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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 mamhals,' including man, as well as in fish and birds.
This invention also relates to phai'rnaceutiqal_ compositions containing the novel compounds
and to methods of.treating bacterial and protozoal infections in mammals, fish and bi;gs by
édministering the novel compounds to mammals, fish and birds requiring such treatmen't.:

Hygromycin A is a fermentation-derived natural product first isolated from
Streptomyces hygroscopiéus in 1953. As an antibiotic, Hygromycin A possesse_s activity
against human pathogens and is reportéd to hoss_ess 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 hygramycin A to the 2,4-dinitrophenylhydrazone is referred to in K. Isono et af., 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 57; 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., Bicorg. Med.
Chem. Lett. 19?3, 3, 295; furanose analogues are referred to in B.H. Jaynes ét al., Bioorg:

. Med. Chem. Lett. 1993, 3, 1531, and B.H. Jayneg 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 1o in S.J. Hecker et al., Bioorg. Med. Chem. Left. 1992, 2, 533; aminogyclitol
analogues are referred to in S.J. l-_lecker et ét.. Bioorg. Med. Chem. Lett. 1992, 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, Uni;ed States_ provisional patent

application nio. 60/084058, filed May 4, 1998, entitied “2"-Deoxy Hygromycin Derivatives”, _

{Attorney docket number PC 10186), with named ‘inventor R. G. Linde (I, 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

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

-R'is Hand 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)NRR*;

each R® is independently selected from H, C,-C,, alkyl, C,~C,, alkenyl, -(CH,){(C+Cyo
cycloalkyl), -(CH,)\(Ces-C,p aryl), and —(CHZ)‘(4-1'O 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 1 is an integer ranging from 0 to 2., and -N(R)- with the

:proviso that two O atoms, two S atoins, 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 Cs-C, saturated cyclic group, or a 4-10 membered heterocyclic group; the -(CHZ)‘- moieties
of the foregoing R groups optionally include a carbon-carbon double or tripie 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®; '
- eachR‘is indepehdent_ly Hor C,-Cyg alkyl;

eaéh R%is independéntly selected from C,-C,, alkyl, C;-C,, cycloalkyl, halo, cyano,
nitro, triflucromethyl, difluoromethoxy, _triﬂuoromethoky, azido, -OR®, -C(O)R®, -C(O)OR®,
-NR'C(O)OR®, -OC(O)R®, -NR’SO,R®,- -SO,NRPR’, -NR'C(O)RE, -C(ONR°R’, -N'RSR’.
-S(O)(CH,)n(Cs-Cro aryl), -S(Q}(Cy-Cs alkyl), wherein | is an intéger ranging from 0 to 2,
«(CH)i(Ce-Cro aryl), -O(CHm(Cs-Cio aryl), -NR'(CHp)m(Ce-Cio aryl), and -(CH,)n(4-10 -
membered heterocyclic), whergin m is an integer rangi'ng from 0 to 4; said alky! group



WO 99/57125 o . PCTAB9079S

10

15

20

25

30

35

optionally contains 1 or 2 hetero moieties. selected from O, -S(O), wherein j is an mteger
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 dlrect!y to each other; said cycloalkyl, aryl and heterocychc R® groups
are optlonally fused to a Cs-C,o aryl group a C,-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 § substituents mdependently selected from halo, cyang, fitro,
trifluoromethyl, difiuoromethoxy, trifluoromethoxy, azido, -NR’SO,R®, -SO,NR®R’, '-C(O)R‘
-C(O)ORE, -OC(O)R®, -NR'C(O)OR®, -NR’C(O)RE, -C(O)NRER?, -NR°R’, -OR¥, C,-Cyo alkyl,
«CHy)m(Ce-Cyo aryl), and -(CH;),(4-10 membered hetefocyclic), wherein m is an integer
ranging from 0 1o 4; | '

each R¥is mdependently selected from H Cy-Cyc alkyl, Cy-Cyo cycloa(kyl -(CH,),,.(C--
C,o aryl), and -(CH,)(4-10 membered heterocyclic), wherein m is an integer ranglng fromOto:
4; said alkyl group optionally includes 1 or 2 hetero moieties selected from O, -S(0)- 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 optional'ly fused to a C¢-C,, aryl group,' a Cs-C, saturated cyclt
group, or a 4-10 membered heterocyclié gro_up;'and_the foregoing R® substituents, except H,
are optionally substituted by 1 to 5 substituents independently selected from halo, cyano,- _
nitro, trifluoromethyl, diﬂuorometﬁoxy, triﬂudromethoxy. azido, -C(O)R’, -C(O)OR’, -OC(O)R’, -
-NR'C(O)R®, -C{O)NRR®, -NR’R®, hydroxy, C,-Cs.alkyl, and C,-C; alkoxy;

eachR'and R®is independently Hor C,-Cs alkyl; and,

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

Preferred oompounds of formula 1 lnclude those wherein R' and R? are taken
together to form =N-OR3, and R’l is C,-C. alk_yl, CZ-C,, alkenyl, ~{CH,)(Cs-C,, aryl) or -(CH,).(4-
10 membered heterocyclic), wherein t is an integer ranging from 0 to 3, the heterocydlic 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
dptionally substituted by 1 'fo 5 éubstituents'independent!y selecf_ed from nitro, halo, C;-C5

‘alkoxy, C-C, alkyl, triﬂuoromethyl.' acetamido, _tert-butoxycarbonylamino; tert-

butoxycarbonylaminomethy, tért-bdtbxycarbonyl, -NR°R’, phenyl, cyclohexyl, carboxy,
aminomethyl, difluoromethoxy, trifluoromethoxy, cyano, piperidinyl, marpholino, phenoxy, and
phenyithio. . ' .
Other preferred compounds of formuia 1 include those wherein R' and R? are taken
together to form =N-OR® and R? is -(CHz),(Cs-C,o aryl) or ~(CH,){4-10 membered

heterocyclic), wherein t is an integer ranging from €-to0 3, the heterocyclic group is aptionally
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fused to a benzene ring, the aryl group is optionally fusedtoa5o0r6 membered heterocyclic
group, and the forégoing. R? gfoups, including said option_a_lly fused fnoie_iies, are optionally
substituted by 1 to 5 substituents independently selected from nitro, halo, C,-C; alkoxy, C,-C,
alkyl, trifluoromethyl, acetamido, tert-butoxycarbonyl. fert-butoxycarbonylamino, -NRSR?,
phenyl, cyclohexyl, carboxy, tert-butoxycarbonylamlnomethyl aminomethy, dsﬂuoromethoxy.

" trifluoromethoxy, cyano, piperidiny, morpholmo phenoxy, and phenyithio. P

Other preferred compounds of formula 1 incluce those whereln R’ is H, R%is -NR*R¢,
wherein t is an integer rangmg from 0 to 2, and t_he_R“ group is optionally substituted by 1 to 5
substituents independently sele_ded from halo, C,-C; alkoxy, C,-C, alkyl, and trifluoromethyl.

Other preferred compounds of formula 1 include those wherein R! is H, R2 s
-NR‘C(O)R®, R is H, and R® is C,-C, _cycloalkyl,' ~(CH,).{C5-C,o aryl) or -(CH,)(4-10 membered * .
heterocyclic), wherein tis an integer ranging from 0 to 2. the aryl group is optionally fused to a
5 or 6 membered heterocyclic group, the heteroéyclic 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, alkﬁ,
and trifluoromethyl. ‘ o
Other preferred compounds of forr_'nula 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 heterocyciic), or -(CH,),(C¢-Cio aryl) wherein tis an integer
ranging from 0 to 2, the aryl group is optionally fused to a § 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. - |

Other preferred oompounds of formula 1 include those wherein R' is H, R? is -OR’
and R®is C,-C, alkyl, -(CHZ).(4 -10 membered heterocychc) or ‘(CH2)|(03-C10 aryl) wherein tis
an integer ranging from 1 to 2, the aryl group is optionally fused to a 5 or 6 membered
heterocychc group, the heterccycllc group is optionally fused to a benzene ring, and the
foregoing R® groups, including said optionally fused moieties, are optiohally substituted by 1 to
5 substituents independently selected from halo, C,-C; alkoxy, C,-C, alkyl, cyclohéxyl, cyano,
triflucromethyl, benzyloxy and trifluoromethyl.

Other preferred compounds of formula 1 include those wherein R' is H, R? is
-OC(O)NRRY, R*is H, and R® is -(CH,)(Cs-C1o aryl). wherein t is an integer rarigjing 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. :

Speéiﬁc preferred cdmp‘ounds of formula 1 include those selected from the group
consisting of: ) |
S-Deoxy-s-[[3~[4-{(6-deoxy-B-D-arabmo—hexofuranos-s-ulos- —yl)oxy]-s—
hydroxyphenyl]—Z-methyH-oxo-z-(E)-propenyI]ammo]-1 2- O-methy!ene—D neo-mosltol (Z)-O-
[(3-fluorophenyl)methyljoxime; _

5-Deoxy-5—[[3-[4-[(6-deoxy-B-D-arabino—hexofuranés-s-ulos-1'-yl)oxy]—é-
hydroxyphenyi]-2-methyl-1 -ox6-2-(E)-propenyl]amino]-1 2-O-methylene-D-neo-inositol . (E)-O-
[(3-fiuorophenyl)methyl]oxime; | 0 '

5-Deoxy-5-[{3-{4-[(6-deoxy- B—D—arabmo—hexofuranos-s-ulos- -yl)oxy]—3-
hydroxyphenyl]-z-methyl- -0x0-2-(E)-propenyljaminc}-1,2- O-methylene-D—neo-mosntoI {E)-O-
[(benzofuran-2-yl)methyl]oxime; - _

5—Deoxy—s-[{3-[4-[(G-deoxy-B—D-arabino-hexbfuranos—S—ulos-1-yl)oxy]-a-
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyljarmino]-1 ,2-O-fnethylene-D-neo-.indsito!, : (Z)-6—

" [(benzofuran-2-ylymethyljoxime;

' 5—Deoxy—5—[[3—[4—[(6—deoxy—[S-D-arabmo-hexofuranos-5-ulos-1-yl)oxy]-s-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyllaminc}- 1,2-O-methyiene-D-neo—|nositol. (Z)-O-
phenylmethyloxime; o . '

5—Deoxy-s-[[3-[4-[(6-deoxy-ﬁ-D-'arabr‘nd-'hexof'uranos-5-ulos-1-yl Yoxy]-3-
hydroXyphenyl]-z-methyl~1-oxo-2-(E)—hropenyr]amino]-1,2-O-methylene-D—neo-inositol, {E)-O-
phenylmethyloxime; ' _

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxypheny)-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)—Oi ’

- [(4-chlorophenyl)methyljoxime;

' 5-Deoxy-5-[[3-[4-[(6-déoxy-B-D-'arabino-hekoﬁ:ré'n'os-s-ulos- 1-yljoxy}-3-
hydroxyphenyl]-z-methyl—1-oxo-2-(E)-propenyl]amlno] -1 2-0-meﬂ1ylene—D-neo—mosntoi (20
[(3.4-dichiorophenyl)methylloxime; .

&De‘oxy-s-[[s-[4-[(6-deoxy-B‘-D-érabino-hexofuranos'-s-ulos- -yl)oxy]-aé
hydroxyphenyl]-2-methyi-1 -oxo-2-(E)-propenyl]ammo]—1 2-O-methylene-D-neo-mosntol (E)-O-
{3 4-d|chlorophenyl)methyl]oxlme '
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5-Deoxy-5-{[3-{4-{(6-decxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyl]-2-methyl- 1-oxo-2-(E)-propenyl]ammo]—1 2- O-methylene—D—neo-mosxtol (E)—O—
[(4-pyridinyl)methylloxime; |
5-Deoxy—5-[[3-[4-[(6-deoxy-ﬁ-D-arabiné—hexofu ranos-5-ulos-1 -yi)oxy]—3-
hydroxyphenyl}-2-methyl-1-oxo0-2- (E)—propenyl]ammo]—1 2-O-methylene-0-neo-mosatol (Z)>-O-
[(4-(4-morphohnyl)phenyl)methyl}oxme
5-Deoxy-5-[[3- [4-[(6-deoxy—B—D-arabmo—hexofuranos-s-ulos -1-yl)oxy}-3-
hydroxyphenyl]-2-methyl-1-ox0-2- (E)-propenyl]ammo] 1 2—O~methylene-D-neo-mosxtol (E)-0-
[cyclohexylmethyljoxime; | ' :
5-Deoxy-5-[[3-[4-[(6-deoxy-ﬁfD-arabino-hexpfuranos-5-ulos-1-yi)oxy]-a- '
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyilamino]-1 .2-O-methylene-D-neo-inositol, (2)-0-'
[(4-fiucrophenyl)methyljoxime; _
5-Deoxy-5-[[3-[4-[(6-deoxy-b-D-arébino-hexofuranos—5-qus- —yl)oxy]-S-
hydroxyphenyl]-2-methyi- 1-oxo-2-(E)-propenyl]am|no] 1,2-O-methylene-D-neo-inositol, (£)-O-
{(2,4-dichlorophenyl)methylloxime; ’ e
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—0~methylene-D-neo—mos:tol {(E)-0-
1(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]ammo}-1 2-O-methylene-D-neo-|nosrtol (BE)-O-
{(furan-3-yl)methyi]ox1me,
5—Deoxy-5-[[3-[4-[(6-dedxy—B—D—arabino—hexofuranos—5—ulos—1-yl)oxy]-a-
hydroxyphenyl]-2-methyl- 1-oxo-2-(E)-propenyl)ammo]—1 2-O-methylene-D-neo-mos|tol (Z)-O- :
[{furan-3-yl)methyljoxime; -
5—Deoxy-5—[[3-[4—[(6—deoxy—ﬁ~D—arabin'o—hexofuranos-s-ulos—1-yl)oxy}-s-
hydroxyphenyl]—2—methyl—1-oxo—2-(E)oprobenyl]amiﬁo]-1 .2-O-methylene-D-nec-inositol, (2)-O-
{(1.'3-benzodioxol-S-yl)m_ethy!]oxime'.' _ | |
5-Deoxy-5-[[3-{4-[(6-deoxy-B—D—arabino-hexofuranos-s-ulos- 1-yloxy}-3-
‘hydroxyphenyl]-2-methyl-1-oxo-2- -(E)-propenyljaminoj-1,2-O-methylene-D-neo-inasitol, (E)-O-
[(1.3-benzodioxol-5-yl)methylloxime; _ .
5-Deoxy-5-[[3-[4-[(6-deoxy-B—D-arab:ho-hexoﬁ:ranos-s-ulds- 1-yl)oxy]-3-
hydroxyphenyl}-2-methyl- 1-oxo-2-(E)-propenyl]ammo] 1,2- O-methylene—D-neo—mosntol (E)-O-
1{3-chlorophenyl)methylloxime;
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5.—Deoxy-5—[[3-[4-[(B-deOXy-B-D-arabino-hexbfuranos-s-ulosd-yl)oxy]-a- _
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljaminc]-1,2-O-methylene-D-neo-inositol, (E) O-
[(4-cyclohexylphenyl)methyl]oxime;
~ 5-Deoxy- 5~[[3-[4-[(6-deoxy-[3—D-arabino~hexofuranos-5-ulos-1 -yl)oxy]-s-
hydroxyphenyl}-2-methyl-1 -oxo—2-(E)-propenyl]amlno]-1 2-O-methylene-D-neo-|nos:tol (E)-O-
[(3-aminophenyl)methyljoxime; : A
. S-Deoxy-5~[[3-[4~[(6—deoxy-B-D-arab_in§-hexoﬂ1rahos_-5-ﬁlos-1-yl)oxy]-3-
hydfoXypheny!}-Z—methyl—1-oxo-Z-(E)-propen‘Yl]amino]-1 ,2»d-methylene-D-neo-inositol. (E)-O-
{[(4-aminomethyl)phenyl]methyl]oxime; '
5-Deoxy-5-[[3- [4-[(6-deoxy—B-D-arab/nahexomranos-s-ulos- -yl)oxy]-s-
hydroxyphenyl]-2-methyl-1 -oxo-z-(E)-propenyI]amlno] 1,2- O-memylene-D-neo-mos:tol (Z)-O-, .
[3-(4-chiorophenyl)prapyljoxime;
5-Deoxy-s-[[3—[4-[(B-deoxy-B-D;a_rabino~hexofurah6s-5-ulos-1 -yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-ox0-2-(E)-propenyllaminc]-1,2-O-methylene-D-neo-inositol, (E)-0-
[3-{4-chlorophenyl)propyljoxime; | : : R
5-Deoxy-5-[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yl')oxy]-3'- '
hydroxyphenyl]-2-methyi-1-oxo0-2-(E)-propenyilamina)-1 2-O—methylene-D-neo—mosnol (2)-0-
[(3-(trifluoromethoxy)phenyl)methyljoxime; -
5-Deoxy—5~[[3-[4-[(G—deoxy-ﬁ-D-arabmo—hexofuranos-s-ulos-‘l -yl)oxy]-3-
hydroxyphenyl]-z-methyl~1-oxo-2-(E)-propenyl]am|no] 1,2-O-methylene-D-neo-inositol,. (E)-C-
[(4-(1-piperidinyl)phenyl)methyljoxime;
5—Deoxy-5~[[3-[4-[(B-deoxy-B-D-arabino—hexofurahos_~5—ulos—1 -yhoxy]-3-
hydroxyphenyﬂ-z-methyl~1_-oxo-2-(E)-prdpenyl]amino]—1 2-O-methylene-D-neo-inositol, {(£)-0O-
[(2-flucrophenyl)methyljoxime; | | o
- 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-methyiene-D-neo-inositol, (E)-O-
[2-(phenylthio)ethyljoxime; - |
5-Deoxy-5-{[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3--
hydroxyphenyl]-2-rnethyl-1-oxo-2-(E)-propenyI]am|no] 1,2-O-methylene-D-neo-inositol, (E)-O-
[(benzofuran-5-yl)methyljoxime; _
5-Deoxy-5-[[3-[4-[(6-deoxy—ﬁ-D—érabino—hexofuranOS-_S-ulos-1 -yl)oxy}-3-
hydroxyphenyl}-2-methyl-1-0x0-2-(E)-propenyljamino]-1,2-O-methylene-D-neo-inositol, (2)-0-

