 (bt, J = 8
Hz, 2H), 7.29 (m, 1H), 5.64
{(d, J=42Hz 1H), 5.13
{d, J = 6.4 Hz, 1H), 4.98
(ABIME i, av = 21.6 Hz,
J = 12.0 Hz, 2H)

8A

G-[R T |/RE)
SERRIFE)
GiE-S

745,79

F.L

7461

7.26 (m, 3H), 7.20 (m, 1H).
5.66 (d, J = 4.4 Hz, 1H), -
5.21(d, J = 6 Hz, 1H),
5.03 (ABpyE i, Av =
13.4 Hz, J=12.5 Hz, 2H),
4,21 (m. 2H)

9A

G- [T #H )
SIEHE]FR)
R 2k

745.79

F.L

‘746.1

7.24 {m, 2H}, 7.19 (m, 2H),
5.56 (d, J = 4.6 Hz, 1H),
5.05 (s, 2H), 426 (d, J =
7.9 Hz, 1H), 4.20 (m, 2H)

10A

(-HFEE) P&

651.07

651.1;
653.1

7.35 (bs, 1H), 7.26 (m,
" 3H), 5.84 {d, J = 4.4 Hz,
1H), 5.21 (d. J = 6.4 Hz,
1H), 5.01 (AB PQ &g, Av
=10.2 Hz, 3= 13.0 Hz,
2H)

T1A

B.5-"EmEFEE) PH

652.61

F.L

653.1

6.90 (m, 2H), 6.82 (m, 1H),

5.56 (d, J = 4.6 Hz, 1H),

5.06 (s, 2H), 426 (d, J =
7.9 Hz, 1H)

12A

(5-F-2-m A EH)
Gk~

669.06

F.L

669.0;
671.0

7.34(dd, J=62,26 Hz),
7.27 {ddd, J =88, 4.5, 3.0
Hz, 1H), 7.05 {dd,

AR L J=92Hz,
1H), 5.54 (d. J = 4.4 Hz,
1H), 5.07 (s, 2H), 4.24 (d,
J=7.7Hz, 1H)

13A

(-|-2-FEH)
R

£69.06

669.0;

671.0

737 GEWRAY 6d,J=77,
6.9 Hz, 2H), 7.1 (m, 1H).
5.64 (d, J = 4.4 Hz, TH),

- 5.19 (d, J =62 Hz, 1H),

5.10 (bs, 2H)

14A

(3-EF-2-AmFE)

B

669.06

E,L

662.0;

6710

7.36 (m, 1H), 7.28 (m, 1H),
7.08 (m, 1H), 5.54 (d, J =

4.4 Hz, 1H), 5.11 (s, 2H), {
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423 (d,d=7.7 Hz, 1H)

15A

(3, 5-—®FL) g

652.61

FL

653.1

6.54 (m, 2H), 6.80
(tt, J = 9.2, 2.4 Hz, 1H),
564 (d, J = 4.2 Hz, 1H),
523 (d, J = 6.4 Hz, 5.02
( ERIRABMELE J=
14 Hz, 2H)

16A

676.66

F.L

677.2

7.12 (m, 1R), 6.93 (m, 1H),
6.77 (dd, J = 9.1, 4.8 Hz,
1H), 5.64 (d, J = 4.4 Hz,
1H), 5.16 (d, J = 6.6 Hz,
1H), 5.07 {m, 1H), 4.12 (m,
1H), 2.21 (m, 1H), 2.06 (m,
1H)

17A

676.66

Fas
(=1

JExJ B
R 8IE

F.L

6772

Hz, 1H), 4.22 (m, 1H), 4.04

7.00 (ddd, SEREY  dt, J =
8.7, 2.8 Hz, 1H), 6.92 (m,
1H), 6.75 (dd, J = 8.9, 4.6
Hz, 1H), 5.60 #1 5.59 (d,
J=4.4 and 4.6 Hz, 1H),
5.08 (m, 1H), 4.33 0
432(d,J=77 79

(m, 1H), 2.22 (m, 1H), 2.03
(m, 1H)

18A

(-HEREFEE)
2878

-845.67

(iR
3 hie 51
ARy =
),

L

B46.1

729 (m, 4H), 5.56 (d, J =

4.6 Hz, 1H), 5.07 (s, 2H),

426 (d, J=7.9 Hz, 1H),
3.84 (s, 2H)

18A

669.06

E, L

669.1;
671.1

738 (dd, J=71,21 Hz,

1H), 7.24 (ddd, J = 8.5,

4.8,2.1 Hz, 1H), 7.14 (dd,

J=9.1, 8.5 Hz, 1H), 5.53

(d, J = 4.6 Hz, 1H), 4.99

(s.2H), 423 (d. J=7.9
Hz, 1H)

20A

2-EEMNE R B

667.68

F.L

568.1

828 (d, J = 8.5 Hz, 1A),
7.98 {d, J = 8.5 Hz, 1H),
7.90 (d, J = 8.3 Hz, 1H),
7.74 (m, 1K), 7.57 (m, 1H),
7.52 (d, J = 8.5 Hz, 1H),
5.55 (d, J = 4.6 HZ, 1R),

533 (s, 2H), 427 (d, J =
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Fi¥k

7.7 Hz, 1H)

21A

k&ﬁ&@%

'667.68

F.L

832(d, J=8.5Hz, 1H),
8.12 (d, J = 8.3 Hz, 1H),
7.92 (d. J = 8.1 Hz, 1H),

7.76 (m, 1H), 7.59 (m, 1H),
7.53 (d, J = 8.5 Hz, 1H),
5.69 (d. J = 4.4 Hz, 1H),

5.36 (ABAEE av =

116.4 Hz, J = 14.8 Hz, 2H),

5.28 (d. J = 6.4 Hz, 1H)

22A

G-S-4-8%5H)
A

669.06

E. L

669.0;
671.0

746 (dd. J=17.3, 2.1 Hz,
1H), 7.29 {ddd, J = 8.3,
47,24 Hz, 1H), 717 (m,
1H), 5.64 (d, J =4.2 Hz,
1H), 5.19 (d, J = 5.6 Hz,
1H), 4.98 (AB FGEIL Av
=7.7, =132 Hz, 2H)

23A

I-EEM R A

£67.68

F,L

6568.1

8.84 (bd, J = 19 Hz, 1H),
8.30 (bs, 1H),7.99(d, J =
8.7 Hz, 1H), 7.91(d, J =
8.1 Hz, 1H), 7.73 (m, 1H),
7.58 (m, 1H), 5.63(d, J =
4.4 Hz, 1H), 5.24 {m, 3R)

24A

3-EEE A

667.68

F.L

668.1

8.80 (bd, J = 2.1 Hz, 1H),
8.26 (bd, J = 1.5 Hz, TH),
7.98 (d, J = 8.5 Hz, 1H),
7.89 (bd, J = 8.3 Hz, 1H),
7.73 (m, 1H), 7.58 (m, 1H),
5.53 (d. J = 4.6 Hz, 1H),
527 (s, 2H),425(d, J =
7.7 Hz, 1H)

25A

(4-g-3-F )
B

669.06

6869.1,
671.1

7.39(dd, ZEHiftJ=
7.8 Hz, 1H), 7.23 (m, 1H),
7.14 (m, 1H), 564 (d, J =
44 Hz, 1H),621(d, J =
6.4 Hz, 1H), 5.00 (AB
MEE Av=77Hz, J=
13.3 Hz, 2H)

26A

(4-|-3-FBFED

|mat

669.06

£69.1,
671.1

742 (dd, FHiA L J=
7.9 Hz, 1H), 7.20 (dd, J =
10.1, 1.8 Hz, tH), 7.14 (m,

1H), 5.59 (d, J = 4.6 Hz,

1H), 5.07 (s, 2H), 4.28 (d,

J =78 Hz, iH)

27A

3,4, 5-ZHFE
228

6706

671.1

7.04 (dd, EMHM L J=
7.6 Hz, 2H), 554 (d, J =
4.6 Hz, 1H), 4.99 (s, 2H),
423 (d, J = 7.8 Hz, 1H)
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1% | miE | 1HNMR B8 (CD,OD)

K el

IExE-

=kt
4 B

28A o 66064 [ Z | F.L | 661.1 |6.76 (m. 3H), 5.92 (s, 2H),

29A o 660.64 | E F.L [ 861.1 [6.73 (m, 3H). 5.83 (s, 2H),
5.54 (d, J = 4.6 Hz, 1H),
> 5.01 (s, 2H), 4:24 (d, J =

o) 7.9 Hz, 1H)

v
~ 5.63(d,J =42 Hz, 1H),
' > 5.16 (d, J = 6.4 Hz, 1H),
o ' 5.00 (AB JIEHE Av = 9.3
. Hz,J = 12.5 Hz, 2H)

30A o———\ 695.08 E F.L | 694.7; I[DMSO-d.] 6.91 (d, J = 8.1

5 696.4 | Hz, 1H), 6.84 (d.J =83
Hz, 1H), 6.10 (s, 2H). 5.54
(d. J = 4.6 Hz, 1H), 4.99
(s, 2H), 4.08 (d, J = 7.9
cl Hz, TH)
< j

697.1 | 6.86(d, J=8.5Hz, 1H),
SN 8.03 (s, 2H), 5.65(d, J =
| : 4.2 Hz, 1H), 518 (d, J =

= | 6.4 Hz, 1H), 5.05 (AB
Cl PUE kg, Av=153Hz, J=
12.5 Hz, 2H)

1 31A O———\ £95.08 Z F.L | 695.1; | 6.96(d,J=8.1 Hz, 1H),
o

32A P, 669.06 | Z F.L | 669.2; | 7.44(dd, J=6.3, 2.6 Hz,
Eé‘r’ﬁﬁ RER 6712 | 1H), 7.27 (m, 1H), 7.06
| (dd, J = 9.3, 8.9 Hz, 1H),
5.64 (d, J =42 Hz, 1H),
520 (d, J = 6.2 Hz, 1H),
- | 5.06 (bs, 2H)
BBA| (4-EmEE) BE |e:62| E F.L | 6352 | 7.31(dd, J= 80, 5.6 Hz,
2H), 7.01 (dd, sEurEy tJ
=8.8 Hz, 2H), 5.55 (d, J =
4.6 Hz, 1H), 5.02 (s, 2H),
4.25(d, J=7.9 Hz, 1H)
H4A oo 68269 | Z F.L | 6832 [ 787 (s, 1H), 754 (d, J =
Eé%x% 2RI 7.6 Hz, 2H), 7.37 (dd,
EMIRT ¢ J =76 Hz,
2H), 7.25(L, J=7.3 Hz,
1H), 6.80 (s, 1H), 5.68 (d,
J=4.3Hz, 1H), 5.20 (d, J
| , = 6.3 Hz, 1H), 5.02 (AB
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MEE ov=61Hz J=
13.3 Hz, 2H)

35A j(4-F B -2-nRIH ) RE

682.69

F.L

683.2

7.86 (s, 1H), 7.54 3, J =
8.2 Hz, 2H), 7.38 (dd, J =
7.9,6.9 Hz, 2H), 7.26 (¢, J

= 6.9 Hz, TH), 6.80 (s, 1H),

5.61 (d, J = 4.6 Hz, TH),
5.05 (s, 2H), 433 (d, J =

7.6 Hz, 1H)

36A

672.69

F.L

673.1

7.01 {m, 2H), 6.78 (m, 2H),
5.65 (d, J=42Hz, 1H)},
512 ({d, J=6.2 Hz, t1H),

284 {m, 1H), 2.75 {m, 1H),
2.02{m, tH), 1.74 (m, 1H)

37A

672.68

4E % B
prim)

g
[}

F.L

673.1

6.97 (m, 1H), 688 (dd, J =
7.9, 2.1 Hz, 1H), 6.74 (dd,
SRR L, J=7.5 Hz,
1H), 6.67 (m, 1H), 5.55
5.54 (d, 4.4 ¥1 4.6
Hz, 1H), 4.26 #1 425 (d,
J=7.7,7.9 Hz, 1H), 2.79
{mn, 1H), 2.71 {m, 1H), 1.98
(m, 1H), 1.67 (m, 1H)

38A

(3-5-2,6-—8
)

687.05

F. L

687.1;
689.1

7.47 (m, 1H), 6.70
( BHIfY bt, J=88Hz,
1H), 5.63 (d, J = 3.9 Hz,
1H), 5.12 (bs, 2H), 5.11 (d,
J ERIE | 1H)

39A

(3-8-2.6-—%
#FE)BRE

687.05

F.L

687.1;
689.1

7.44 (ddd, Empigytd,Jd=
9, 5 Hz, 1H), 6.96 (ddd,

B d, J=88,18
Hz, tH), 5.53(d,J =46
Hz, 1H), 5.13 {s, 2H), 4.21
{d, J=79Hz 1H)

40A

r—

(2. 3,5, 6-MAE—4-
PRER) BE

70262

E.J

703.1

561 (d, J = 4.0 Hz, 1H),
5.11 (bs, 2H), 5.09 (d, J =
6.2 Hz, 1H), 2.24 (bs, 3H)

41A

(2.3.5, 6-MFE-4-
REFE)BEE

702.62

E.J

7034

552 (d, J = 4.6 Hz, 1H),

5.13 (s, 2H), 420 (d, J =

79 Hz, 1H), 222t J=2
Hz, 3H)

42A

(3.4, 5-ZEFE) RE

670.6

F.L

671.1

714 {m, 2H), 5.66(d, J =
42 Hz, 1H), 524 (3, d =
6.6 Hz, 1H), 4.99 (s, 2H)

43A

(2, 6-—GEFH)FE
I

685.52

FJ

685.0;
687.0

7.37 {m, 2H), 7.27 (dd, J =
89,7.1 Hz, 1H), 5.61(d, J
= 4.2 Hz, 1H), 5.30 (AR
PUEgs , Av=10.1,J=

11.0 Hz, 2H), 5.11(d. J = |
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44A

.-(2, -SFE)RE

6875.52

F.J

685.0,
687.0

7.34 (m, 2H),7.24 (dd, J =
8.8, 7.2 Hz, 1H). 5.54 (d, J
= 4.6 Hz, 1H), 5.32 (s, 2H),

4.24 (d, J =79 Hz, 1H)

45A

2, - R8XE)RE

685.52

F.L

685.0;
687.0

7.51(d, 1 =82 Hz, 1H),
7.47 (d,J = 2.3 Hz, 1H),
7.34 {dd, J =8.2, 2.3 Hz,
1H), 5.70 (d, =43 Hz,
1H), 5.29 (d, J = 6.3 Hz,

1H), 5.15{bs, 2H)

46A

-a-4+BFEE)RE

669.06

F, L

665.1;
671.1

754 (dd, J =86, 6.3 Hz,
1H), 7.24 (dd, J = 8.6, 2.6
Hz, 1H), 7.09 (ddd,

SEMTRILd, J= 8.6, 2.6,
1H), 5.70 (d, J = 4.3 Hz,
1H), 5.28 {d, J = 6.3 Hz,
1H), 5.15 (AB [ E %, Av

= 6.8 Hz, J = 13.5 Hz, 2H)

47A

@ A-—aFEEH)HE

685.52

FL

685.1;
687.0

7.45 (d, J = 2.0 Hz, 1H),
7.37(d, d =82 Hz, 1H),
7.29 (dd, J =856,2.3 Hz,
1H), 5.59 (d, J=4.6 Hz.
1H), 5.17 (s, 2H), 4.29 (d,
J =7.6 Hz, 1H)