{(benzofuran-5-yl)methyljoxime;
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5—Deoxy-5-_[[3-[4-[(G-deoxy-B-D-arabinb-hexbfuranos-s-ulos-1 -yljoxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyijamino]-1,2-O-methylene-D-neoc-inositol, (E)-O-
[(2-phenylpyrimidin-5-y|)methyl]oximeﬁ '

5-Deoxy-5-[[3-[4-[(6-deoxy—ﬁ-D-arabmo-hexofuranos-5—ulos-1-yl)oxy]-3—
hydroxyphenyl}-2-methyl-1 -oxo-2-(E)-propenyl]am|no] 1,2-O-methylene-D-neg-inositol,: (E)-O-
2

5-Deoxy—5-[[3-[4-[(6-deoxy-B—D—arablno~hexofuranos 5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1 -oxo—2-(E)-propenyI]ammo}-1 2-O-methylene-D-neo-inositol, (E)~
[(3,4-dihydro-2H- 1-benzopyran-4-yl)methyl}oxxme

5-Deoxy-5-{[3-[4-[(5, G—dldeoxy-s-(methyl(phenylmethyl)amxno-a—L-galacto-furanos-1 -
yl)oxyl]-3- hydroxyphenyl]-z-methyl- -oxo-2-(E)-propenyI]ammo]—1 2- O-methylene-D-neo— R
inositol; _ _ .

5-Deoxy-5—[[3—[4—[(5,6-didéoxy-s-phenylamino-a-L—galacto—furanos—1 -yl)oxy]-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]amino]-1 ,2-O-methylene—D-neo-inositql; ' )

5-Deoxy-5-{[3-{4-{(6-deoxy-5-0-{(3 4-dictilorophenyl)methyl]-B-D-altro-furanos-1-  ~*
y!)oxy}-3-hydroxyphenyl]—2—methyl—1-oxo—2-(E) -propenyl]aminol-1,2-O-methytene-D-neo-
inositol; . ' '

5-Deoxy-5-[[3-[4—[(6—deoxY—B—D-arabino—hexofuranos-s—ﬁlos-1-yl)o*y]-s-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-neo-inositol, (£)-O-
[{(furan-2-yl)methylJoxime;

5-Deoxy-5-{[3-{4-{{5-methyl- B—D—arablno-hept-5-(E)-enofuranuron -1-ylic acnd)oxy]-3-
hydroxyphenyl}-2- methyl—1-oxo-2-(E)-propenyl]ammo]—1 2- O-methylene-D—neo—mosxtol ethyl
ester; _

5-Deoxy-5-[[3-[4-{[N-(furan-2-yl)methyl]-(5-methyl-8-D-arabino-hept-5-(E)- -
enofuranuron-1-yl-amide)joxy]-3-hydroxyphenyl]-2-methyl-1-oxo-2-{E)-propenyilaminc}-1 2-0-
rhethyle_ne-D-neo-inositol: _

5-Dedxy 5-[[3-[4-[(6-deoxy-B-D—arabino-hexofuranos-5-ulos- -yl)oxy]-..?,-
hydroxyphenyl}-2-methyi-1-0xo-2- (E)-propenyl]amlno}—‘l 2—O-methylene—D-neo-mosnol (E)-O-
[3-{phenyl)propylloxime; .

5-Deoxy-5-[[3-[4-((6-deoxy-B-D -arabmo—hexofuranos-s-ulos- -yl)oxy}-3-
hydroxyphenyl]—2—meﬂ1yl—1-oxo—2-(E)-propenyl]ammo]—1 2-O-methylene-D-neo-mosuol (230~

(2-propen-1-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]ammo]—1 2-O-methylene-D-neo-inositol, (E)-O- '
(2-propen-1-yhoxime;

~ 5-Deoxy-5 -[[3—[4—[(6-deoxy-ﬂ-D-arabmo-hexofuranos-s-uios-1-yl)oxy]-S-

hydroxyphenyl]-2-methyl-1 -oxo-2-(E)-propeny!]am|no]-1 2-O-methylene-D-neo—mo.sntol (E)-O-
[(4-methyiphenyl)methyl]oxime; - A

5-Deoxy-5-[[3-[4—[('6-deoXy—B-D-arabino-hexoﬁxranos-s-uIds- 1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1 -oxo-z-(E)-propenyl]ammo] -1,2- O-methylene-D-neo—znosntol (E)-O-l
[(4-methoxyphenyl)methyl]ox:me ' _

5-Deoxy-5-[[3-[4-[(6-deoxy-p-o-a}abino-hexofuranos;-s-uaos-1 -yl)oxy]—3—-
hydroxyphenyl}-2-methyl- 1-oxo-2—(E)-propenyI]ammo] -1,2- O-methylene D-neo-mosntol (E)-O- .
[(3-(tnﬂuoromethyl)phenyl)methyl]oxnme.

5-Deoxy-5-[[3—{4—[(6-deoxy-5—O—[(4-chlorophenyl)methyl}-B-D-a!tro-furanos-1 -yl)oxy]-

3-hydroxyphenyl]-2-methyl-1 -oxo-z-(E)-propenyl]ammo]-_1,2-O-methylene-D-neo-mosnol;

~ 5-Deoxy-5-{[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3- A ‘
hydroxyphenyl]-2-methyl-1 -oxo~2-(E)-propen_yI]amino]—1 2-O-methylene-D-nec-inositol, (E)-O-
[diphenylmethylloxime;

5-Deoxy-5-([3-[4-[(6-deoxy-5-p henylcarbamate-B-D-aItré—furanos—1 -yhoxy]-3-
hydroxyphenyl]-2-methyi-1 ~oxo—2—(E)_-prope'nyl]amino]-1 2-O-methylene-D-neo-inositol;

5-Deoxy—5-[[3-{4-[(6-debxy—5—_[(3;4~dichlorophenyl )methyl]carbama_te—ﬁ_—b-altro— '
furanos-1-y!)oxy]-3-hydroxyphenyl]-z-methyl-1 '-oxo-2-(E)-propenyl]amino]-1 ,2-0-methylene-D-
neo-inositol; .

S-Deoxy-5-[[3-[4—[(G-deoxy—B-D-arabmo—hexofuranos-S—ulos-1 -yhoxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljaminoj-1 ,2-O-methylene-D-neo-|nositol, (Z)-0- .
[(3-chlorophenyl)methyljoxime; ' _ .

5~.Deoxy-5-[[3-[4-[(6-deoky-j}-D-érabino—hexofuranos-_&ulos-1_-yl)oxy]-3- :
hydroxyphenyl]-z-methyl-1-_ox'o-z-(E)Qpropenyllamino]-1 ,Z-O-methylene-D-neq-inosi{ol, (Z)-C-
[(3-§hloro-2-ﬂuorophenyl)methyi]oicim_e; . |

5-Deoxy-5-[[3.-[4-[(6-deoxy-B—lj-arabinb-hexofuranos-&ulos—1-yl)oxy]-s- L
hydroxyphenyl]-2-methyl-1-0x0-2-(E)-propenyljamino}-1 ,2-O-methYlene—D-neo-inositol, (E)-O-
[(3-chloro-z-ﬂuorophenyl)methyt]oxfme; |
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: hydroxyphenyl]—Z-methyl-1-bxo_—2-(E)-propenyl]amino]—1 ,2-O-methylene-D-nec-inositol, (Z)-O-

. PCT/IB99/00795
-10- '

- 5-Deoxy-5-{[3-{4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl}-2-methyl-1 —oxo-z-(E)-propenyI]ammo]-1 2-O—methylene-D-neo-mosntol {(2)-O-
[(3-chloro-4-fluorophenyl)methylloxime; : :

5-Deoxy-5-[[3-[4-[(6-deoxy-|3-D-arablno-hexofuranos-s-ulos- 1-yl)oxy]-3- - _
hydroxyphenyl]-2-methyi-1 -oxo-2.-(E)-propenyl]ammo]-1 ,2-O-methylene-D-nec-inositol, (E)-O-
[(3-chloro-4-ﬂuorophenyl)rnethyl]oxime; _ _ s
5-Deoxy-5-[[3-{4- [(G-deoxy-B-D arabiho-hexofuranos-s-ulos- 1-yhoxy]-3-
hydroxyphenyl]-2-methyl-1 -oxo-z-(E)—propeny!]ammo] 1 2-O-methylene-D-neo-mosatoI (Z}-O-
[(3-chloro-S-ﬂuorophenyI)methyl]oxnme _ _ _
5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yl)oxy]-3-
hydroxyphenyi}-2-methyl-1-0xo-2-(E)-propenyl}amino}-1,2- O—methylene—D-neo—:nos:tol (E)-
[(3-ch|oro-5 -fluorophenyl)methyljoxime; '
5—Deoxy-5-[[3-[4-[(6—deoxy—B—D-arabino-hexofurahos-S-qus-j-yl)oxy]-3-
[(5-chloro-2-fluorophenyl)methyljoxime; . e
5-Deoxy-5-{[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yhoxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenylJaminc}-1,2-O-methylene-D-nec-incsitol, (E)-O-
[(5-chloro-2-flucrophenyl)methyljoxime; _ -
5-Deoxy—5-[[3-[4-[(6-deoxy-BéD-arabirio-hexofuranos-s-ulos-1-yl)oxy]-3-
hydrpxyphenyl]-z-methyl-1-oxo-2-(E)-propenyI]__amino}—1 .2-O-methylene-D-neo-inositol, (Z)}-O- -
[(3.5-diflucrophenyl)methyljoxime; '
5-Deoxy-5-[[3—[4-[(6«de’oxy¥B-D-arabino-hexofuranos-s-ulos-1 -yt)oxy]-3-
hydroxyphenyi]-2-methyl- 1-oxo-2-(E)-propenyI]ammo]-1 ,2-O-methylene-D-neo-inosital, (E)-O-

. [(3.5-diflucrophenyl)methyljoxime; : -

: S-Qeoxy-s-[[3-[4-[(6—deoxy-B~D-a_rabino-hexofuranos-s-ulos-1-yl)oxy]}3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]amino]-1 ,2-O-methylene-D-neo-inositol, (2)-0-
[(4-chloro-3-ﬂuorophenyl)methyl]oxlme

5-Deoxy-5- [[3-[4-[(6—deoxy-B-D-arabmo-hexofuranos-s-ulos- -yhoxy]-3- -
hydroxyphenyl]-z-meﬂ'!yl-1-oxo-2-(E)—propenyI]ammo]-1,2-O-methylene-D_-neo-szitol, (E)-O-
[(4-chioro-3-fluorophenyl)methyljoxime; B

5-Deoxy-5-[[3-{4-{(6-deoxy-B-D-arabmo-hexofuranos-5-ulos-1-yl)oxy]-s-
hydroxyphenyl}-2-methyl-1-0x0-2-(E)-propenyljamino]-1 .2-O-methylene-D-neo-inositol, (£)-O-
[(4-chloro-1 ,3-benzodioxol-6-yl)methyl]oxime;l
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5-Deoxy-5-[[3-[4-[(6—déqu-B-D'-érabino-hexofuranos—5-ulos-1 -yl)oxy]-3-
hydroxyphenyl}-2-methyl-1 -oxo-z-(E)-propen ylJamino}-1,2-O-methylene-D-neo-inositol, (2)-0-
[{(4-chloro-1,3-benzodioxol-6-yl)methyljoxime; -

5-Deoxy-5-[[3-[4-[(6-deoxy—ﬁ -D-arabino-hexofuranos-5-ulos-1 -yl)oxy]-S—

_ hydroxyphenyl]—2-methyl—1-oxo-2-(E)-propenyI]am|no] 1,2- O—methylene-D—nqo-lnos_itol, -_:_(E)-O-