48A

(-R-4+BFHIRE

669.06

F.L

669.1;
671.1

742(dd, J=886,53 Hz,
1H), 7.22 (dd, J = 8.6, 26
Hz, 1H), 7.05 (ddd,

ik ,J =86, 2.6
Hz, 1H), 559 (d, J=4.6
Hz, 1H), 5.16 (s, 2H), 4.29
(d, 3= 7.9 Hz, 1H)

43A

(G-H-6-mAL) PRI

669.06

F.J

689.1;
671.1

7.33 (ddd, SRRy td, J =
8.3, 6.0 Hz, 1H), 7.25

{  HETH bd, J EHEEY

1H), 7.08 (bdd, 3SR

bt, J = 8.3 Hz, 1H), 5.63

(d, J = 4.2 Hz, 1H), 520

(bs, 2H), 5.12(d, J =62

Hz, 1H)

S0A

(o-S-6-FEH) FE

669.06

F,Jd

7.31 (dad, SEHFEY 1d, J =
8.1,6.0, 1H), 7.22
( $EWE bd, JIEBA
1H), 7.05 ( HEMA bt, J
=8.3 Hz, 1H), 5.55 (d, J =
4.6 Hz, 1H), 522 (s, 2H),
425 (d, J=7.9 Hz, 1H)

74
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S1A

F.J

695.1;

697.0

6.83(d, J = 1.3 Hz, 1H),
6.78 (d, J = 1.4 Hz, 1H),
6.00 (s, 2H), 5.63 (d, J =
4.2 Hz, 1H), 5.16 (d, J =
6.2 Hz, 1H), 4.89 (AB
&g, Av = 101 Hz, J =
12.7 Hz, 2H)

524,

o\
Cl o

695.08

F.J

£95.0;
£697.0

6.78 (d, J = 1.4 Hz, 1H),
6.72(d, J = 1.4 Hz, 1H),
5.98 (s, 2H), 5.53 (d, J =
4.6 Hz, 1H), 4.90 (s, 2H),
424 (d, J=7.9Hz, H)

S3A

G-H-5-EFEH)BE

665.06

F.L

669.1;
671.0

7.24 (bs,1H), 7.12 (m, 2H),

5.70 (d, J = 4.3 Hz, 1H),

5.28 (d, J = 6.6 Hz, 1H),
5.06 (bs. 2H)

S4A

(B-F-5-FAFE)BH

569.06

Fl

669.1;
e71.1

7.18 {bs, 1H), 7.11 {m,
1H), 7.04 (m, 1H), 5.59 (d.
J=4.6 Hz, 1H). 5.08 (s,
2H), 4.29 (d, J = 7.9 Hz,

1H)

S5A

(2, 6-"HAF ) BE

£52.6

. F L

653.1

740 (tt, J = 8.6, 6.6 Hz,

1H), 6.99 (dd, FHWEAY tJ
=7.9Hz, 2H), 5.66(d, J =
4.3 Hz, TH), 5.15 (m, 3H)

S6A

(2, 6-—FFEH)RIE

652.6

F.L

653.1

739 (tt, J = 8.6, 6.3 Hz,
1H), 6.87 (dd, EMif tJ
=7.6Hz, 2H), 558 (d, J =
4.6 Hz, 1H), 5.17 (s, 2H),
428(d, J = 7.9 Hz, 1H)

S7A

3. 4-—FFEIBPE

£652.61

F.L

653.1

7.31 (m, 1H), 723 (m, 1H),
7.15{m, 1H), 569 (d,J =
4.0Hz, 1H), 525 (d, J =

6.3 Hz, 1H), 5.03 (bs, 2H)

@ 4-—mEX) PR

65261

F.L

653.1

7.24 (m, 1H), 720 {dd, J =
10.7, 8.0 Hz, tH), 7.14 (m,
1H), 5.59 (d, J = 4.3 Hz,
1H), 5.05 (s, 2H), 4.28 ( d,
J=7.9 Hz, 1H)

59A

(2,3, 6-ZmAFE)PE

670.6

F.L

671.1

7.25 {m, 1H), 6.94 (m, 1H),
5.61(d, J = 4.2 Hz, 1H),
511 (AB POERE Av =6.3
Hz, J = 9.8 Hz, 2H), 5.10
(d. J = 6.4 Hz, 1H)

GOA

670.6

F, L

671.0

7.26 {m, 1H}, 6.84 {m, 1H),

15
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(2,3, 6-ZHEFR)RAE

5.55 (d, J = 4.6.Hz, 1H),
5.15 (s, 2H), 4.23 (d, J =
7.9 Hz, 1H)

B1A

(2. 4-"mFEHE)RE

652.61

F.L

653.2

7.50 {m, 1H), 6.95 {m, 2H),
5.68 (d, J= 4.0 Hz, 1H),
5.22(d,J=6.3 Hz, 1H),

5.09 (bs, 2H)

62A

. 4~-"gmFEH)HEHR

652.61

F.Ll

653.2

7.38 (m, 1H), 6.91 {m, ZH),
5.58 (d, J = 4.6 Hz, 1H), -
5.09 (s, 2M), 4.30 (4, J =

7.9 Hz, 1H)

B63A

(2, 6-Z 5.4~
EHFER) HE

666.64

F.L

567.1

6.77 (d, J = 8.1 Hz, 2H),

5.60 (d, J = 4.2 Hz, 1H),

508 (d, J=6.2 Hz, 1H),
5.04 (bs, 2H), 2.32 (s, 3H)

B4A

(2, 6- =54~
RER)RE

666.64

F.L

667.1

6.75 (d, J = 8.1 Hz, 2H),
5.52 (d,J =4.6 Hz, 1H),
506 (s, 2H), 422 {d, J =
7.9 Hz, 1H), 2.30 (s, 3H)

B65A

(2,3,4,5,6-
AERFR)REE

706.58

F.L

7071

562 (d, J = 4.0 Az, 1H),
5.11 (bs, 2H), 5.08.(d, J =
62Hz 1H) - -}

66A

(2-FE~-6-=HHE
FE)RHE

702.62

F.L

703.4

7.54 (m, 2H), 7.40 (m, 1H),
5.60 (d, J = 4.2 Hz, 1H),
5.20 (AB &, Av =
15.4 Hz, J = 11.5 Hz, 2H),
5.07 {d, J = 6.4 Hz, 1H)

67A

(2-F-6-=FHE
FE)PHR

702.62

F,L

703.1

7.54 (m, 211), 7.40 (m, 1H),

5.55 (d, J = 4.6 Hz, 1H),

524 (s, 2H), 425 (d, J =
7.9 Hz, 1H)

68A

(2, 3T EFEHR)BHR

£52.61

F.L

6531

7.25 (m, 1Hy, 7.17 (m, 2H),
5:69 (d, J = 4.0 Hz, TH),
5.24( MM I
B . 1H), 5.16 (bs,
2H)

69A

2.3-"HRFHBE

652.61

FL

653.1

7.6 (m, 3H), 559 (d, J =
4.6 Hz, 1H), 5.17 (bs, 2H),
428 (d, J = 7.9 Hz, 1H)

7DA

(2,3, 4-=EFF)PE

6706

F, L

671.1

7.17 {(m, 1H), 7.03 (m, 1H),
5.53 (d, 4 = 4.6 Hz, 1H),
5.08 (s, 2H), 422 (d, J =

7.7 Mz, tH)

7T1A

(2. 3.4—5??1%%) -8

6706

F.L

671.1

7.22 (m, 18), 7.09 {m, 1H).
5.65 (d, J = 4.2 Hz, 1H),
5.18 (d, J = 6.2 Hz, 1H),

5.08 (bs, 2H)

72A

(2,3.5, 6-UEFHE)
B

688.59

F, L

688.9

7.27 {(m, 1H). 5.69 (d, J =
4.0 Hz, 1H). 524 (d, J =

76
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6.6 Hz, 1H), 5.12 (bs, 2H)

73A

(2.3,5,6-M&
FE) P

£88.59

M lEm

F.L

T689.0

7.17 (m, 1H), 558 (d, J =
4.3 Hz, 1H}, 5.13 (bs, 2H]),
4.27 (d, J=7.6 Hz, 1H)

T4A

2, 3-"H-6-HEHE
EHE)HE

682.64

F.L

683.0

7.20 (m, 1H), 6.76 (ddd, J
=9.2, 3.6, 2.3 Hz, 1H),
5.58 (d, J = 4.6 Hz, 1H),
5.16 {d, J = 2.0 Hz, 2H),
4.28(d, J = 7.9 Hz, 1H),
3.83 (s, 3H)

T5A

2, 3-—H-6RRE
EEIRE

682.64

F.L

683.0

722 (m, 1H), 6.80 (dad, J
=9.2,3.3,20, 1H), 565
(d, J = 3.6 Hz, 1H). 5.14
(m, 2H), 5.09 (d,.] = 5.6

Hz, 1H), 3.88 (s, 3H)

76A

A-EZ-3-HBsHE
L) HE

730.15

F.L

730.0

821 (m, 1H), 7.90 (m, 1H),
7.52 (m, 1H), 5.58 (d, J =
4.6 Hz, 1H), 5.13 (s, 2H),
428 (d, J =7.9 Hz, 1H)

77A

(-R-6-ZRHEE
FH)PE

718.616

F.L

719.0

7.48 (ddd, ;HBET td, J =
82, 6.3 Hz, 1H), 7.18 (m.
2H), 5.58 (d, J = 4.3 Hz,
1H), 5.19 (d, J = 1.0 Hz,
2H), 4.27 (d, J = 7.9 Hz,
1H)

78A

(-R-6-—EHAE
FEHE)HE

718.616

F.L

718.0

7.49 (ddd, EMIRY . J=
8.6, 6.3 Hz, 1H), 7.19 (m,
2H), 5.65 (d, J = 4.3 Hz,
1H), 5.16 (bs, 2H), 5.14 (d,
J = 6.3 Hz, 1H)

7SA

-S1-mEE

655.04

EJ

654.8

728 (dd, J = 6.2, 2.7 Hz,

1H), 7.41 (dd, I ¢S

= 9 Hz, 1H), 7.02 (m, 1H),
565 (d, J = 4.4 Hz, 1H),

428 (dd, J = 8.3, 4.6 Hz,
: 1H)

80A

R RRE
FH) PR

664.65

F.L

665.1

726 (dad, iy 6. J=
8.5, 6.9 Hz, 1H), 6.76 (d, J
= 8.5 Hz, 1H), 6.65 (dd,
EHiE t, J=8.5Hz,
1H), 5.53 (d, J = 4.6 Hz,
1H), 5.09(d, J=1.4 Hz,
2H), 4.24 (d, J = 7.9 Hz,
1H), 3.79 (s, 3H)

81A

4-(BEER)FE

660.64

E.J

7.88 (d, J = 8.5 Hz, 2A),
7.12 (d, J = 8.5 Hz, 2H),
5.65 (d, J = 4.4 Hz, 1H),
429 (dd, 4 = 8.1, 5 Hz,

1H), 3.84 (s, 3H)

77
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82A

637.04

EJ

637.3;
£39.4

719(dd, SWim LJ=
8.2 Hz, 1H), 7.18 {dd,
SEME ¢, J = 2.2 Hz,
1H), 6.99 (ddd, J = 8.3,
2.3, 1.0 Hz, 1H), 6.95

(dad, J = 8.1, 1.9, 1.0 Hz,
1H), 5.62 (d, J = 4.6 Hz,

1H), 4.25 (dd, J = 8.1, 4.6

Hz, 1H)

83A

620.58

E J

621.0

7.34 (ddd, ZRERY . J =)
8.1, 1.7 Hz, 1H), 7.05 {m,
1H), 7.00 (m, 1H), 6.94 (m,
1H), 5.62 (d. J = 4.6 Hz,
1H), 4.26 {dd, J=8.2, 47
Hz, 1H}

84A

3,5-"5FE

671.49

E.J

670.7;
£73.2

7.14 (d, J = 1.9 Hz, 2H),

7.04 (bs, 1H), 5.65 (dJ =

4.4 Hz, 1H), 429 (dd, J =
8.1, 4.6 Hz, 1H)

85A

(3-&-2-TEME) B %

657.098

F.L

656.8;
6589

746 (d, J = 5.3 Hz, 1H),

6.95(d,J = 5.3 Hz, 1H),

5.68 {d, J = 4.3 Hz, 1H),

5.19 {m, 2H), 5.17 (d, J =
6.3 Hz, 1H)

86A

(3-F-2-EM ) B &

657.098

F.L

656.9;
658,9

7.43(d, J =53 Hz, 1H),

6.93{d, J = 5.3 Hz, 1H),

5.59 (d, J = 4.6 Hz, 1H),

520 (s, 2H),4.31(d. J=
7.6 Hz, 1H)

87A

(o—tEMHE) H &

622.653

F.L

622.9

7.38(dd, J = 5.3, 1.3 Hz,
1H), 7.08 (bd, J = 3.6 Hz,
1H), 6.99 (dd, J = 5.3, 3.6
Hz, 1H), 5.67 (d. J =43
Hz, 1H), 5.20 (bs, 2H),
5.16 (d, J = 6.3 Hz, 1H)

88A

(2-PE M) B

£§22.653

F.L

622.9

735 (dd, J= 5.3, 1.3 Hz,

1H), 7.05 (bd, J = 3.3 H,

1H), 6.97 (dd, J =4.9,33

Hz, 1H), 5.59(d, J = 4.6

Hz, 1H), 522 (s, 2H), 4.31
(d, J = 7.8 Hz, 1H)

8SA

A=

(-g-6-=—mH=A
w25 BE

735.07

F.L

734.8;
737.0

7.46 (m, 2H), 7.33 (m, 1H),
5.66 (d, J = 4.3 Hz, 1H),
525 (ABIEKE , Av =4.9
Hz, J = 11.5 Hz, 2H), 5.14
(d, J = 6.3 Hz, 1H)

80A

(-&-6-=8H=
) P

735.07

F.L

734.8;
736.9

7.45 (m, 2H), 7.31 (m, 1H),
5.58 (d, J = 4.3 Hz, 1H),
5.28 (s, 2H), 4.28 (d, J =

78
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HxE

7.9 Hz, 1H)

1A

(5-F—2-1E M &) B

£57.098

F. L

656.9;
638.9

6.89 (d, J = 4.0 Hz, 1H),

6.85 (d. J = 4.0 Hz, 1H),

5.68 (d, J = 4.0 Hz, 1H),

5.15(d, J = 6.3 Hz, TH),
5.10 (s, 2H)

92A

(5-S-2-TE M ) B B

657.098

F.L

656.9;
658.9

6.86 (bd, J = 3.6 Hz, 1H),

6.82 (bd, J = 3.6 Hz, 1H),

5.59 (d, J = 4.3 Hz, 1H),

5.12 (s, 2H), 4.31 (d, 4 =
7.2 Hz, 1H)

93A

2-—EHERE
FH)PHR

682.635

F.L

683.1

} 7.49 (bd, J = 7.7 Hz, 1H),
7.33(dd, EBEI bt J=
8 Hz, 1H), 7.22 (dd,

EMIANbL J =7.5Hz,
1H), 7.16 (bd, J =8 Hz,
1H), 6.79 (t, J = 74.4 Hz,
1H), 5.65 (d, J = 4.2 Hz,
1H), 5.22 (d. J = 6.4 Hz,
1H), 5.11 (ABME %, Av
= 9.2 Hz, J = 13.2 Hz, 2H)

844

(-—HHH
FE)BRE

682.635

E,L

683.1

7.37 (d, J = 7.1 Hz, 1H),
729(dd, BHIRIbL J=
7 Hz, 1H), 7.16 (dd,
HHTE bt J=T7.5 Hz,
1H), 7.10 (m, 1H), 6.72 (1,
J =74 Hz, 1H), 5.54 (d. J
= 4.4 Hz, 1H), 5.11 (s, 2H).