[(5-chioro-1 ,3-benzodioxol-6-y)methylloxime; e

5-Deoxy-5-[[3-[4-[(6-deoxy-B—D-arabmo—hexofuranos-s-uIos- -yl)oxy]-s-
hydroxyphenyl]-2-methyi-1 -oxo—z-(E)-propenyl]ammo]-.1,2-O-methylene-D—neo-mositol, (Z)-0-
{(5-chloro-1,3-benzodioxol-6-yl)methylJoxime;

5-Deoxy-5-{[3-[4- [(G-deoxy-B-D -arabino-hexofuranos-5-ulos-1 -yl)oxy]-s-
hydroxyphenyl]-2-methyi-1 -oxo-Z-(E)-propenyI}amlno] -1 2-O-methylene-D-neo-mosato! (E)wO-. |
{(4-chloro-1,3- benzodxoxol-s-yl)methyl}omme,

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yl)oxy]-3- o
hydroxyphenyl}-2-methyi-1 -oxo-2-_(E)—propenyl]ammo]—1,2-O-methylene-D-neo-mositol; (2)-0- ;
[(4-chioro-1 ,3-benzodioxol-5-yl)methyl]oximeﬁ ' L 7~ o

§-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3- |
hydroxyphenyl]-2-methyi-1 -axo—2-(E)-prope‘,nyl]aniino]—1 ,2-'O-methylene-D-'neo-inositdl. (E)-O-
{(2.3-dihydrobenzofuran-6-yl)methylloxime;

5-Deoxy-5-[[3-{4-[(6-d eoxy-B-D-arabmo—hexofuranos-5-ulos-1 -yl )oxy]-s—

hydroxyphenyl]-2-methy!-1-oxo-2-(E)-propenyilamino}-1 ,2-O-methylene-D-neo-mqsitol, (2)-0-
{(2,3-dinydrobenzofuran-6-yl)methyijoxime;

5-Deoxy-5-[[3-[4-[(G—deoxy-B-D-arabmo-hexofuranos~5-ulos- -yl)oxy]-s-
hydroxyphenyl]—2-methyl—1-oxo-2-(E)-propeny!]ammo}-1 ,2-O-methylene-D-neo-|n05|tol (E)-O- :
[(2,3-dihydrobenzofuran-S-yl)methyljoxime; : : o .

S-Deoxy-5-[[3—[4-[(S-deoxy-ﬁ-D-arabmo—hexofuranos-5-ulos-1-yl)oxy]-3—
hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyljaminc]-1 .2-O-methylene-D-neo-lnositoi. (2)-O-
[(2.3-dihydrobenzofuran-5-yljmethyljoxime; - S . |

S-Deoxy-S—[[3-[4-[(S-deoxy-'B-D-arabino-hexofuraﬁos-5-ulos-1 -yl)oxy}-3- _
hydroxyphenyl]-2-methyi-1-oxo-2-(£)-propenyljaming}-1,2-O-methylene-D-neo-inosital, (E)}-O-
(1,2,3,4-tefrahydronaphthalen-1-yl)oxime; .

5—Deoxy-5-[[3-[4-[(6-deoxy-B Doarablno-hexoﬂ.lranos-5-u|os-1 -yhoxy}-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)—propenyl]ammo]—1 2- O-methylene-D-neo—mosntol {(2-0-
{1 ,2,3,4-tetrahydronaphthalen_-1 -yhoxime;
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3- |
hydfoxyphenyl]-z-methyl-1-oxo-'2'-(E)-prdpenyl]amino]—1 ,2-O-methylene-D-neo-inositol, (E)-O-
(7-chlaro-1,2,3,4-tetrahydranaphthalen-1-yl)oxime; ' _
5-Deoxy-5-[[3-[4-[(6-deoxy—B—D-arabinb—hexoﬁJranos—5-u|o$-1-yl)oxy]-3- '
5  hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyllamino]-1,2- O-methylene-D-neo-mosnol (Z)-O-
{7-chloro-1,2,3 4-tetrahydronaphthalen- -yl)oxnme
5-Deoxy-5-[[3-[4-[(6—deoxy-[3—D-arabmo-hexofuranos-s-ulos- -yl)oxy}-s-
hydroxyphenyl]-2-methyl-1-0x0-2- (E)-propenyl]amlno]-1 2- O-methylene-D-neo—unosntol (E)-O-
(7-fluoro-1,2,3 4-tetrahydronaphthalen- -yl)oxxme
10 5-Deoxy-5-[[3-[4-[(6- deoxy-B-D-arabmo-hexofuranos-s-uIos-1-yl)oxy]-_3+ '
hydi'oxyphenyl]-z-methyl-1-oxo—2-‘(E)—bropenyl]amiho]—1',2-O—mefhylene-D-n'eo-inositol, .(Z)-'O'-. ’
(7-fluoro-1,2,3 4-tetrahydronaphthalen-1-yl)oxime; .' :
5- oeoxy-s-[[s-[4-[(s;deox'y-s-o-arabino-héxomranos-s-ulos-1-yl)-oxy]-é-
hydroxyphenyl}-2-methyl- 1-ox0-2- (E)-propenyl]amlno] -1,2- O-methylene-D-neo-lnos:tol (E)-O-
.15  (8-chioro-3,4-dihydro-2H-1-benzopyran-4-yljoxime, -
5-Deoxy—5-[[3—[4-[(6-deoxy-ﬁ-D-arabmo—hexofuranos-5-ulos-1—yl)oxy]-3-
‘ hydroxyphenyl]-z-methyl-1-6xo-2-(E)-propenyl]amino]—i,2-O-methylene-D_-neo-inositol, {Z2)-0-
(8-chioro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime;
5-Deoxy—5-[[3—[4-[(6-débxy’-[i-D-'arabino-hexofuranos—5-ulos- 1-yl)oxy]-3- -
20  hydroxyphenyi]-2-methyl-1-oxo-2-(E)-propenyljamino}-1 2-O-methylene-D-neo-|nosrtol (E)—O-
(6-chloro-3 4-dihydro-2H-1 -benzopyran-4-yl)ox|me, : _ :
5-Deoxy-5-[[3-[4-[(6-deoxy-B- D-arabmo-hexofuranos-s-ulos-1-yl)oxy]-3-
hydroxyphenyl]-z-methyl 1-oxo-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, (2)-0- -
(6-chloro-3,4-dihydro-2H-1-benzopyran-4-yljoxime; -
25 5-Deoxy-s-[[3-[4-[(6-deoxy-&D-arabmo—hexofuranos-s-ulos -1-yl)oxy}-3-
“hydroxyphenyl]-2-methyl-1 -0X0-2- (E)-propenyl]amnno] -1 2-O-methylene-D-neo-|nos:tol (E)-O-
(8-fluoro-3,4-dihydro-2H-1-benzopyran-4-yljoxime;
5-Deoxy'-s-[[3-[4—[(G-deoxy-ﬁ-D—arabmo—hexofuranos-s-ulos- -yl)oxy]-3-
hydroxyphenyl]-z-methyl-1-oxo-z-(E)-propenyl]ammo] -1,2-O-methylene-D-neo-inositot, (Z)-O-
30  (8-fiuoro-3,4-dihydro-2H-1 benzopyran-4-yl)omme
5-Deoxy-5-[[3-[4—[(S-deoxy-‘B—D—arabmo-hexofuranos-s-ulos-1-yl)dxy]-3-
hydroxyphenyl]-2-methyl- 1-oxo-2 (E)-propeny!]ammo}-1 2-O-methylene-D-neo-mosltol (E)—
{6-fluoro-3,4-dihydro-2H-1 benzopyran-4-yl)oxnme
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5-Deoxy-5-[[3-{4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yt)oxy}-3-

hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyi]amino}-1,2-O-methylene-D-neo-inositol, . (Z)-O-

(6-ﬂuoro-3,4—dihydro-2H-1 -benzopyran-4-yljoxime;
5-Deoxy-s-[[3-[_4-[(6-déoxy-ﬂ-D-arabino-hexofuranos-s-ulos-1 -yl)oxyl-3-

hydroxyphenyl]-z-methyl-1-oxo-z-(E)-propenyl]amino]-1 ,2-O-me_thylene—D-neo-inositbl. (E)}-O-

[{quinolin-2-yl)methyl]oxime; A~

5—Deoxy-s-[[3-[4-[(6-deoxy-B-D-arabmo—hexofu ranos-5-ulos-1 -yi)oxy]-a-

PCT/IB99/00795

hydroxyphenyl]-z-methyl~1 -oxo-Z-(E)-propenyl]amlno]-1 2-O-methylene—D—neo-nnosntol (Z)-0-

[(quinolin-2-yl)methylJoxime;
5-Deoxy-5-[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yl)oxy]—34

hydroxyphenyl}-2-methyl- 1-ox0-2-(E)-propenyl]amino}-1 Z-O-methylene- -neo-mos:tol (E)-O-

[(qumohn—s-yl)methyl]ox:me )
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 —yl)oxy]-3-

hydroxyphenyl]-2—methyl-1-oxo-z-(E)-propenyl]ammo]—1 2-O-methylene-D-neo-inositol,  (2)-O-
: -~

[(qumoIm-3-yl)methyl]oxume, : _
: 5-Deoxy-5-{[3—[4-[(6-déoxy-B—D—arabino-hexofuranos-s-ulo_s-1-yl)oxy]—3-

hydroxyphenyl]-2-methyl—1-oxoéz-(EJ-propenyl]amino]-1,2-O-meﬂuylene-D—neo—inositol'. (E)-O-

I4-(phenyimethyl)phenyimethyfJoxime;
$-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-ylyoxy]-3-

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

[4-(phenyimethyl)phenyimethylloxime; .
5-Deoxy-5-{[3-[4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy]-3-

hydroxyphenyi}-2-methyi-1 -oxo-2-(E)—propenyl]ammo]-1.2-O-methylene-D-neo-mosnol (E)-O-

[4-(phenoxy)phenylmethyl]ox:me
5—Deoxy-5-[[3-[4—[(6-deoxy—B—D-arabmo—hexofuranos-5-u|os-1-yl)oxy]-a- :

hydroxyphenyl]-2-methyl-1-ox0-2-( E)}-propenyllamino}-1 ,2-O-methylene-D-neo-mositol.- (2)-0-

[4-(phenoxy)phenylmethyiloxime;
5-Deoxy-5—{[3—[4-[(6-deoxy-B-D-arabmo—hexoﬁ1ranos-5—ulos-1 -yhoxy]-3-

hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]amino]-1,2-O-methylene-D-neo-inasitol, (Z)-O- .

[(3,5-dichloraphenyl)methyljoxime;
5-Deoxy-5-[{3-[4—[(6-deoxy'-B-D—arabind-hexofuranos-s-ulos-'1-yl)oxy]—3-

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

[(3,5-dichiorgphenyl)methylloxime;

e
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5-Deoxy-5-[[3-[4-{(6-deoxy-B D—arabmo—hexofuranos-s-ulos- -yl)oxy]-3—
hydroxyphenyl]-z-methyl- -o0x0-2-(E)-propenyllaminoj-1 2-0-methylene—D-neo—mcsrtol (2)-0-
(phenyl)oxime;

5-Deoxy-5-{[3-{4-{(6-deoxy--D-arabino-hexofuranos-5-ulos-1-y1)oxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)- propenyl]ammo]-1 2- O-methylene-D-neo—mosntol (E)O-
(phenyl)oxime; A~

5-Deoxy~5 [[3—[4—[(6~deoxy-ﬁ-D-arabmo-hexofuranos-5-ulos- 1-yl)oxy}-3-
hydroxyphenyl]-z-methyl 1-oxo-2-(E)-propenyl]am|no] 1,2-O-methylene-D-neo-inositol, . (2)-O-
{(3-chloro-4-fluorophenyl)oxime;

5-Deoxy-5-[[3- [4-[(6—deoxy~B-D-arabmo-hexofuranos-s-ulos- -yl)oxy]-3- _
hydroxyphenyi}-2-methyl-1-oxo-2-(E)-propenyljamino}-1,2- O—methylene—D-neo-mosutol (E)-0-
(3—chloro-4-fluorophenyl)oxlme

5-Deoxy-5-[[3- [4-[(6-deoxy-B-D—arabmo—hexofuranos-s-ulos—1 -yl)oxy]—3-
hydroxyphenyl]-z-methyl- ~0X0-2- (E)~propenyl]ammo] 1 2-O-methylene—D—neo—xnosltol (EyO-
[(4-fluorophenyt)methyljoxime; -

_ 5-Deoxy-5-[[3-[4-[(6—deoxy-js-D-_arabino-héxofurahosfs-ulos-‘i-yl)oXy]-S-
hydroxyphenyl]-2-methyl-1 -oxo-z-(E)-p_ropenyI]_amino]_-1,2~O—methylene-D-neo-inositol, (E)yO-
[(4-chiorophenyl)methyljoxime; _ _

5-Deoxy-5-{[3-[4- [(6-deoxy-ﬁ&D-a}abino-hexofuranos 5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-z—rnethyl-1-oxo-2-(E)-propenyl]am|no]-1 2-O-methylene~D-neo-lnosatol (Z)—O-
[(3,4-diflucrophenyl)methylJoxime;

5-Deoxy—5~[[3-[4-[(6-deoxy-B-D~arabmo-hexoﬁ.|ranos-s-ulos~1-yl)oxy]—3-
hydroxyphenyl]-z-methyH~oxo-2-(E)-propenyqam|no]-1 2-O-meﬁ1y£ene-D—neo-mosntol (Z)-O-
[(2,4-difluorophenyl)methyljoxime; . : :

5-Deoxy-5-[{3-[4—[(6-deoxy—B-D-arabino—hexofuranos-s-utos- -yl)oxy]-s; _
hydroxyphenyl]-2-methyl-1-oxo-2 (E)-propenyl]ammo]—1 2-O—methylene-D-neo-mosxtol (E)—O— :
[(2,4-difluorophenyl)methyljoxime; _ :

5—Deoxy-5-[[3-[4—[(S-deoxy-ﬁ-D-arabino-hexofu ranos-s-ulo.€~1 “yoxy})-3-
hydroxyphenyf]-2-methyl-1 -oxo—2-(E)-propenyl]ammo]—1 2- O-methylene-D-neo—mos«tol (Z)-
[(2,1,3-benzoxadiazol-5-yl)methyfloxime;

~ 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]ammo]-1 2- O-methylene-D—neo-nnosutol (E)-o- :

K2, 1 ,3-benzoxadiazol-5-yljmethyljoxime;-
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5-Deoxy-5-[[3-[4-[(6-deoxy-B-_D-arabino-hexofuranos-5-ulos-1_—yl)oxy]—3-
hydroxyphen'yIM’-'methyH-oxo-2-(E)-pfopenyl]amino]-_1.,2-O-methyler_1e-D-neo-inosifol, (E)-O-
[(2._3,5,S-tetraﬂuorophenyl)methyl]oxime; ' ' |