424 (d, ) =7.9 Hz, 1H)

95A

G-AFE)BE

634.618

E;4"
a -3 4H
bz

Fi N

634.9

7.36 (ddd, SMiE td,J =

7.9,5.9 Hz, 1H), 7.18 (m,

1H), 7.10 (m, 1H), 7.02 (m,

1H), 5.73 (d, J = 4.3 Hz,

1H), 5.12 (s, 2H), 4.79 (4,
J = 6.9 Hz, 1H)

SEA

GGE) AR

651.073

E;4"fi
a =37 4K

fre

F; N-1

650.8

7.32 (bs, 1H), 7.27 (m,
3H), 5.68 (d, J = 4.4 Hz,
1H), 5.05 (s, 2H), 4.74 d,
J =7.1 Hz, 1H)

97A

(34— ERXE)HE

685.518

E

F, L

£684.9;
636.9

7.42 (m, 2H), 7.20 (dd, J =
8.3,2.1 Hz, 1H), 553 (d, J
= 4.6 Hz, TH), 5.00 (s, 2H},
423 (d, J =7.9 Hz, 1H)

SBA

(2,6-_HE
FH)HE

£44.682

F.L

5449

7.05(dd, J = 8.3, 6.4 Hz,
1H) 6.97 (bd, J = 7.5 Hz,
2H), 5.59(d, J = 4.4 Hz,
1H), 5.1 (AB I E i, Av
=183 Hz, J = 10.9 Hz,

2H), 5.09 (d, J = 6.4 Hz,

79




5345 % SFE [ MiE | #lE | R #E | IHNMR# {E (CD,0OD)
Lz | A3
' 1H), 2.37 (s, 6H)
99A | (2, 6-"HEXFE)HE 644682 E F.L | 6451 | 7.03 (dd, J=8.1,6.4 Hz,
1H), 6.95 (bd, J = 7.3, 2H),
5.54 (d, J = 4.6 Hz. 1H),
5.13(s,2H), 4.25(d, J =
7.7 Hz, 1H), 2.33 (s, 6H)
100A] (-E2FHE)PHR 634.618| Z;4" {F,N-1| 635.1 |7.36 (ddd, 58 td, J =
i a 7.9, 5.6 Hz, 1H), 7.16 (m,
3L 1H), 7.13 (m, 1H), 7.02 {bt,
k= J =8.9 Hz, 1H), 5.80 (d. J
=4.0Hz, 1H), 5.51(d, J =
4.9 Hz, 1H), 5.07 (AB
MEL, Av=118Hz, J=
12.8'Hz, 1H)
101A]  @G-Zxx)yRE 651.073[ Z; 4" | F; N-1| 650.9; | 7.40 {bs, 1H), 7.29 (m,
i a 653.0 { 3H), 5.80 (d, J = 4.0 Hz,
-3k 1H), 5.50 (d, J = 5.3 Hz,
{4 1H), 5.06 (AB A E %, Av
=11.89 Hz, J = 12.8 Hz,
2H)
102A 0 693.11 z E,J | 693.1; | 7.37(d, 4 =27 Hz, 1H),
, ~ 6951 | 7.14 (dd, J=8.7, 2.7 Hz,
P 1H), 6.76 (d, J = 8.7 Hz,
Cl 1H), 5.63 (d, J = 4.4 Hz,
1H), 5.16 (d, J = 6.6 Hz,
1H), 5.05 (m, 1H), 2.21 {m,
1H), 2.04 (m, 1H)
103A 0 693.11 | E; E.J | 693.1; {7.24 (m, 1H), 7.11 (m, 1H),
JEx ek 695.1 | 6.73(d, J = 8.9 Hz, 1H),
ks 5.58 # 557(d,J=42
Cl & 4.2 Hz, 1H), 5.04 (m,
1H), 4.31 ¥ 4.30(d,J=
7.7 #1 7.7 Hz, 1H), 4.02
{m, 1H), 221 (m, 1H), 2.00
(m, 1H)
104A| (- m-p-nEps) [ 69974 | Z G,L | 700.2 [ 7.87 (m, 2H), 7.74 (br s,
sz S 1H}, 7.38 {m, 2H), 7.30 (m,
1H), 5.85 {d, J = 4.4, 1H),
583 (brs,2H), 5.22(d, J=
6.2 Hz, 1H)
105A] (A E-o-IEwi) [ 69974 | E G.L | 7002 | 7.82 (m, 2H), 7.67 (br s,
FE 1H), 7.36 {m, 2H), 7.27 {m,
1H), 5.55 (d, J = 4.6, 1H),
5.84 {br s, 2H),
106A [ — —— i 68066 | Z G, L | 681.0 | 7.48 #n 7.32 (2m, tH),
Al-@ = RmEHR) TR {E 3TRR 6.85 {m, 2H), 5.65 (m, TH),
kiR 5.32 1 526(2d,J=6.4
Fa

[=]

and 6.2 Hz, 1H), 5.20 (m,
1H), 1.86 0 1.74 (2m,

g0




5o HE B % SFE ] | BiE [ B # [ 1HNMR & {8 (CD,0D)
E | B% .
‘ 5 2H), 0.89 (m, 3H).
107A1-(2,4-Z"RFH)NE| 68066 | E | G L | 681.0 [7.25(m, 1H), 6.83 (m, 2H),
4E X IR 552 %1 551(2d,J=45
.8 1 4.5 Hz, 1H), 5.23 (m,
BE 1H), 1.86 F1 1.72 (2m,
2H), 0.86 (m, 3H).
108A1-(3,4-FFH) 23| 66664 | Z G,L | 667.0, [7.28 (m, 1H), 7.15 (m, 1H),
I ol 689.0 [5.64 (d, J 4.2 Hz, 1H), 5.29
-y (d, J = 6.6 Hz, 1H), 5.09
BREY {a. J=6.6 Hz, 1H), 1.43
(d. J = 6.6 Hz, 3H).
109A|1-(3,4-—E X H) ZH| 66664 | E; G,L | 667.0, [7.13 (m, 3H), 5.52 (m, 1H),
3 %) Bk 683.0 | 5.14 (m, 1H), 1.43 0
4] 142(2d,J=64 51 66
BaE Hz, 3H).
110A] 1-(2,4-Z&8FE) 666.64 | Z. G,L | 667.1 | 7.51and7.37 (m, 1H),
ZE EIFSES 8.85 (m, 1H), 5.65 (m, 1H),
.9 5.38 (m, 1H), 5.30
GREY 524(2d,J=6.6 1 6.4
- Hz, 1H), 1.45 F1 1.44(2d,
J=6.6 #1 6.6 Hz, 3H).
111A] 1-(2.4——@mEH) 66664 | E | G, L | 667.1 [7.29 (m, 1H), 6.85 (m, 2H),
ZE EE[S S 5.52 {m, 1H), 5.40 (m,
7Nl 1H),1.47 # 146 (2d,J=
BAW 6.6 # 6.6 Hz, 3H)
112A 1-3,5-—& 666.64 | Z: G,L | 667.0 |6/97 (m, 2H), 6.76 (m, 1H),
FRYZH 4 ¥T AR 5.65 (d, J 4.2 Hz, 1H), 5.30
& (d, J 6.6 Hz, 1H), 5.10 (q,
RE J=66Hz 1H), 1.4 (d,J=
6.6 Hz, 3H).
113A 1-(3.5-— 5. 666.64 | E; G,L | 667.0 | 6.83 (m. 2H), 6.75{m,
FE)ZE Il 1H),5.52(2d, J=4.8%0
L3:b) 4.6 Hz, 1H), 5.15 (m, TH),
REEAE ) 143 1 142(2d,J=66
#n 6.6 Hz, 3H)
114A] 1-(3-F-2.6-—% |701.081| Z G,L | 701.0, [7:39 (m, 1H), 6.94 (m, 1H),
x=E)zH AEXT AR 703.0 |5.64 (brd,J=23.9 Hz, 1H),
K fY 5.49 (q, 6.8 Hz), 5.18 (m,
Py 1H), 1.60 {d, 6.9 Hz).
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B B Y

STE | 5k | BE

B % | 1H NMR & f4(CD,0D)
ttE | AE

115A1 1-(3-5-2,.6-_H

C FE)TE

701.081} E G, L | 701.0,

7.35 (m, 1H), 6.89 (m, 1H),

JE X3 BR 703.0 |5.58 (m, 1H), 5.49 {m, 1H),
1.0 : 1.56 # 1.55(2d,J=68
= oy M 6.8 Hz, 3H).

[} = e ==}

116A| 1-(-EFH)Z2H

£65.10 E E L | 6651,

7.25 (m, 1H), 7.20 (m, 1H),
667.1 {554 ¥ 553(2d,J =48
1 4.8 Hz, 1H),5.17 (m,
1H), 1.47 1 1.45(2d, J =

6.2 0 6.6 Hz, 3H),

HO

OH

O—\
HO R
Q -
X "0
N , H
CH, OH

CH,
AETER2F7 6 L3k F, BT FZHRHAITEHY S FHRUIS, R

HE | & & | THNMR & & (CD:0D)
Pk

R BT A7 236400 b a5 Y' 3y A 1.
EHEH Y oF=E
93 EHE 602.64
94 | (3, 4-"HEEHR) RE] 6627

O | 603.2 |7.17 (m, 3H), 7.08 (m, 2H),
5.53 (d, J = 4.6 Hz, 1H),

3.87 (dd, J = 7.5, 4.4 Hz,
1H), 3.79 (d, J = 13.1 Hz,
1H), 3.61 (d, J = 13.1 Hz,
1H), 2.90 (m, 1H), 1.09 (d.
J = 6.6 Hz, 3H)

o) 663.3 |7.07 (s, 1H), 6.92 (m, 2H),
5.61(d, J = 3.7 Hz, 1H), |
407 (HHHRSI A AB
© OMENEEF
FSEM, J=13.1Hz,
1H), 3.80 (s, 3H), 3.79 (s,

3H), 3.41 (m, 1H), 1.26 (d,
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r e e
.

T

SR

STE

&
LS

1HNMR & {& (CD,0D)

J=6.9 Hz, 3H)

a5

- [2-(=RHEE)
FEJHE

670.64

671.2

7.56 (bd, J = 7.9 Hz, 1H), |
7.41(m, 2H), 7.33 (bt, J =
7.5 Hz, 1H), 5.53 (d, J =
4.6 Hz, 1H), 3.87 (dd, J =
7.5, 4.4 Hz, 1H), 2.92 (m,
1H), 1.09 (d, J = 6.6 Hz,
3H)

@-RTEFEX)RE

658.75

658.3

7.20 (d, J = 8.3 Hz, 2H),
6.97 (d, J = 8.3 Hz, 2H),
5.51 (d, J = 4.6 Hz, 1H),
3.84(dd, J = 7.5, 44 Hz,
1H), 3.73 (d. J = 13.1 Hz,
1H), 3.55(d, J = 13.1 Hz,
1H), 2.86 (m, 1H), 1.24 (s,
9H), 1.07 (d, J = 6.4 Hz,
3H)

g7

616.67

a
(f =3
e fl93
B =
2%
iRt

617.2

7.30 (m, 5H), 555 (d, J =

3.9 Hz, 1H), 4.04 (dd, J =

7.1, 4.9 Hz, 1H), 3.54 (AB

M, Av = 49.0 Hz, J =

132 Hz, 2H), 2.88 (m, TH),

2.16 (s, 3H), 0.91 (d, J =
6.6 Hz, 3H)

58

i
i

588.62

589.2

7.02(dd,J = 8.6, 7.4 Iz,

2H), 6.58 (dd, J = 8.7, 1.0

Hz, 2H), 6.54 (dd, J = 7.3,
1.0 Hz, 1H), 5.57 (d,J = -

4.4 Hz, 1H), 3.86 (dd, J =

6.8, 5.4 Hz, 1H), 3.59 (m,
1H), 1.04 (d, J = 6.4 Hz,

3H)

616.67

617.3

7.19 (m, 2H), 7.08 (m, 3H),
552 (d, J = 4.4 Hz, 1H),
387 (dd, J = 7.2, 3.8 Hz,

1H), 2.88 (m, 3H), 2.67 (m,
2H), 1.03 (d, J = 6.4 Hz,

3H)

100

606.61

607.2

6.76 (dd, Fmim tJ=
8.8 Hz, 2H), 6.56 (dd, J =
9.0, 4.5 Hz, 2H), 5.58 (d, J

= 4.4 Hz, 1H), 3.53 (m,

1H), 1.04 (d, J = 6.4 Hz,

3H)

101

-4-EFH)TE

651.12

8512;
653.2

7.19 (d, J = 8.3 Hz, 2H),
7.08 (d. J = 8.3 Hz, 2H),
5.53 (d,J = 4.4 Hz, 1H),

2.9 (m, 3H), 2.7 (m, 2H),
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e

102

g b))

TR

& | K OE
Hik

1HNMR iZ 18 (CD,0D)

HO

#&
Pk

1.07 (d. J = 6.4 Hz, 3H)

O0—
HO ;

““OH
CH, OH

S
b

1H NMR i 48 (CD,0D)
631.1

103

104

580.59

7.22 (m, 5H), 5.50 (d, J = 4.4
Hz, 1H), 3.39 (L ¥ B4a A

ABPEE %, H LA EM I =
14.3 Hz, 1H), 1.03(d, J =66

Hz, 3H)
581.3

660.64

5.56 (d, J = 3.7 Hz, 1H), 1.47
(m, 1H), 1.06 (d, J = 6.6 Hz,
661.3

3H). 0.69 (m, 2H), 0.56 {m, 2H)
729 (dd, J = 8.4, 1.9 Hz, 1H),
7.21 (bs, 1H), 6.78 (d, J = 8.1
Hz, 1H), 5.97 (s, 2H), 5.50 (d, J
= 4.6 Hz, 1H), 4.29 (m, 1H),
3.86 (dd, EMiM tJ=6.9 Hz,

1H), 1.18 (d, J = 6.8 Hz, 3H)
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HO

e Y

HO - o

o)

CH,

"“OH
OH

105 EEE

&
F*k

&
e

1H NMR & 4§ (CD,OD)

106 | (3, -5 FEL) BHE| 67252

604.1

7.25 (br s, 1H), 7.2-7.13 (m, 6H).
6.92 (d. J = 1.3 Hz, 1H), 6.84 (dd, J
=85 FA 1.9 Hz, 1H), 556 (d, J =
3.7 Hz. 1H), 4.42 (AB py &g, Av =
16 Hz, J = 11.8 Hz, 2H), 2.08 (d, J =
1.5 Hz, 3H), 1.16 (4, J = 6.4 Hz,
3H).