S-Deoxy-S-[[3-[4-[(6-deoky-B-D-arabino-hexoﬁ:ranos—5-ulos4 -yl)éxy]—é-
hydroxyphenyi}-2-methyi-1 -oxo-2-(E)-propenyl]am|no] 1,2- O-methylene-D-neo-lnosnol (Z)-O-
[(2.3.5,6-tetrafluorophenyl)methyfjoxire; -

5-Deoxy-5-[[3-[4-[(6-dequ-B-D-arabino-hexofuranos-s-uIos-1-yl)oxy]-s-
hydroxyphenyl}-2-methyl-1 -oxo-2—(E)—pfbpenyl]amino]-1',2-O-methylene-D-neo-inositol, (E)-O-
[(2.3-diﬂdorophenyl)methyl]qxir'ne;
5-Deoxy-5-[[3-[4'-[(6-de6xy-[3-D-arabino-hexofurénos-s-ulos¥1 -yl)oxy}-3-
hydroxyphenyl]—2-methyl-1-oxo-2-(E)-propenyl]am|no] 1,2-O-methylene-D-neo-inositol, (2)-O--
{(2,3-difluorophenyl)methylijoxime; '
5~Deoxy-5-[[3-[4-[(6-deoxy-ﬁ-D-afabino—hexofuranos-S—uIosé1'-YI)oxy]-3—
hydroxyphenyi}-2-methyl-1 -o>'<o-2-(E)-propen’yl]amino]-i ,2-0—rhethylene-D-nea—inSsitol, (E)-O-
. , o
5-Deoxy—5—[[3-[4-[(6-deoxy-ﬁ;D-érabin_o-hexofuranos-S-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1 —oxo—2—(E)—pro§enyl]a‘rhino]-1 ;Z-O-methylene-D-neo-inositol. (2)-0-
[(4-phenyl-furan-3-yl)methylJoxime; ' :

' S-Deoxy-5—[[3-[4-[(6-debxy-[3-D—afabino-hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-z-methyl 1-oxo-2-(E)-propenyI]amlno]-1 2-O—methylene-D~neo-mosntol (E}-O-
[(4-phenyl-furan-2-yl)methyfloxime; _

5-Deoxy-5-{[3-{d-[(6-deoxy-B-D-arabino-hexofuranos-5-los-1 1-yl)oxy}-3-
hydroxyphenyl]-z-methyl- -ox0-2-(E)-propenyi]amino}-1,2- -O-methylene-D-neo-inositol, (Z)-O-
[(4-phenyl-furan-2-yl)methyiloxime;

5-Deoxy-5-[[3-[4~[(6—deoxy—ﬂ-D-érabino—'hexofuranos-5—ulos-1-yl)oxy]-s--
hydroxyphenyi]-2-methyl-1 -oxo-2—(E)-propenyI]am|no]-1 2- O-methylene-D-neo—mosntol (E)-O-
{(2, 3-d|ﬂuoro-s-methoxyphenyl)methyl}oxlme, . : |

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-6-ulos-1-yl)oxy]-3-
hydroxyphenyl]-z-methyl-1 -oxo-2-(E)—propenyl]ammo]—1 2-O—methylene-D—neo-mosntol (Z)-O-
{(2, 3-d|ﬂuoro-6-methoxyphenyl)methyl]oxxme

5-Deoxy-5-[{3- [4-[(6-deoxy-ﬁ-D-a__rablno-hexofuranos-s-uIos-1-yl)oxy]-s-
hyclroxyphenyl}-z-methyl-1-oxo-z-(E)-prop_eriyl]amino]-"l ,2-O-methylene-D-neo-inositol, {E)-O-
{(3-chloro-thiophen-2-yl)methylJoxime; :
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5—Deoxy-5-[[3—[4-[(6-Qeoxy-ﬁ-D-arabino-héxofuranos—5-u|os-1-yl)oxy]-a-

hydroxyphenyl]-2-methyl-1-oxo-2-(E}-propenyljamina}-1,2-O-methylene-D-nec-inositol,

[(3-chloro-thiophen-2-yl)methyl]oxime;
S—Deoxy-5-[[3-[4—[(6—deox’y_—ﬁ-b-_arabino-he_xofuranos-s-ulos-1 -yl)oxy}-3-

hydroxyphenyll-2-methyl-1-oxo-2-(E)-propenyflaminc}-1 .2-O-m'eﬂ1ylené-D-ned-inosiml

[(5-chioro-thiophen-2-yl)methylloxime; '
S-Deoxy-s-[[3-[4-[(6—deoxy-B¥D-arabiho—hexofuranos-5-ulos-1 -yhoxy}-3-

-hydroxyphenyl]-Z-methyl—1-oxo-2—(E)-propenyl]ammo]—1 2-O-methylene-D-neo-mosntol

[(5-chloro-thlophen-2-yl)methyl]oxlme,

5-Deoxy-5—[[3-[4-[(6—deoxy—6 D-arabmo-hexofuranos-s-ulos- 1-yloxy}-3-
hydroxyphenyl]-2-methyl-1-oxo-2- (E)-propenyl]ammo]-1 2- O-rnethylene—D-neo-mosrto!
[(3-chioro-2,6-difluorophenyl)methyijoxime;

5-Deoxy-5- [[3-[4-[(6-deoxy—B—D—arabmo—hexofuranos-S-ulos- -yl)oxy]—3-

hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyljamino]-1,2- O—methylene—D-neo-lnosrtol

[(3-chloro-2,6-difluorophenyl)methyljoxime;
5-Deoxy-5-{[3-(4-{(6-deoxy-f- D-arablno-hexofuranos-s-ulos-1 -yljoxy]-3-

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

[(2-fluorophenyl)methylloxime; = -
S-Deoxy-S-[[3-[4-[(G-déoxy-B-D-arabino-hexofuranos-S—ulosJ -yt)oxyl}-3-

- hydroxyphenyl]-2-methyi-1 -oxo-2-(E)-propenyl]amino]-1-,2-O-methylene-D-neo-iriositol,

(1-(3-chiorophenyl)ethyljoxime;
5—Deoxy-s-{[3-[4-[(G-deoxy-B~D-arabino—heXofuranos-s-ulos-1 ylloxyl}-3-

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

(3-diftuoromethoxy-phenyl)oxime;
- 5-Deoxy-5-[[3-[4-{{6-deoxy-f-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-

. hydroxyphenyl]-z-mémw-'l-oxo—2~(E)—pr_openyI]amino]-1,2-O-methylené—D-neo—inositol,

(3-diflucromethoxy-phenyl)oxime;
5-Deoxy-5-[[3-{4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-

hydroxyphenyl]-2-methyl-1 -oxo-2-(E)-p'ropenyl]amino]-‘l .2-O-methylene-D-neo-inositol,

(4~difluoromethoxy-phenyl)oxime;

5-Deoxy-5—[[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5—u|os-1—yl)oxy}-S-
hydroxyphenyl]-2-methyl-1 -oxo-2—(E)-propenyI]am|no] 1,2- O—methylene—D-neo—mosstol
(4-d|ﬂuoromemoxy-phenyl)ox:me,

(2)-0-

‘/-\(E)'O' :

(2)-0-

(E)-

@0

(zro-

(E)-O-

(2)-0-

(&-0-

{(2}O-

(5e
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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-[3-D—arabmo—hexofuranos-s-ulos- -yl)oxy]-3—
hydroxyphenyl]-2-methyl-1-ox0-2- (E)—propenyl]ammo]—1 2-O-methylene-D-neo-|nosltol (Z)-O-
[(1,3-benzodioxol- 5—yl)methyl]ox|me ' . : A

5—Deoxy-5-[[3-[4~[(6-deoxy-B-D arablno-hexofuranos-5-ulos-1 -yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo0-2-(E)-propenyljamino)- 1,2—O-methylene-D—neo—mositol. (E)-O-
[(3-chlorophenyl)methyl]oxirhe '

5-Deoxy-5—[[3—[4—[(6-deoxy—[5—D arabino-hexofuranos-5-ulos-1 -yl)oxy]-3-
hydrcxyphenyl]-z-methyl- -0X0-2- (E)-propenyl]amlno] 1 2-O-methylene-D-neo—mosntol (Z)-O-
[(3-chiorophenyl)methylloxime;

- 5-Deoxy-5-{[3-[4-((6- deoxy-B—D-arabmo—hexofuranos-s-ulos- 1-yl)oxy}-3- o
hydroxyphenyi]-2- methyl 1-oxo~2-(E)-propenyI]am|no}-1 2-O-methylene-D-neo-|nosnol (E) -0- -
[(3-fluoropheny!)methyfloxime; i : - ~

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy]-3-
hydroxyphenyl}-2-methyi-1-ox0-2- (E)-propenyl]ammo}-1 2-O-methylene-D-neo-inosital, (Z)-O-
[(3-fluorophenyt)methyljoxime; . :

S-Deoxy-5—[{3-[4-[(6-deoXy-ﬁ-D-arabino—hexofurahos-s-ulos- 1-yDoxy]-3-
hydroxyphenyl}-2-methyi-1-oxo-2-(E)-propenyljamino}-1,2- O—methylene—D-neo—mosutol (2-0-.
[(benzofuran-z-yl)methyl]oxlme. '

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yfoxy}-3-
hydroxyphenyl]-2-methyl-1-0x0-2~(E)-propenyl}amino)-1 Z-O-methylene-D-neo-mosltol (2)-0-
{(3.5-dichlorophenyi)methylloxime;

5-Deoxy-5-[[3-[4-[(6-deoxy-B—D—arablno-hexofuranos-5-ulos-1-yl)oxy]—s-

_hydroxyphenyl]-z-methyl-1-oxo-2o(E)~propenyI]ammo] -1 2-O-methylene-D-neo-mosnol (2)-0-
[(3,5-diflucrophenyl)methyljoxime;

_ 5—Deoxy-5-[[3-[4-[(6—deoxy-ﬁ-D-arabino-h'exofur_anos~5-uios-i-y_l)oxy]-s-
hydrdxyphehyl]—Z-methyI-1 -oxo-2-(E)-propenyijamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
[(3,5-diflucrophenyl)methyljoxime;

5-Deoxy-5-[[3-[4-[(6;deoxy-B-D-arabfno-hexofuranos-S-ﬁIos- -yl)oxy]—3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl]ammo] 1,2- O-methylene—D-neo-mosrtol (2)-0-
[(3-chloro-2-fluorophenyl)methyljoxime;
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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-ox0-2-(E)-propenyljaming]-1, 2-0-methylene-D-neo-mosntol (E)-O-
[(3-chloro-2-fluorophenyl)methylloxime;

5-Deoxy-5-[[3-] [4-[(6—deoxy-B-D—arabrno-hexofuranos-5-ulos- -yl)oxy]-3-
hydroxyphenyl}-2-methyi-1 —oxo-Z-(E)-propenyl]amnno] 1,2+ O-methylene-D-neo—mosntol (2)-O-
[(3-chloro-4-ﬂuorophenyl)methyl]oxvme -~

5—Deoxy-5-[[3-[4-[(B-deoxy-ﬁ-D-arabino-hexofuranos-5-ulos-1-yl)oxy];3- o
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl)amino}-1 ,2-O-methylene-D-neo-inositol,. (E)-O-
[(3-chioro-4-fluorophenyl)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]ammo] -1,2- O-methylene-D—neo—anosxtol (2-O-
[(4-chloro-3-fluorophenyl)methyljoxime; _ :

5-Deoxy-s-[[3-[4-[(6~deoxy-[3-D-ar'abino-_h.exofurénos-s-ulos-1-yl)oxy]-s-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyl}amino]-1 .2-O-methyiene-D—neo—inositol, -(E)-O-
[(4-chloro-3-ﬂuorophenyl)methyl]oxlme | -~

5-Deoxy-5-[[3 [4-[(6-deoxy-B-D-arabmo-hexofuranos S-ulos-1 -y!)oxy]-3—
hydroxyphenyl}-2-methyl-1-oxo-2- (E)-propenyl]amuno]-1 2- O—mathylene—D-neo-mosutol (Z)-
[(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-mos3tol (E)-O-
[{(4-fluorophenyl)methyl]oxime;

5-Deoxy-5—[[3-[4»[(6-deoxy-ﬁ-D-arablno-hexofuranos-s-ulos- -yl)oxy}-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]ammo]—1 2- O~methy|ene—D-neo—mosatol (Z) -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-(£)-propenyl}amino}- 1, 2-0—meﬂ1ylene—D—neo-mostto! (E)—O-.
{(4-chiorophenyl)methyljoxime;

5—Deoxy-5—[[3-{4-[(S-deoxy-B-D-arabtno-hexofuranos-s-ulos- 1-ylyoxy]-3-
hydroxyphenyl]-2-methyi-1 -oxo-2-(E)—propenyl]ammo]—1 2-O-methylene-D-neo-inositol, (Z)-
[(4-phenyl-furan-2-yl)methyljoxime; _ ' _

5-Deoxy-5-{[3-{4-{(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3- _
hydroxyphenyl]-z-methyl-1-oxo-Z-(E)-_propenyl}amiho]—1 ,2-.0-.methylene,—D-neo~inositol, (2)-0-
[(3-chloro-5-fluorophenyl)methyljoxXime; .
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5-Deoxy-5-[[3-[4-[(6-decxy—B-D-arabihd—hexofuranos-5-ulos-1 -yl)oxy}-3- -

hydroxyphenyl]-2-methyl- 1-0x0-2- (E)-propenyl]ammo] 1,2- O-methylene-D-neo—mosltol (E)}-O-
-[(3,4-difluoraphenyl)methylloxime; '

5-Deoxy-5-[[3-[4-[(6-deoxy-B—D-arabino—hexofuranos-s-ulos- -yi)oxy]-3-
hydroxyphenyl]-2-methyl- 1-oxo—2-(E)—propenyl]ammo]-1 2-O-methylene-D-neo-|nosctol (2)-O-
i3 4-dlﬂuorophenyl)methyl]ox:me A~

5-Deoxy-5-[[3—[4-[(6—deoxy—[3-D-arabmo-hexofuranos-s-ulos-‘l -yl)oxy]-3-
hydroxyphenyi]-2-methyl-1-oxo-2- (E)-propenyl]_ammo]—1,2-O-memylene-D—neo-mosito!, (E)"O-
[(2.3-difluorophenyl)methylJoxime; ' '

5-Deoxy—5-[[3-[4—[(6-deoxy—[3-D-arablno-hexofuranos-s-ulos- -yl)oxy]—3-
hydroxyphenyl]-2-methyl-1 —oxo—2-(E)-propenyl]ammo]-1 2- O-methylene-D-neo—mosntol (Z)-O-

[(2, 4-d|ﬂuorophenyl)methy!]ox:me

5-Deoxy-5-{[3-{4-{{6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-

hydroxyphenyl]-2-methyl-1 -oxo-z-(E)-propenyl]amino]-1 .2-O-methylene-D-neo-inositol, ' (£)-O- 7

{(2.4-difluorophenyl)methylJoxime; - : : 7~
5—Deoxy-5—[[3-[4-[(6-deoxy~B-D-arabin_é-hexomranos-s-ulos-1 -yl)oxy]—3-
hydroxyphenyl]-z-methyl-1-oxo-ZQ(E)-propehyl]amino]-1,2—O-methylene—D—neo_-iriositol. {(2)-0-
[(2 3,5,6-tetrafluorophenyl)methyljoxime; '
5-Deoxy-5-[[3-{4-[(6- deoxy-B-D-arabmo-hexofuranos-s-ulos- -yl)oxy]-a-
hydroxyphenyl]-z-methyl-1-oxo—2-(E)-propenyl}ammo]—1 2- O-methylene—D-neo—mosntol (Z)-G
(3-chloro-4-flugrophenyt)oxime; :
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabmo—hexoﬁJranos-s-utos- -yl)oxy]-3—

hydroxyphenyl]-z-methyl-1-oxo—z-(E)-propenyl]ammql 1,2-O~methylene-D-neo-mositol. (E)-O-

(3-chloro-4-ﬂuorbphanyl)oxime: _ .
5—Deoxy-5-[[3-[4-[(6-deoxyaB-DQara'bino-hexofuranos-s-ulos- 1-yl)oxy]-3-

hydroxyphenyl]-z-methyl-1-oxo-2—(E)-propenyl]am|no] 1 2-O-methylene-D-neo-mosntol (Z)-O-' |

[(5—ch|oro-th|ophen-2-yl)methyl]oxlme

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

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

acceptable salt thereof and a pharmaceutlcally acceptable camer

~ -
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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 a mammal, ﬂs'h.'br bird which comprises administering to said mérﬁmal. fish or
bird a therapeutically effective amount of a compound of formula 1 or a pharmaceutically
acceptable sait thereof. _' ' C

The invention also rélateé' to-a method of preparing a composftion cqoléining
hygromycin A and epi-hygromyéin, wherein the ratio of hygromycin A to epi-hygromycin is at
least 10:1, which comprises fermenting S_treptomyces 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 fror'n'6.2 to 6.7, said temperature is about 29°€, 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 al ‘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 p‘revehting the disorder or condition to which such term
applies, or ane or more symptoms of such .diso_,rder or condition. The term "treatment”, as used

‘herein, refers (o the act of treating, as "treating” is defined immediately above.

As used herein, unless otherwise indicated, the terms or phrases “bacterial
infeétion(s)”, “protozoal infect'_ion(é).", and “disorders related to bacterial infections or protozoél
infections” incfude the following: pneumonia, otitis media, sinusitus, bronchitis, tonsiliitis, and
mastoiditis related to infection by Streptococcus pneumoniae, Haemophilus influenzae,

-Moraxella catarrhalis, Staphylococcus aureus, Enterococcus faecalis, E. faéciqu E

casselflavus, S. epidermidis, S. haen?)olyﬁcus, or Peptostreptococci:s Spp.; pharyngitis,
rheumatic fever, and glomerulonephritis related to infection by Streptococcus py'ogenes,.
Groups C and G streptococti, Corynebacteriu_m diphtheriae, or Actinobacillus haemolyticum;
respiratory tract infections relate& to- infection by Mycoplasma 'pneumoniae, Legionella
pneumophila, Streptococcus pneumoniae, FHaemophilus influenzae, or Chiamydia -
pneumoniae; blood and tissue infections, including endocarditis and osteomyelitis, caused by
S. aureus, S. hagmolyﬂcﬂs,.E. faecalis, E. faecium, E. durans, 'including strains resistant to -
known antibacterials such as, but not limited to, beta-lactams, vancomycin, aminogiycosides,
quinoclones, chloramphenicol, ietracylines and macrolides; uncomplicated skin and soft tissue
infections and abscesses, and puerperal fever related to infection by. Staphyldcdccus aureus,
coagulase-negative staphylocoéci (i.e'.. S. epidermidis, S. hemolylicus, etc.), Streptococcus
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pyogenes , Streptococcus agélactiae,_,Str_eptococcal groups C-F (minute-colony streptococci),

viridans streptococci, Corynebacterium minutissimum, Clostridium spp., _or Bartonella
henselae; uncomplicated abute urinary tract infections related to infection by Staphylococcus
aureus, coagulase-negative staphylococcal specie.s,' or Enterococcus spp.; urethritis and
cervicitis; sexually transmitted dise_ases related to ' infécti_on by Chlamydia trachomatis,
Haemophilus ducreyi, T(epbnema pa_llidum, Ureaplasma urealyticuri, or IfV__\eiserﬁa
gonorrheae; toxin diseases related to infe'ction by S. aureus (focd poisoning and toxic shock
syndrome), or Groups A, B, and C streptococci; ulcers related to infection by Helicobacter

‘pylori; systemic febrile syndromes related to infection by Borrelia recurrentis; Lyme disease

related to infection by Borrelia burgdorfen, conjunctivitis, keratitis, and dacrocystitis related to
infection by Chlamydia trachomatis, Neisseria gonorrhoeae, S. aureus, S. pneumomae S.
pyogertes, H. influenzae, or Listeria spp.; dlssemlnated Mycobactenum avium complex (MAC)
disease related to infection by Mycobacterium avium, or Mycobactenqm intracellulare;
infections caused by Mycobacterium tubérculosis, M. Iepraé, M. paratubercqlosis, M. kansasii,
or M. chelonei; gastroenteritis related to infection by Cémpylobactef jejuni; infestinal protozoa
related to infection by Cryptosporidium spp.; odontogenic infection related to inf‘gction/ﬁy
viridans streptococci; persisteht cough related 1o infection by Bordetella pertussis; gas

- gangrene related to infection by Clos_t_ridium perfrihgens or Bacteroides spp.; and

atherosclerosis or cardiovascular disease related to infection by Heficobacter pylori or
Chlamydia 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, ar
Bordetella spp.; cow entenc disease related to infection by protozoa (ie., coccidfa

cryptosporidia, etc) dairy cow mastms related to infection by S. aureus, Strep.- uberis,

Streptococcus agalactiae, Streptococcus dysgalactiae, Co:ynebactenum, or Enterococcus
spp.; swine respiratory'disease related to infection by A. pleuro., P. multocida, or Mycop!asﬁwé
spp.; swine enteric disease related to infection by Lawsonia intracellularis, Salmonélla,'_or
Serpulina hyodysinteriae; cow footrot reléte_d to infection by. Fusobacterium spp.; cow hairy
warts related-teinfection by Fusobacterium necrophorum or Bacteroides nodosus; cow pink-
eye related to infection by Moréxella 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, cbagulase neg. Staphylococcus or P. mul_toqida; and dental
or mouth infections in dogs and cats _rélate_d to infection by Alcaligenes spp., Bactefoides spp.,

Clostridium spp., Ehterobac_ter épp.‘, _Eubact_eriur_n, Peptostreptococcus, Eorphyromonas, or
Prevotella. Other bacterial infections and protozoal infections, and: disorders }glated 1o such-
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infections, which may be treated or prevented in accord with the method of the presént
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 mdmted mcludes ﬂuoro chloro,

“bromo or iodo. Preferred halo groups are fluoro, chioro and bromo.

The term “alkyl", as used herein, unless otherwise indicated, includes . $aturated
monovalent hydrocarbon radicals having straight or branched moieties. Said alkyl group may
include one or two double or friple bonds. 1t is understood that for said alkyl group tb include a
carbon-carbon double or triple bond. at least two carbon atoms are required in said alkyl group.

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

The term “4»10 membered . heterocychc" as used herein, unless otherwise mdtcated
includes aromatic and non-aromatic heterocychc groups containing ane or more heteroatoms
each selected from G, Sand 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. T/he
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. Exampies of non-aromatic heterocyclic groups
are byrrolidinyl{tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, tetrahydrothiopyranyl,
piperidino, morpholino, thiomorpholino, thioxanyl, piperazinyl, azetidinyl, oxetanyl, thietanyl,
homopiperidinyl, oxepanyl, . thiepanyl, oxazepinyl, diazepinyl, thiazepinyl, 1,2,3,6-
tetrahydropyridinyl, 2-pyrrolinyl, 3-pyrrolinyl, indofinyl, ZH-pyranyl, 4H-pyranyl, dioxanyl, 1,3--
dioxolanyt, pyrazoalinyl, dithianyt, dithiolanyl, dihydropyranyl, dihydrothienyi, dihydrdfuranyl,
pyrazolidinyl, imidazolinyl, imidazolidinyl, 3-azabicyciof3.1.0]hexanyl, 3-
azabicyclo[4.1.0Jheptanyl, 3H-indolyl and quinolizinyl. Examples Qf aromatic heterocyclic
grotjps are pyridinyl, imidazolyl, pyrimidinyl_, pyrazolyl, triazolyl, pyraZinyl, tetrazolyl, furyl,
thieryl, isoxazolyl, thiazolyl, oXazo.Iyl,'isothiézolyl,'pyrro!yl,.quinolinyl. isoquinolinyt, indolyl.
benzimidazolyl, benzofuranyl, _cinhalinyl. indazpiyl, indolizinyl, phthalaZzinyl, pyridazinyl,
triazinyl, isoindolyi,' pteridinyl, purihyl. oxadiazolyl, thiadiazolyl, furazanyi, benzofurazanyl,
benzothiophenyl, benzothiazdlyl, behzoxa’zolyl, quinazolinyl, quinoxatinyl, naphthyridinyl; and
furopyridinyl. The foregoing groups, as derived from the compounds listed above, may be C-

“attached or N-attached where such is possuble For instance, a group derived from pyrrole may

be pyrrol-1-yl (N-attached) or pyrrol-3—yl (C-attached)
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The phrase "pharmaceutically 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 éompoun_ds of the present invention that are basié in nature are. capable
of forming a wide variety of salts with various inorganic and organic acids. The acids tﬁat may
be used to prepare pharmaceutically. ééﬁeptable acid addition salts of such basic compounds of
are those that form non-toxic acid addition salts, i.e., salts containing pharmacologucally
acoeptable anions, such as the hydrochloride, hydrobromide, hydroiodide, nitrate, sulfate,

'brsulfate, phosphate, acid’ phospt)ate, isonicotinate, acetate, lactate, salicylate, citrate, acid

citrate, tartrate, pantothenate, bitartraté.'asggrbate, succinate, maleate, gentisinate, fumarate,
gluconate, glucuronate, saccharate, formate, benzoate, glutamate, ~ methanesulfonate,
ethanesulfonate, benzenesulfonate,. p-_to!dene’sulfonate and pamoate [i.e., 1,1-methylene-bis-(2-
hydroxy-3-naphthoate)] salts. The compounds of the present invention that include a basic
moiety, such as an amino group, may form pharméceutically acceptable salts with various amino
acids, in addition to the acids mentioned above. -

Those compounds of the present lnventlon that are acidic in nature are capable of /
forrmng base salts with various phan-nacologlmlly acceptable cations. Examples of such salts
include the alkali metat 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 preserit invention have asymmetric centers and therefore exist in
different enantiomeric and diastereomeric forms. This invention relates to the use of all optical
isormers and stereoisomers of the compounds of the present invention, and mixtures thereof, and
to all pharmaceutical compositions and methods of treatment that may empioy or éonlain them.
In this rega'rd, the invention ineludes 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 rélates to the
use of all such tautomers and mixtures thereof. _ |

The subject invention also includes isotopically-labelled compounds, and the
phannéceut’lm"y acceptable salts thereof, which are identical to those recited in Formuia 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- isolopes of
hydrogen, carbon, nitrogen, oxygen, phosphoroué, fluorine and chilorine, such as 2H, 3H, C,
“C, BN, 0, Y0, ¥S, '*F, and ¥*Cl, respectively. - Compounds of the present invention,
prodrugs thereof, and _phal"mace_utk_':a'lly acceptable salts of said compounds or of said
prodrugs which contain .'tne_ aforementioned _'isotopes and/qr other isotopes of ather atoms are
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within the scope of this _i_nvention.. Certain_isotopically-labelled cdmpounds 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 distﬁbution assays. Tritiated, i.e., °H,
and cafbon-14, ie., "C, isotdpes are particularly preferred for their ease of preparation and .
detectability: Further, substitution with heavier isotopes _shch as deuterium, i.e., "_’H. can afford
certain therapeutic advantages resultir_\g' from greater metabolic . stabil_ify, for _gxample
increased in vivo half-life or reduced dosage requirements and, hence, may bé 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 ahd'l?reparations below, by substituting a readily available
isotopically labelled reagenf for a non-isotopically tabelied reagent. _ A

This invention also encompasses phanna_ceutical compositions containing and methods
of treating bacterial infections through administering. prodrugs of compounds of the formula 1.
Compounds of formula 1 héving free amino, amido, hydroxy or carboxylic. groups can be
converted into prodrugs. Prodrugs' ir_Iclude' compounds wherein an amino acid residue, or a
polypeptide chain of two or more (e.g., two, three or four) amino acid residues is covalenfy
joined fhrough an amide or ester bond to a free amino, hydroxy or carboxylic acid group of
compouﬁds of formula 1. The amino acid residues include but are not limited to the 20 naturally
occurring amino acids commonly designated by three letter symbols and also includes 4- -
hydroxyproline, hydroxylysine, demaosine, isbdemosine, 3-methylhistidine, norvalin, beta-alanine, -

- gamma-amincbutyric acid, citrulline homocysteine, homoserine, ornithine and methionine

sulfone. _ . _
Additional types of prodrugs are also encompassed. For instance, free carboxyl groups
can be derivatized as amides or alkyl esters. The amide and ester moietieé 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, phospha{e.
esters, dimethylaminoacetatés. and phosphoryloxymethyloxycarbonyls, as outlined in D.
Fieisher, R. Bong, B.H. Sfewart. Advanced Drug Delivery Reviews (1996) 19, 115. Carbamate,
prodrugs of hydroxy and amino groups are also included, as are carbonate prodrugs and suifate
esters of hydroxy groups. Derivatization of hydroxy gfoups as (acyloxy)methyl and
{acyloxy)ethyl ethers wherein the acyl group may be an alky! 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 p'ro&ruQ 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 dimethylsilyl chiloride. Subjection
of the hexasily! derivative to the action of p_otassium carbonate in methanol at room temperature
selectively removes the phéndlic silyl’ group, allowiﬁg further selective modification at that
position. in another example, incomplete silylation of hygromycin A (see PC 10186, R, }._1\"n:de, 2n-
deoxy hygromycin A derivatives, U.S. prdVisionaI'patent application no. 60/084,058, ﬂied May 4,
1998) provides the pentasiiyl derivative in which the C-2" hydroxy group’ is free.. Selective
acylation, alkylation, etc. can be_wrried-oﬁt on this deriva_tive to provide prodrug attachment at
c-2". -