672.1,
674.1

7.30-7.26 (m, 2H), 722 (s, 1A).
7.13(d, J = 8.5 Hz, 1H); 7.03 (dd. J
=83 #1 2.0 Hz, 1H); 6.89 (d,J =2
" Hz, 1H); 6.85 (dd, J =8.5, 1.9 Hz,

1H): 5.56 (br dd, 1H); 4.34 (AB
POEFE, Av= 347 Hz, J = 12.7 Hz,
12H), 2.05 (d, J'= 1.5 Hz, 3H); 1.16,

107 (4-mEHE) HE

621.62

6222

{d, J =62 Hz, 1H).

722 (brs, 1H), 7.16-7.12 (m, 3H),

6.50-6.81 (m.4H), 554 (d, J = 4.0

Hz, 1H), 4.38 (ABIIE % , Av = 25.1
Hz,J =117 Hz, 2H), 2.06 (d, J =

108 (4-BREFEE) BE

617.68

6183

1.4 Hz, 3H), 1.14(d, J =6.2 Hz)
725(s,1H), 7.17(d, J = 8,3 Hz,
1H), 7.04-6.99 (m, 4H),6.93 (d, J =
1.8 Hz, 1H), 6.84 (dd, J=8.5%n

2.1Hz, 1H), 5.55 (d, J = 3.9 Hz,

1H), 4.37(AB mE % . Av = 16.0 Hz,
J=11.7 Hz, 2H), 2.25 (s, 3H), 2.08
{(d,J=22Hz, 3H),1.15(d, =62

109 (- FEHE) B

621.62

622

Hz, 3H)
7.22(d, J= 5.4 Hz, 1H), 7.2-7.16

85

(m, 1H) 7.16 (d, J = 8.5 Hz, 1H),




R T B
3

T

SFE

ol 5
hHE

o)
i

1H NMR #% 1 (CD,0D)

6.94-6.89 (m, 4H), 6.82 (dd, J = 8.3
30 1.9 Hz, 1H), 5.57 (d, J = 3.5 Hz,
1H), 4.41 (AB s , Av =20.1 Hz,
J=125Hz, 2H), 2.08(d, J=1.7
Hz, 3H), 1.18 (d, J = 6.4 Hz),

110

647.64

648.1

7.24 (brs, 1H), 7.15 (d, J=8.3 Hz,
1Hz), 692 (d, J = 2.0 Hz, 1H), 6.84
(dd,J=84 Fn 2.0 Hz, 1H), 6.65-
6.59 (m, 3H), 5.86, {s, 2H), 5.54 (d,
J =3.5Hz, 1H), 4.30 (ABIE %,
Av=236Hz, J=115Hz 2 H},
2.08(d,J =1.3 Hz, 3H), 1.14{d, J
= 6.4 Hz, 3H).

111

(ERE) #§-BE

633.66

634.2

728-7.18 (m, 5H), 7.11 (d, J = 8.5
Hz, 1H), 6.90 (d, J = 2.1 Hz, 1H)

6.78 (dd, J=8.5F1 2.1 Hz, 1H),

554 (d, J = 4.2 Hz, 1H), 4.66 (AB

PERE, Av = 57.9, J = 6.8 Hz, 2H),

443 (ABPYERE , Av=19.8Hz,J =
11.9 Hz, 2H), 1.20 (d, J =6.2 Hz,

3H).

112

(4-g a3 B

633

6381,
640.1

7.25 (s, 1H), 7.19-7.11 (m, 4H),
6.92:(s, 1H), 6.84 {dd, J = 8.5 fn
1.9 Hz, 1H), 5.56 (d, J = 3.5 Hz,
1H), 4.40 (AB P9 E&% , Av =272 Mz,
J=12.0,2H), 1.17 (d. J = 6.4 Hz).

113

(3-|FH) BE

638

638.1,
640.1

7.24 (brs, 3H), 7.17-7.16 {m, 4H).
7.06-7.03 (m, 1H), 6.92, (d, J=1.9
Hz, 1H), 6.83, (dd, J=85% 1.8

Hz, 1H), 5.58-5.57 (m, 1H),4.38 ¢
(ABIEX, Av=240Hz, J=12.2
Hz, 2H), 1.18 (d, J = 6.4 Hz, 3H).

114

(A-FREEFE) HE

685.8

685.9

726 (s, 1H). 7.18 {d. J = 8.5 Hz,
1H), 7.03 (AB PO E&E k&, Av =13.8 Hz,
J = 8.1 Hz,4H), 6.93 (d, J = 1.8Hz,

1H), 6.86 {dd, J = 8.5 1 1.8 Hz,

1H), 5.55 (d, J = 3.5 Hz, 1H), 4.39
(ABIEE i, av =20.6 Hz, J=11.6
Hz, 2H) 1.15 (d, J = 62 Hz, 3H).

115

(2~-BHEXE) BHE

617.6

617.9

723 (s, 1H), 7.16 (d, J = 8.3 iz,
1H), 7.11-7.01 (m, 4H), 6.92 (d. J =
1.9 Hz, 1H), 6.82 (dd, J = 8.3 F0I
2.0 Hz, 1H), 5.56 (d, J = 3.9 Hz,
1H), 4.39 (brs, 2H), 1.18 (d, J = 6.2
Hz. 3R).
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STE

&
Bk

=&

THNMR # & (CD,0D)

(2-gxE) RE

- B21.6

621.8

7.28-7.19 (m, 3H), 7.17 (d, J = 8.3
Hz, 1H), 7.01-6.95 (m, 2H), 6.90 (d,
J=1.9 Hz, 1H), 6.81 {dd, J = 8.3
#1 1.8 Hz, 1H), 5.54 (d, J = 4.2 Hz,
1H), 4.48 (brs, 2H), 1.19 (d, J = 6.5
Hz, 3H).

117

(4-BHFEHEFH) BE

633.7

6342

7.25 (s, 1H), 7.17 (d, J = 8.5 Hz,
1H), 7.06 (d, J = 8.5 Hz, 2H), 6.93
(d, J = 1.9 Hz, 1R), 6.85 (dd, J = 8.5

F12.0 Hz, 1H), 6.73 (d, J = 8.5 Hz,

2H), 5.55 (d, J = 3.3 Hz, 1H), 4.35
(ABIER, Av= 205 Hz, J=11.4

Hz, 2H), 1.14 (d, J =6.3 Hz, 3H),

118

(-FEFE) BR

628.6

6298.2

7.54 (d. J = 6.2 Hz, 1H), 7.46-7.35
(m, 2H), 723 (s, 1H), 7.15(d, J =
8.3 Hz, 1H), 6.91 (d, J = 2.1 Hz,
1H), 6.84 (dd, J=8.4 1 1.9 Hz,
1H}, 5.6 (d. J = 3.7 Hz, 1H}, 4.45
(ABIEK, Av=423, =123,

2H), 1.20 (d, J = 6.2 Hz, 3H).

119

[(CEERE)
FRIBPR

€71.6

672.1

7.47{d,d=8.1Hz 2H),733(d, J=

8.1 Hz, 2H), 7.24 (s, TH), 7.15(d, J
=8.3Hz, 1H), 6.81({d, J= 1.8 Hz,
1H),6.84 (dd, =84 Fn 1.9Hz,
1H), 5.89 (4, J = 3.7 Hz, 1H), 4.50

(AB puEke, Av=27.1Hz, J =127
Hz, 2H), 1.20 (d, J = 6.5 Hz, 3H)

120

(4-FAEFE) BHE

628.6

629.2

7.52(d, J=8.1 Hz, 1H), 7.31(d, J =
8.1, 2H), 7.24 (s, 1H), 7.15 (d. J =
8.5 Hz, 1H), 6.81 (d, J = 1.9 Hz,
1H),6.83(dd, J=85 1 19Hz,
1H), 5.59 (d. J = 3.7 Hx, 1H), 4.48
(ABlUEKE, Av=323Hz, J=13.4
Hz, 2H), 1.21 (d, J = 6.4 Hz, 3H).