Detailed Descripiibn 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 fonﬁula 2is hygroniycin 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'rm\dél 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 confrolling the pH below 6..9 during the fermentation, and the pH, temperature and
solvent exposure during the purification process, the final reco»)ered product may be improved
to at least a 14:1 ratio of h'ygromycin A : epi-hygromycin. Using this material, substantially
single isomers derived from the 4°-(S) hygromycin may be prepared fbr use as templates for
-~

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 ass_irnilable _
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
fermentatian is monitored, for example by high pressure liquid chromatography. Incubation is
continued until the yield of the_ co'mpo(md reaches a maximum, geherally for a period of about
3 to 10 days, preferably about 4 to 6 days. _

The formation of epi-hygromycin is minimiz.ed during the purification process by using
an aqueous buffer {rather than unbuffered water) and controlling the pH of the active s_tream;

. 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 aétive 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?0.-' 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
hygfomycin A (the compound of formula 2) with a hydroxylamihe of the formuia RONH,,
using the free base or salt of _thé hydroxj/la_mine, preferably the free base of the

§ hydroxylamine. The reaction is carried out in an inert solvent, such as methanol, ethanol or
pyridine, with-addition of base, such as Né2003 or chos; if the salt, for instance the/_\l-ICI salt,
of the hydroxylamine is used, at.a temperature ranging from about 0°C to 65°C, preferably
from 0°C to 25°C. The h_ydroxyla_rrﬁne of formula R*ONH, may be prepared using one or more -
procedures disclosed in Bioconjﬁgate Chemistry (1990), 2, 96; Journal of Pharmaceutical

10  Science (1969) 58, 138; and Chem. Pharm. Bull (1967) 15, 345. )

The compounds of formula 1 wherein R'is Hand R?is -NR°R?, whergin R® and R® are

‘as defined above, can be synthesized by reductive amination at the CS 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

15  product with R* = H. To convert R® to a group other than H, a second reductive amination can p;
be carried out with an appropriate aldehyde or ketone of the formula RC(O)H or RC(.@)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 heterocyclicalkyl
group). An Eschweiler-Clark reactioh may be used to introduce a methyl group as the R®
20 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’3COCI or R*C{O)OC(O)R, or by using an amide coupling .agent
such as (2-ethoxy-1-ethoxycarbonyi-1 ,Z-dihy_droquinoline (EEDQ), 1,1‘-¢afbonyl-diimidazole
25 (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 KZC_O_,, in methanal.

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
30 - reductive amination of hygromycin A with an ammonia equiValent, for instance through the
use of ammonium acetate and sodium cyanoborohydride or sodium triacetoxyﬁo_rohydride.
Alternatively, this primary amine can be prépared via the cdrrés'ponding azide: 1) the hydroxy
groups of hygromycin A can be protected, for instance as their TBDMS (tert-butyldimethylsilyl) -
derivatives, for instance through the action of TBOMSCI and an amine base such as imidazole
35 or pyridine; (2) the C-5" ketoné -of hygremycin A is then reduced, for instance with sodium
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borohydride in methanol, to give persnlylated 5" hydroxy hygromycm 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-
dimethyiformamide (DMF)' and 5) the azide is reduced to the primary amine using for
instance triphenyiphosphine followed by aqueous hydrolysis. )

Reaction of the primary  amine with an activated form of R“’C(O)OH for.i mstance
RC(O)C!. or R’C(O)OC(O)R®, provides the corresponding amide. Alternatively, amide
coupling reagents can be used Witﬁ R3C(O)OH, such as 1-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide (EDC), diethyl phosphoryl cyanide (DEPC), DCC, CD! or EEDQ. Finally, any
protecting groups are removed using 'an acid, such as ‘acetic acid, hydrogen fluoride,
hydrogen fluoride-pyridine corhplex, or fluoride ion, such as'tetrabut_yl'amrhonium fluoride
(TBAF), o | -
To incorporate an R* group other than H, the amide referred to above may be
alkylated after protecting any free hydr_oxyl groups, for instance as silyl ethers. The alkylation

-may be camied out with a base and an alkylating ag‘ent,I such as sodium hydride: and an /

appropriate bromide of the formula R*-Br. Deprotection of the hydroxyi- groups is then carfied
out with an acid, such as acetic acid, hydrogen fluoride, hydrogen ﬂuonde-pyndlne complex
or fluoride ion, such as TBAF. '

Alternatively, a redgctive_ amination can be carried out on hygromycin A, or a
protected version thereof, with R*NH,, mediated by sodium triacetoxyborohydride or sodium
cyanoborohydride. The resulting secondary amine can be acyleted as described above, with

--an aclivated form of R*C(O)OH, or reacted with R*C(O)OH using an amide couphng reagent

Deprotection of the hydroxy! groups ls 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 RNCO in toluene at
temperatures from 40°C to 110°C, preferably 50 - 80°C. Addition of d:methylamlnopyndme
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-grdups can then be carried out by use of an acid such as acetic
acid, hydrogen fluoride, hydrogen ﬂuoride-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 prepare’d by alkylation of the corresbonding alcohol of
hygromycin A. In this process, the hydroxy groups of hygromycm A are appropriately
protected, for instance as their silyl ethers using an appropriate reagent such as triethylsilyl
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chldride (TESCI), trimethylsilyl chloride (TMSCI) or TBOMS and an amine base, such as
imidazole or pyridine. The C-S'; ketone moiety is then reduced using an approbriate reducing
agent such as sodium borohydri.de in methanol. The resulting alcohol can then be alkylated
with R3-X, wherein X is a leaving group sueh as Cl, Bror methanesulfd_nate. in the presence of
a base, such as sodium hydride or potassium fert-butoxide. The protecting groups are then
remaoved with acid, such as acetic acid, hydrogen fluoride, hydrogen- ﬂuonde-pyndme
complex, or a fluoride source, such as TBAF. '
Compounds of formula 1 where. R' isHand R?is -OR" wherem R?is an aromatic or
heterocyclic moiety, may be prepared via a Mitsunobu reaction. The protected hygromycm
alcohol, prepared as described above, is subjected to a Mitsunobu reacti.on'With. ROH,

_ mediated by triphenylphosphine and diethyl azodicarboxylate as describe_d‘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 'hygrom'yc_in 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)NRR*, wherein R® and R* are .as defined above, may be
prepared through the corresponding «o,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 msmnce as their TES or TEOMS ethers as described above.
To prepare the esters described above, this carboxylic acid can be esterified with R°OH, 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 byrealing the above c'arboxy_lic'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 Clor

methanesulfonate.
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The compound of formula 1 (R' and R? are taken together to form =CR‘C(0)R_“) can
be prepared either by direct Wittig or Horer-Emmons reaction of hygromycin A or a protected
form of hygromycin A with for example the correspending R*C(O)CHR*-PPh, (Ph is phenyl) or
R*C(O)CHR*-P=O(OE), (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. (19839) 89 863. Alternatively, the protected, unsaturated wrboxyhc acid .
derivative of hygromycin A can be transformed into its Weinreb amide, for instance through
treatment with CDI and N O-dlmethylhydroxylamme This amide can then be reacted wnth 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 tq 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=O(OE1),}-R® with hygromycin A, or a
protected derivative thereof, in which the hydroxyl groups have been modified as,. for
example, their silyl ethers such as TES or TBDMS as described above. ' The protecting
groups can then be removed as described abbve. : ~
Alternatively, the C-S'" homologated ketone or aldehyde of -hygrorﬁycin A can be
utilized as an intermediate. These compov._i'nds can be accessed via Wittig or Homer-Emmons
reaction with an oxygenated triphenylphosp_honium 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
methanesulfonyl chioride to provide the corfesponding olefin. Deprotection as described
above then provides the compound of formula 1 wherein R! and R? are taken together to form :
=CR'R. ' _ )
The compound of formuta 1 wherein R' and R? are taken together to form =CR*R* and
R* is ary! or heteroaryl and R® does not eq.ual_'hydrogen, may be prepared using a pallédiur'n-
catalyzed process. Conversion of the protected ketone CH,-CH(COR®)-hygro to the enol
triflate can be carried out by'the meth_od of P.J. Stang and W. Treptow, Synthesis (1980) 283.
The enol trifiate can then be coupled in a Suzuki or Stille-type Ipall'adil.l.m-wtalyzed process
with aryi or heteroaryl boronic écids_ R*B(OH), or aryl tin species, for examplé R'SnMe; or
R*SnBu, to provide the unsatﬁ_rated aryl derivatives. Suzuki coupling reactions can be carried
out as described by N. Miyaura and A. Suzuki, Chem. Rev. (1995) 85 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 chromatog;aphy or
fractional crystallization. All such isomers, mcludlng diastereomer mixtures, are considered as
part of the invention. _ '

The compounds of the present iﬁ_venﬁon that are basic in nature are capable of forming
a wide variety of different salts with various ir_\organic and organic acids. Although suoh. salts
must bé pharmaceutically accépiable for adm'inistrat_ion' to animals, it is often desirabie 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 éddition_ 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 minéral or organic acid in an aquedus solvent medium or in a
suitable organic solvent, such as methanol 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 appropnate mlneral or
organic acid.

Those compounds of the present invention that are acidic in nature, are capab!e of
forming base salts with various pharmacologically acceptable cations. Exampies of such salts
include the alkali metal or alkaline-earth metal salts and _particularty, 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 a,?e.
those which form non-toxic base saits with the 'écidic compounds of the present invention. Such
non-toxic base salté include those derived from such pharmacologically acceptable cations as

'sodium, potassium, calcium and magnesium, etc. These salts can easily be prepared by

treating the comresponding 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. Alt_emati'vely, they may also be prepared by mixing lower
alkanalic soelutions of the acidic comp'ounds and the desired alkali metal alkoxide or metal

hydroxide together, and then evaporating the resulting sblution_to dryness in the same manner
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as before. In either case, stoichiometric quantities of reagents are p}eferably employed in order
to ensure completeness of reaction and 'ma*imum yields of the desired final prodtict.

| The antibacterial acﬁvity of the compounds of the pi'esent invention against bacterial
pathogens is demonstrated by the compound's ability to inhibit growth of defined strains of

pathogens. o
Assay T

The assay, described below, employs conventional methodology and inierbretation'
criteria and is designed to provide direction for chemical modifications that may lead to
compounds with antibacterial activity against suscepiible and drug-r&sistént 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 oftarget pathogenic species,

including representatives of antibiotic resistant bacteria. Use of this panel enables the

-chemical structure/activity rela_tionship to be détermined with respect to potency and spectrum

of activity. The assay is performed in microfiter trays and interpreted éccording to
Performance Standards for Antimicrobial Disk Susceptibility Tests - Sixth Edition; Approved s
Standard, published by The National Cbmmittt__ae for Clinical Laboratory Standards (NCGfS)

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 1959, 8, 307. '

The in vivo activity of the qompounds of the present invention can be determined by
conventional animal protection studies well known to those skilled in the art, usually carried out -
in rodents. . o '

According to one in vivo model, compounds are evaluated.for efficacy in mouse

‘models of acute bacterial infection. An example of one such in vivo system is provided as

follows. ‘Mice (CF1 niixed 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 resulting 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-freat__ed (infected. but not treated) and poSitive (vancomycin or

o
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‘minocydline, etc.) controls are included in each study. Percent sun)ival is recorded after a 4-

day observation period; the PDg, (mglkgldosé calculated to protéct 50% of infected animals) is
determined by the probit method. ' | .

The compounds of the present invention, and the pharm_aceutitaﬂy acceptable salts
thereof (hereinafter “the active compounds”), may be administered through oral, parenteral,
topical, or rectal routes in the treatment of bactenal 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 mglkg/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 particulér route of administration chosen.
However, a dosage level that is in the range of about 3 mglkglday to about 60 rpglkg/day is most
desurably employed. Variations may nevertheless occur dependlng upon the species :of
mammal, fish or bird being treated and its mdlvu_dual response to said medicament, as well as on
the type of pharmaceutical formUIatio_n chosen and the time period and interval at which such
administration is carried out. "In some instances, dosage levels below the lower limi_t of the .
aforesaid range may be more than adequate, while in other cases still larger doses may be

‘employed without caus.ing any harmful side effects, provided that such larger doses are first

divided into several small doses for administration throughout the day.

The active compounds ' rﬁay be administered alone or in oombinatioﬁ with
pharmmaceutically acceptable carriers or diluents by the routes previously indicatéd, and such
administration may be carmied 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, 'jéllies, 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 pﬁannéceut_i] compositions can be suitably sweetened
and/or flavored. In general, the active compounds are present in such dosage forms at
eoné:e_ntration levels ranging from about 5.0% to about 70% by weight.

* For oral administratfon, tablets cdntaining various excipients such as microcrystaliine
celluiose, sodium citrate, calcium darbonate. dicaicium phosphate and glycine may be einployed
along with various disintegrants such as starch-(and preferably com, potato or tapioca starbh)
alginic acid and certain complex si!icates ‘together with granulatlon binders like
polyvinylpyrrolidone, sucrose, gelatm and acacia. Additionally, lubricating agents such as
magnesium stearate, sodium lauryl sulfate and taic are often very useful for tabletting purposes.
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Solid compositions of a similar type may also be employed as fillers in gelatin capsules;
preferred materials in this connection also include lactose or milk sugar as well as high
molecular weight polyetﬁylene glycals. ‘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, glyggrih and
various like combinations thereof. '

For parenteral administration, solutions of an active compound in éither sesame or
peanut ail or in aqueous ethanol or propylene glycol may be employed. Use of a cyclodextrin
derivative such as p-cyclodextrin sulfobutyl ether, sodium salt (see United States patent
5,134,127) may also be advantageous. The agueous solutions shouid be suitably buffered if
necessary and the liquid diluent first rendered isotonic. These aqueous solutions are suitable for
intravenous injéction purposes. The oily solutions are suitable for intraarticular, intramuscutar
and subcutaneous injection purposes. The preparation of all these sblutions under sterile
conditions is readily accomplishe_d by standard pharmaceutiél techniques known to those
skilled in the art. 7~

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 'standa‘rd pharmaceutical practice. _

For administration to animals other than humans, such as cattie 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 unilameilar vesideé, large unilamellar vesicles and multiiamellar
vesicles. Liposomes can be formed from a variety of phospholipids, such as cholesterol, -

- stearyiamine or phosphatidyicholines.

The active compounds may also be coupled with soluble polymers as targetable drug
carriers. Such- polymers can include - polyvinylpyrrolidone, pyran - copolymer,
polyhydroxypropylimethacrylamide 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 bi.:tyric ar’:id,. polyorthoesters,
polyacetals, polydihydropyrans, polycyanoacrylates and ‘cross-linked or amphipathic block

- copolymers of hydrogels.
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The present invention is further. described and exempliﬂed in the pmpaéﬁms énd
examples described below. In the preparations and examples, “rt’ meéné'room or ambient
temperature which is a temperature within the range of about 20-25°C.

' Preparation 1

Five (§) mL of a frozen lot (stored at -80°C in 20% glycerollSO% moculum medium) of
the culture Strepfomyces hygroscopzcus NRRL 2388 was used to inoculate 1L of hygromycm
inoculum medium (Corn Products Corp. cerelose 13 g/L, Hubinger starch 7 g/L, Roquette com
steep salids 3 g/L, Sheffield Brand Products NZ Amine YTT 7 gL, Baker CoCl,.6H,0 0.002
g/l KH,PO, 0.7 g/, MgSO,.7H,C 1.3 gIL; ammonium sulfate 0.7 g/, Dow Chemical P2000

defoamer 1 drop/flask, Colfax soybean oil 2 dropsiflask, pH to 7.0 beforé_'autoclave) ina28lL

Fembach flask. The culture was grown for 3 days at 29°C with 200 pm agitation on a 2-inch-
throw shaker. This grown culture was used to inoculate 8L of sterile hygromycin fermentatxon
medium (Albaglos calcium carbonate 1 g/l; Sheffield Brand Products NZ Amine YTT 5 g/L,

Hubinger's starch 20 g/L, Archer Daniels Midland Nutrisoy flour 10 g/L, Dow Chemical P2000
defoamer 1 mi/lL, Baker CoCl,.6H,0 0.002._9/1.,_. Colfax soybean oil 2 mifL, cerelose 10 afL,
NaCl 5 g/L, pH to 7.0 before autaclave) in a 14 liter fermentor jar (New Brunswick _Micrdfe{m.

F,

New Brunswick, New Jersey) _equip‘péd 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, thé_ pH. was maintained
between 6.5 and 6.9 for 126 haours, then to 6.2 to.6.6 with H,S0, (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 centnfuged at 8000 rpm for
approximately 15 minutes. After centrifugation, the pellet was discarded and the supernatant
{at pH 6.4, assayed by HPLC to contain approximately 4.12 gms of hygromycin A acfivity) was
loaded on a column packed with 500 gms of an XAD-16 resin (Rohm and Haas (Philadelphia,
Pennsylvania). The resin had previously been equilibrated with two bed volumies of 25 mM di-

‘sodium phosphate, pH 6.0 (“buffer”’). After loading, the column was washed with 2 bed

volumes of buffer and 2 bed volumes of 80/20 buffer/methanot and the activity eluted with 5
bed volumes of 50/50 buffer/methanol The cuts were a_ssayed by HPLC and the cuts
containing the bulk of the ac_tmty. {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 Joaded on a 100 mi CG-161 column

(TosoHaas (Montgomeryville, Pennsylvania)) which had been equilibrated with 4 bed volumes
of 90/10 buffer/methancl. The product was eluted with 6 bed wvolumes of 50/50
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buffer/methanol. The cuts w_ere-ass_ayéd by HPLC and the active cuts were combined. The
combined cut was evaporate'd to dryness and the solids assayed to be approximately 65%
puré.by weight. A small part of these solids were transferred for assay.- :
About 500 mg of the solids were mixed with 500 m! of water and 500 mi of eihyl
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% pggty by
weight. Both these solids (#34945—280—1' énd 281-1) were assayed by NMR and 'I;LC -and
found to contain hygromycin A acfi.vity. . In addition, the NMR showed a hygromycin A/ep)'-
hygromycin ratio of approximately 15:1. o

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 gL, Hubingér'_s stérch 7 ¢/L, Roquette
com steep solids 3 g/L, NZ Amine YTT 7 giL, Baker CoCl,.6H,0 0.002 /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 gil 2 drops/ﬂésk, pH to 7.0 before autoclave) in a 2.8 L Femnbach flask. The
culture was grown for 2 to 3 days at 29°C with 200 rpm agitation on a 2-inch-throws_haker.
Two five-hundred gallon, stainless steel fermentors were loaded with 380-400 gallons of the
hygromycih fermentation medium (Mineral Technologies Calcium Carbonate 1 g/L., Sheffield
Brand Products NZ Amine YTT 5 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'lntemational Inc. Cerelose 10 g/L, Cargill Inc. NaCl 5¢g/lL.). The
medium was sterilized with 20 psig of stearﬁ for 60 minutes in the_ fermentors. After the
medium was cooled using cooling coils in the férmentors, 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 diésolved 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 gélloh 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 férmentor ran for approximately 114 hours, at
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whlch 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 t_o above (pH= 6.3, having a ratio of hygromycin A fo epi~

hygromycin of approximately 51:1) were fittered on a ceramic filtration system. The filtrate
(1450 gmsA, 506 gal) was loaded ona 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/methancl. The activity was subsequently eluted from the column
with 10 cuts (approximately 50 galldn_s 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/ methénbl). After loading, the column was washed with 4 bed 7
- volumes of 80/20 buff_erlmeth_anol and eluted with 5.5 bed volumes of 50/50 buffer/ methafiol.

After regeneration and re-equilibration of the column, the second half of the activity was
loaded on the column and eluted as déscrfb_e_cl above. The combined cuts frorﬁ both the runs
(120 iiters, approximately 1051 gmsA) were diluted to 10% methanoal by the addition of buffer. -
This was re-loaded on the regenerated and ré-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 .cu\s. 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 Pfoc‘edures For Examples

In cases where final purification was effected using silica gel _ch_rofnatography with an ©
eluant system containing more than 10% methanol, the chromatographed product was taken
up in B9:10:1 chioroform: methanol: concentrated ammonium hydfoxide and filtered, or
dissolved in methanol and passed thrdugh a 0.45 uM filter. Removal of solvent in vacuo

provided the final product. ln the procedures below, t-BOC refers-io “tert-butoxycarbonyt”.

5"-0Oxime Ether Preparations

Pi-eparation of hydroxylamme reggents for synthesis of oxime ethers, Examples 1-82,

1A-116A

~—
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The majority of hydroxylamine reagents employed were eithér commercially available
{generally as an- acid salt) or prepared from the correspondmg alcohol or halide via the

methods outlined below:
1) Preparahon of phthahmade—protected benzylic or aliphatic hydroxylammes

From the aicohol;

A Mitsunobu reaction with diéthyl azodicarboxylate and triphenylphosbhine w3s oséd
to couple N-hydroxyphthalimide and the alcohol starting matenal accordrng to the procedure
of E. Grochowski and J. Jurczak, Synthesis (1 976) 682.

From the bromide or chloride: _ o _

Reaction of N.-hydroxyphtha_limide (1 equivalent) with the halide starting material (1.2 -
2 equivalents) was carried out in DMSO ‘solution, using potassium carbenate (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_providéd_ a precfpitate, which

“was filtered to give the phthalimide-protected hydroxylamine. In many cases, this material

was directly deprotected; silica gel chromatography can also be empioyed, usmg ethyl

2) Removal of the phthahmlde protectmg group to provide the benzylic or aliphatic
xdroxxlamlne

Deprotection of the phthahmlde-protected hydroxylamme 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 firate removes additional phthalhydrazide.
_A]ternatively, the crude product was dissoived 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 miscetianeous alcohol and halide starting materials used in synthesis

of hydroxylamines:

In general, benzyl aicohol derivatives could be transformed into the corresponding
benzyl tiromides, 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 E

- highly oxidized commercially available com‘pound's. 4¥Cyclohexyl benzoic acid (Examp\lés 46,

47) and 3.-chloro-2-ﬂl_10robenzoic- acid (Examples 13A, 14A) were reduced with lithium
aluminum hydride (2 - 2.3 equiValenES) in tetrahydrofuran to provide the comesponding
alcohol. 3-(4-Chlorophenyl)propionic acid (Examples 56, 57), 3,4-dihydro-2H-1-benzopyran-
2-carboxylic acid (Examples 36A, 37A), 4-~chloro-3-sulfamoylbenzoic acid (Example 76A), 3-
chlorothiophe'he—z-carboxylic acid (Examples 85A, 86A), 5-chlorothiophene-2-carboxylic acid-
(Examples 91A, 92A)-and 2,6-dimethylbenzoic acid (Examples 98‘A, 99A) Were reduced to the *
corres.ponding alcohols using‘diboran_e (1.1-2 equivélents) in tetrahydrofuran at 0°C to room
temperature for 5 - 18 hours. -2-Fluoro-6-meth_oxyben'zonitrile was hydrolyzed to 2-fluoro-6-
methoxybenzoic acid by treatment with 30% aqueous KOH at reflux, and the acid reduced to
2-ﬂuoro-&hethoxybénzyl alcohol - (Exarrip!e. 80A) with dibbr’ane as above.. “3-
Trifluoromethoxybenzaldehyde (Examples 62, 68), 3-cyanobenzaidehyde (Example 63), -

" benzofuran-2-carboxaldehyde (Exambles 65, 66). 1,4-benzodioxan-6-carboxaldehyde

(Examples 83, 84), 3-fluoro-4-methoxybenzaidehyde (Examples 85, 86), - 6-fluoro-4-
chromanone (Examples 16A, 17A) 3—6hlor6-’4-ﬂuorobenzaldehyde'(Examples- 19A, 22A),
quinolihe-s-carboxaldehyde (Examplés 23A, 24A), 4-chioro-3-fluarobenzaldehyde (Examples
25A, - 26A), 2.3-(méthyien'edioxy)bénzaldehyde (Examples  28A, 29A),' 2,4
dichlorobenzaldehyde (Examples 45A, '47A).'2-chlorb-4-ﬂuorob_enzaldehyde (Examples 46A,
48A), . 2-fluoro-B-{triflucromethyl)benzaldehyde (Examples  66A, 67A), 2,3-.

.diﬂuoi'obenzaldehyde {Examples 68A, 69A), 2~(diﬂubromethoxy)bénmldehydé (Examples

93A, 94A) and 6-chlorochromanone (Examples 102A, 103A) were reduced to the alcohal
derivatives using sodium borohydride (1 - 2 equivalents) in tetrahydrofuran or methanol at 0°C
or room temperature. o . ' . . '
Magnesium sulfate (4 "equ'ivalents) in methylene chloride was treated with
concentrated sulfuric acid (1 eq&ivélent); " followed by 4-ch|orqmethylbenzoic acid (1
equivalent) and tert-butanol (5.1 ‘equivalents). Stiring ‘overnight at room temperature .
provided the tert-butyl ester (Example 36). ' '
4-Amino-3,5-dichlorobenzoic acid was -N;acetyiated by treatment with ‘acetyl chloride

(1.2 equivalents) in dimethylformarnide at 90°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-(2.6-diehlor_o,-4-hydroxymethyl.-
phenyl)acetamide (Example 51) | '

3-(Ammomethyl)benzyl aloohol and 4-(aminomethyi)benzyl alcohol 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-(ammomethyl)benzyl alcohol (Examples 8A
and 9A) and 4a(amrnomethyl)benzyl alcohol (Example 55) as well as 3-amrnobenzyl alcohol
(Example 54) were protected as the N-+-BOC derivatives by treatment with di-tert-butyl
dicarbonate (1.1 equivalent) in THF at reflux untrl the starting amino compound was
consumed. .

Reaction of ethyl 4-ﬂuoroben;oate with piperidine (3 equivalents) in acetohitrile was
carried out at reflux for 4 days. Dilution of the cooled reaction mixture with several volumes of -
water provided a precipitate, whiph was filtered to provide erhyl' 4-(piperidin-1-yl)benzoate.
Reduction of the -ester with lithium alurrrinurn hydride (2 equivalents) in tetrahydrofuran gave
the corresponding alcohol (Examples 71, 72). | .

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

2-Pheny!pynmrdrne-s-carboxaldehyde (Examples 81, 82) was prepared. acoordrng 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 ro the corresponding alcohol using sodium
borohydride in methanol.

3-Hydroxymethyl-4-phenylfuran (Examples BA, 7A) was prepared according to the

" procedure of B.A. Keay and J-L.J. Bontront, Canadian J. Chemrstry (1991) 69, 1326.

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

2-Chioro-3 4-drmethoxybenzaldehyde was converted to 4-chloro-1 3~benzodloxole-5-
carboxaldehyde by the method of S.T. Ross, R.G. Franz, J.W. Wilson, RA. Hahn and H.M.
Sarau, J. Heterocyclic Chemistry, (1986) Q 1805. Reduction of the aldehyde was then
carried out with sodium borokydride {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-(hydroxymethyi}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 G-dlﬂuorobenzaldehyde was prepared from 1-chioro-2 ,4-difluorobenzene

“with n-buthyllithium and N,N-dimethylformamide by the m.e_thod of A.S. Cantrell et al, J.

Medicinal Chemistry (1996) 21, 4261. Reduction with sodium borohydride in methanol
provided 3-chloro-2, S-diﬂuorobenZyl alcohol, which was transformed into 3—chloro-26-
difluorobenzyl bromide (Examples 38A, 39A) by treatment with 48% HBr at 65°C for 3 hours.
Similar treatment of 2.3,5,_6-tetraﬂuorotol_|.lene provided 2,3,5,6-tetrafluoro-4-methylbenzy!

bromide (Examples 40A, 41 A), and 3,5-diflucrotoluene was similarly converted to 2,6-difiuoro--

4-methylbenzyl bromide (Examples 63A, 64A). 3,4-Difluoroanisole was similarly converted to
2,3-difluoro-6-(methoxy)benzyi bromide _ (Examples 74A, T75A), a?d - 1-fluoro-3-

(tﬂﬂuoromethoxy_)benzene. converted . to . 2-fluoro-G-(triﬂuoromethoxy)benzyl_ brqmlde=

(Examples 77A, 78A). Z-Chlofo-s-(triﬂuo_rorhetho_xy)benzyl aicohol (Examples 89A, 90A) was

“prepared in similar manner, except that lithium diisopropylamide was used in the formylation

reaction, rather than n-butyllithium.