121

(-FREEE) iE

617.6

618.3

7.25(s, 1H), 7.18 (d, J = 8.5 Hz,
1H), 7.15-6.85 (3m, 3H), 6.93 (¢, J
=2.1 Hz, 1H), 6.85 {dd, J = 8.5 #n

2.1 Hz, 1H), 555 (d, J = 3.5 Hz, 1H)

438 (ABIUEK . Av= 141 Hz, U=

11.7 Hz, 2H), 224 (s, 3H} 1.15(d, J
= 6.4 Hz, 3H).

122

(3, a-“HEZE)
22

631.7

-632.2

7.25(s, 1H), 7.18 (d,J =85 Hz,’
1H), 6.96-6.93 (m, 2H}, 6.87-6.83
{m, 3H), 5.54 (d, J = 3.3 Hz, 1H),
434 (ABMEE, Av= 129Hz, =
11.5 Hz, 2H), 2.17 (s, 3H), 2.15 (s,
3H), 1.13(d, J = 6.2 Mz, 3H).

123

ERERE

632.63

633.1

7.35719{2m,SH), 7.11 (d. J = 8.6
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2TE

IR
TE

Jo

1H NMR & {8 (CD,0D)

Hz, 1 H)6.96 {t, J = 7.4 Hz, 1H)
6.91(d, J = 2.1 Hz, 1H), 6.73 {dd, J
=8.5%1 2.1 Hz, 1H). 5.56(d, J =

3.5Hz, 1H), 1.22 (d, J = 6.4 Hz,

3H).

124

AEEE

B

3-F

650.62

651.1

7.26-720 (m , 3H), 7.15, (d, J = 8.5
Hz, 1H), 7.05 (dd, J=8.1 31 1.8
Hz, 1H), 6.93 (d, J = 2.1 Hz, TH),
6.76-6.68 {m, 2H), 5.58 (d, J = 3.5
Hz, 1H), 1.24 (d, J = 6.4 Hz, 3H).

125

701.52

701,
703

7.62 (s, 1H), 7.33 (d, J = 8.9 {1z,
1H), 7.23-7.20 (m, 2H), 7.11 (d. J =
8.5 Hz, 1H), 6.92 (d, J =2.1 Hz,
1H). 6.74 (dd, J = 8.5 ¥ 2.1 Hz{
1H). 5.56 {d, J = 3.1 Hz, 1H), 4.91-
4.8 (m, 1H), 1.25(d. J = 6.4 Hz,
3H).

126

R RERE

667.07

667,669

7.35-7.32 (m, 2H), 7.20-7.19 (m,
3H), 7.12 (d, J = 8.5 Hz, 1H), 6.93
(d, J =2.1 Hz, 1H), 6.75 (dd, J = 8.5
#1 2.1 Hz, 1H), 5.57 (d, J = 3.1 Hz,

1H), 1.24 (d, J = 6.4 Hz, 3H).

127

SSRERFREER

662.65

663

723-721(m , 3H), 713 (d, J= 8.5,
Hz, 1H), 6.93, (d, J = 1.9 Hz, 1H),
6.80-6.76 (m, 3H), 5.58 {brs, 1H),

1.23,(d, J = 6.4 Hz, 3H).

128

[ (-F3) HE]
HERE

664.5

665.1

7.24 (br s, 3H), 7.10 (d, 4 = 8.3 Iz,
1H), 7.00 (m, 2H), 6.6 (br s, 1H),
6.77 (br d, J = 8.1 Hz, 1H), 5.52 (br
s. 1H), 4.9-4.80 (m, 1H), 1.19 (br d,
J=6.4 Hz, 1H).

129

(FERE) SEBRE

646.6

647.2

7.7.3-7.1(m, 6H), 7.5 {d, J = 8.3 Hz
1H), 6.82 (br s, 1H), 6.66 (d, J =
8.3, 1H), 5.50 {d, J =52 Hz, 1H),
4.83-4.80 (m, 1H), 1.20 (d, J =69
Hz, 3H).

130

[ (3, &-—RFHE)
REIsEEE

7155

715,
717

7.39 (s, 1H), 7.23 (s, 1), 7.16-7.01
(m, 3H), 6.86 (d, J = 1.6 Hz. 1H),
6.77-6.72 (m, 1H), 552 (d, J =25
Hz, 1H), 4.85-4.82 (m, 1H), 1.20 (d,
J=6.5 Hz, 3H).

131

[ (4-maEH) HE]
SEBRE

681.1

681.1,
683.1

7.372{m, 4H) 7.11 (d, J = 8.5 Hz,

1H), 6.77 (d, J = 7.7, 1H), 5.5 (br s,

1H), 4.84-4.80 (m, 1H), 1.19(d. J =
6.4 Hz),
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HO

oW

N 0N
OH

&
ik

B g

1HNMR ¥ (CD,0D)

132

582.2

5.80 (bs, 1H), 5.59 (d, J = 4.6

Hz, 1H), 4.02 (q. J = 7.1 Hz,

2H), 2.04 (d, J = 1.2 Hz, 3H),
1.15(t, J = 7.1 Hz, 3H)

133

553.52

BB

554.1

584 (bs, 1H), 5.56 (d, J=3.9
Hz, 1H), 1.95(d, J = 1.2 Hz,
3H)

134

(CERE) =&

642.67

cc

643.3

721 {m, 5H), 5.90 (s, 1H), 5.60
(d.J =2.3 Hz, 1H), 4.32 (s,
2H), 1.89 (s, 3H)

135

[ (3-mEHE) PE]
- R

660.66

la

661.2

7.30 (m, 1H), 7.03(d, J=7.9

Hz, 1H), 6.94 (m, 2H), 5.93 (s,

1H), 5.61 (d, J = 3.8 Hz, 1H),

4.34 (s, 2H), 2.00 (d, J = 1.3
Hz, 3H)

136

BINGEE 1

634.69

EE, L

635.1

582 (s. 1H), 5.60 (d, J = 3.9
Hz, 1H), 3.59 (m, TH), 1.95 (d,
J=12Hz, 3H),1.78 (bd, J =
11.8 Hz, 2H), 1.70 (bd, J = 13.3
Hz, 2H), 1.59 {bd, J = 12.7 Hz,
1H), 1.31 {m, 2H), 1.14 (m, 3H)

137

4-TEmEFE A E

643.65

EE, J

644.3

8.39 (m, 2H), 7.23 (m, 2H), 5.93
{bs, 1H), 5.60 (d, J = 3.7 Hz,
1H), 4.36 (AB &g, Av =

20.3 Mz, J = 16.2 Hz, 2H), 1.99

(d, J =12 Hz, 3H)

89




-

(Bl B
1

IR

R R I |
PR

E

R Y NFE idici &% | 1HNMR# & (CD,0D)
138 0__\ 686.68 | EE,L | 687.2 [6.68(m, 3R), 5.87 (s, 2H), 5.87
' _ {bs, 1H), 5.59 (d, J = 3.7 Hz,
' 1H}, 1.97 (¢, J = 1.2 Hz, 3H)
139 [2- (ZEHE#) ZHIE | 62366 | EE,N | 6238 | 5.84 (bs, 1H), 557 (d, J=3.7
Hz, 1H), 3.27 (L, J = 6.8 Hz,
2H), 2.38 (t, J = 6.7 Hz, 2H),
2.21 (s, 6H), 196 (d, J= 1.2
Hz, 3H)
140 2[R T A B 63263 | EE.J | 632.8 | 7.35(dd. J=1.9. 0.8 Hz, 1H),

6.28 (dd, J = 3.3, 1.9 Hz, 1H),
6.15 (dd, J = 3.2, 0.7 Hz, 1H),
5.85 {bs, 1H), 5.57 (d, J = 3.7
Hz, 1H), 4.29 (s, 2H), 1.96 (4, J
= 1.2 Hz, 3H)
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