Vanillin was converted to 7-chlorb-benzoaioxole-S-wrboxaldehyde by the method, of

7

T-T. Jong, P.G. Williard, and -J_;P. Pombll,. 3. Organic Chemistry (1984) 49, 735. Reduction

with sodium borohydride (1 equivalent) in methenol at room temperature then provided 7-
chioro-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. Orgamc Chemistry
(1970) 35, 3195. . _ :
3—Chloro-5—fluorobenzyl alcohol (Examples 53A, 54A) was prepared according to
W.R. Meindl, E. ~Von Angerer, H. Schoenenberger, and. G. Ruckdeschel J. Medlcmal
Chemistry (1984) 27, 1111, :
4—Phenykz-mlazoleurboxaldehyde was prepared by a method, analogus to K. Inami
andT. Shiba, Bull. Chem. Soc. Jpn., (1285) 5_8, 352. The aldehyde was reduced to the
corr%p‘ondihg alcohol using - sodium borohyélride in ethanol. The "c_orresponding 2-

_ chlofomethyl thiazole derivative (Exampies 104A, 105A) was prepared by treatment of the

alcohol with thionyl chloride (4 equivalents) in methylene chioride at room temperature for 2-5
hours. SR ,
2 4—D|fluoroprop|ophenone was reduced to the corresponding - alcohol (Examples
106A, 107A) using sodium borohydride in ethanol. ' :
1-(3-Chloro-2, 6—dlﬂuorophenyl)ethanol and other phenylethanol derivatives (Examples
108A-118A) were prepared by treatment of the corresponding benzaldehyde derivative with
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methylmagnesium bromide (1 e_qUivalent) in THF at room temperature. These alcohols were
then converied 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 _ . 5 _

A solution of hygromycin A (1 equivalent) and the hydrochioride salt of the app;gbriate

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

Method 8 o

A solution of hygromycin A (1 equivalent) and the hydrochloride salt of the appropriate
hydroxylamine (1 - 2.2 equivalents) in methanal (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 ¢an be followed by thin layer chromatography, dsing
methanol/chloroform or methahollchloroform]éinmonium 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 (rdughly 0.1 M in hygromycin A) was heated
to reflux for 18 hours. The reactions can be followed by thin layer chromatography, using
methanol/chioroform 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.

30

* Method D' : .

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

was purified by ene of methods J to N.
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Method E _ _ S o
A solution o_f 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
~ chromatagraphy, using methanol/chloroform' or methanol/chloroform/ammonium hydroxide

eluanis. The reaction mixture was thén concentrated in vacuo. The crude product was
purified by one of methods JtoN. A
Method F '
A solution of hygromycin A (1 equivalent) and the free base of’ the approprlate

hydroxylamine (1 - 2.2 equivalents) in methanol {roughly 0.1 M in hygromycin A) was allowed

" to stir at room temperature for 1-5 hoors The reactions can be followed by thin layer
- chromatography, using methanollchlorofon’n or methanol/chlorofomtlammomum hydroxide,
_' eluants. The reaction mixture was then concentrated in vacuo. The crude product was

purified by one of methods JioN.

Method G ' . .

Separate solutions of hygromycm A (1 equivalent) and the free base of ibe '
appropriate hydroxylamine (1 -2.2 equlvalents) in methanal {final 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 (l equivalent) and the free base of the appropriate
hydroxylamine (1 - 2.2 equivalents) i in. methanol (final concentration, 0.5 - 0.1 M in hygromycin
A) was stirred at 0°C for 2-3- hours - The reactions can be followed by thin layer
chromatography, using methancl/chloroform or methanol/chioroform/ammonium hydroxide
eluants. The reaction mixture was then concentrated in vacuo. The crude product was '
purified by one of methods J to N. '

Method 1 .

The substrate (see Tables for substrate employed) was dissolved in trifluoroacetic
acid ata concentratlon of about 01 M, and allowed to stir at room temperature for 15 minutes,
at which point the tnfluoroaoetlc acid was removed in vacuo. Seve_ral volumes of a solution of
89:10:1 chioroform:methanol:concenirated ammonium hyeroxide were added, and. the
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volatiles removed in vacuo. The neutralization was repeated, and concentrated in vacuo to
provide the crude prodoct. '
Purification of oxime ethers, Methods (J - N-1)
Method J - |
5 . Purification was carned out by silica gel chromatography The crude product was

generally preadsorbed onto silica .gel through addition of dry silica gel to a methano}.\solutron

“of the product, followed by complete removal of soivent. Column elution was carried out using

a solution of methanol in chloroforrn, generally 5% to 20%, often run as a step gradient..
Method K .~ _ ‘

10 - "Purification was carried out by silica gel chromatography. The crude product was
generally preadsorbeo onio silica gel throi'xgh addition of dry silica gell to a methanol solution
of the product, followed by co_mplete_removal of solvent. Column elution was carried o.ut using
a solution of methanol in methylene chloride, generally 5 % to 20%, often run as a step
gradient. _ ' - ' ' _

15 MethodL ~ - . - | o

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
E of the product, followed by complete removal of solvent. Column elufion was carried out using
- a ternary solution of chloroform: methanol: ammonium hydroxide, ranging in composition from

20 289101 to 39:10:1, depending on fhe- R, of the products and starting materiais. - 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

25. generally preadsorbed onto silica gel through addition of dry silica gel to a methanol soluuan

' of the product, followed by complete removal of solvent. Column elution was wmed out usmg
a ternary solution of methylene chioride: methanol: ammonium hydroxide, ranging from
322:10:1 to 56 10:1, often run asa step gradlent
Method N
30 Purification was carried out by C,s reversed-phase chromatography, eluting with a
.methanol-water solution of 10% to 100%, depending on the Ry of the products and stamng
materials. Columns were generally run asa step gradient.
- Method N-1 _
Purification was carried out by C,, reversed-phase chromatography, eluting with a
35 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-hygmhycin

. (alpha stereochemistry at C-4") present in the hygromycin starting material.

5"-Amine Preparatnons, Examples 93—101
Methods (O - R) for preparation of amine derivatives
Method O I
A solution of hygromycrn A in methanol (0.1 M) was ireated with the amlne (1

equwalent) and allowed to stir at room temperature for 10 minutes. Acetic acud (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 smali
volume of aqueous saturated sodium bicarbonate solution, solvents were removed in vacuo.
The residue ))vas purified by silica gel chromatography, eluting with a mixture of chioroform:
methanol: ammonium hydroxide, .rengihg in composition from 89:10:1 to 70:28:2, often as a

- step gradient.

Method P

A solution of hygromycm 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 imifle
formation is sluggish, 3 Angstrom.mdlécular sieves were added, and the mixiure stirred
overnight. Sodium borohydride (1:2 eqbi_vaients) 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, renging 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. Afer addition of saturated aqueous sodium bicarbonate, the
reaction mixture was stired and then the clear supernatant was decanted off. The remaining

residue was purified by column_ chromatography using as eluant ohloroform methanol

ammonium hydroxide in a ratio of80:19:1.
Method R . .
A solutlon of hygromycm 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 borbhydride (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 filiration, 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, Ex_amples i02-104

Preparation of amide derivatives, Methods S-T -

. Synthesis of persilylated 5"-aming hygromycin A

a) A solution of hygromycin A, _tertbutyldimethyl_sflyl chloride (12 equivalerrjt\s); énd
imidazole (12 equivalents) in DMF (hygrbmycin 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 sodrum sulfate, filtered, and concentrated. The

crude product was purified by silica gel chromatography. eluting with 10% ethyl acetate/
hexanes. _ . _

b) A solution of peréilylated hygromycin' Ain 11 methanol: tetrahydrofuran (0.2 M)
was treated with sodiu'm borohjtdride (0.5 equivalents) and stirred at room temperature for 18
hours. After remo\ral of solvents under reduced pressure, the raidtre was dissolved-in
chloroform, washed with saturated sodium bicarbonate solution, dried over sodium sulfate, :
filtered, and concentrated to give crude persilylatéd §"-alcohol. Purification was carried out by

.column chromatography eluting with. 10%-20% ethyl acetate/ hexanes. Subsequent ahalysis

of Mosher esters showed the stereochemistry at 5" of the major product of this reaction to be
R. '
¢) A solution of the §"-aicohol in methylene chlorid'e'(o.z M) at 0°C was treated with

_ triethylamine (3 equivalents), followed by methanesulfony! chioride (2 equivalents) and stirred

at room temperature for 24 hours. The reaction mixture was then poured into water and
extracted with methylene chioride.. The combined organic layers were dried over sodxum ’

-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 reactiori._rnixture' was poured into water, extracted with
diethyl ether, washed with brine, dried with sodium sulfate, filtered, and concentrated in
vacuo. The crude 5"-azide was punﬁed by silica gel chromatography, eluting with 10% ethyl
acetate/ hexanes

‘e) A solution of the S"-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 suifate, filtered, and concentrated in vacuo. The crude product was purified by
silica gel chromatography, elutmg WIth 20% ethyl acetate/ hexanes, to provide persilylated 5°-
amino hygromycin A. o

Method S

a) Persuylated 5"—am|no hygromycm A and the appropnate carboxylsc ,acld (2
equivalents) were stirred together wn_th EEDQ (1-ethoxycarbonyl-2-ethoxy—1 2~
dihydroquinoline, 2 eq_uivalehts) in THF -at 70°C for three hours (persilylated hygromycin
concerntration 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 beihg dried over sodium sulfate, the organic extracts

were filtered and concentrated to provide a residue which was chromatographed on silica ge!”

using a mixture of ethyl acetate and hexanes. to provnde the desired amide as its persﬂyl

protected derrvatlve

"b) The sniyl groups were removed by treatment of a ‘solution of 5"-madified k4
hexasilylhygromycin A (1 equnvalent 0.1 M)-with a 1M solution of tetrabutylamomum fluoride

(T BAF 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
solutlonlsuspensmn was applled 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
: punt' ication was required, smca gel chromatography was performed {method J—N)

Method T

A solution of the appropriate ﬁrboxylic acid (1.2 equivalents) in tetrahydrofuran wa_s
treated with DEPC (diethyl phoéphoryl cyanide, 1.2 equivalents) and triethylamine (1.2 '

e'quiValentS) 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 ro_om 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, filtered, and 'ooncentrated in vacuo. The crude material was
purified by silica gel chromatography, using a mixiure of ethyl acetate and hexanes.

The salytated amide was deprotected with TBAF as in Method S, stepb.



WO 99/57125

10

15

20

25

30

35

PCT/IB99/00795
-48- '

5"-Ether Carbamate Preparations, Examples 1 05 - 131

‘Methods gu Z)

Alkylatxon or acylation of persilylated 5"—hydroxy hygromycm A (see Examples 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 benzyi ethers. ) P '

Sodium hydride (60% dispersion in mineral ofl, 10 equivalents) was weighed into an
oven-dried r_ound 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 concentf_ation 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 ~ -
" chioroform (CHCl,). The combined organics were washed with brine, dried over MgSO, and
* concentrated to a semisolid which was then chromatographed (SlOz. 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 -

P

solution of persilylated 5"-hydroxy hygromycin A (1 equivalent) and a benzyl bromide (10 -
equivalents) in THF (0.1 M in persilyleted 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
MgSO,, 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 benzyl bromide '(5 equivalents) in dioxane (0.1 M in-persilylated 5*-hydroxy
hygromyein) 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 arganic " extracts .were dried over. MgSQ,, - concentrated  in vacuo - and
chromatographed (Si0O,, 5-15 % EtOAC: ‘toluene or EtOAc hexanes) to provide the desired
product .. '
-MethodX o

" Phenyl nsocyanate (7 equivalents) was added fo a solution of persilylated 5™ hydroxy

hygromycin ‘A {1 equivalent) in "toiuene (0.05 M in persilylated §-hydroxy hygromycin) and

© .
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heated to- 60°C for 12-24 hours. The crude reactien mixtuuje was concentrated and
chromatdgraphed (Si0,, 515 % EtQAc:toerne or EtOAc:hexanes) to provide the silylated
product. ' ' '

Method Y

" Benzyl lsocyanate (7 equ:valents) was prepared by the method of Slgurdsson S. Th.;

_Seeger B.; Kutzke; U.; and Eckstein, F., J. Org Chem {1996) 61, 3883. Th:s was added to a

solution of persilylated 5"-hydro_xy hygromycm A (1 equivalent), dlmethylammopyndme (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 (SlO,, _5-7% EtOAc hexanes) to provide the snlylated

material.

Y

Method Z

Persnlylated 5"-hydroxy hygromycun A was treated w:th K2CO3 (1 3 equ:valents) in
methanol (0.1 M) and stirred 14-20 hours. The methanol was removed in vacuo an_d_ the
residue taken up in 1:1 EtOAc:hexanes and water.. The organics wefe washed with NaH(_:IO2 P
and brine, dried over MgSQ, 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 Mgso., t' ltered and concentrated to a white foam consisting of the

allyl-protected phenohc hydroxyl group, which was used without further purification. ' The 5™
alcohol was alkylated with benzyloxychioromethyl ether under the'conditions of method X.

 The aliyl group was removed using the method of Jaynes 8. H., Elliot, N. C. and Schicho, D.

L J. Antibiot. ( 1992) 45, 1705 The silyl groups were then removed using Method S, step b.
5"-Olefin Preparatlons, Examples 132 140 :
Preparation of olefin. denvatnves Methods AA-EE .
" Method AA - .
A solution of hygromycin A and (carboethoxymethylene)triphenylphosphqrane (2
equivelents) in DMF (0.1 Min hygromycin A) was stirred at 70°C for 15 hours. The DMF was

rermoved &nder reduced pressure and the resuiting residue was chromatographed on sitica
gel with a mixture of chioroform, methanol and ammonium hydroxide (80: 19 1) to give the
unsaturated ester of Example 132 g

- Method BB "+ - | | .

The ethy! ester from Examble 132 was dissolved in water and tetrahjdrofuran {1:1)

-(0.25 M), treated with sodium hydroxide {3 equiva!ents) 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 1N HCI. The aqueous solution was concentrated to dryness under reduced
pressure and the resulting residue was slumed with MeOH and filtered. The filtrate was
concentrated to give the carboxylic acid of Exampie 133.

Method CC ' ' _

A solution of the carboxylic.acid of Example 133, DCC (dicyclohexylcarbodiimide, 1
equivalent), and HOBT (hydrdxybenzotriazole, 1 equivalent) in DMF (0.25 M) was tregted with
the appropriate amine (1 equivalent) and the reaction mixture was stirred at room terf\perature
for 18 hours. After removal. of the DMF under reduced pressure, the resuiting oil was

'ch_romatographed on silica gel using a mixture of chioroform, methanol and -ammonium

hydroxide (89:10:1) to provide the c_!esired amide. _

Method DD o - o

A mixture of the carbokylic- acid of Example 133 and 1-(3-dimethylaminopropyl)—é-'
ethyl-carbodiimide hydfochloride (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 s
silica gel chromét_og'ra_phy using chioroform, methanoi and ammonium hydroxide, ~in
concentrations ranging frorﬁ 89:10:1 to 80:19:1 .

Method EE

The product of Example 133 in dlmethylformamnde (0.25 M) was ireated with EEDQ
{1éethoxycarbonyl-z-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 chioroform, and th_e'resulﬁng' 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 exa'mple, “Mol Wt" means molecular weight; “Stereo”

means sfereochemistry of the oxime moiety (E or Z), “Pro” means procedure used to prepar‘e-

. the compounds, and “Mass Spec” means mass spectrometry.

Using the specific and general chemistry described abov'e, the compounds iisted
below miay be preparéd 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 commerciaily avanlable

5-Deoxy-s-[[3-{4-[(6—deoxy-ﬁ-D-arabmo—hexofuranos-s-ulos- -ylYoxyl]-3-
hydroxyphéenyl}-2-methyi-1 -0xo0-2-(E)-propenyljamino]-1,2- O—meMylene—D-neo_—mositol, (E)-O-

' [(2,3-dihydrobenzofuran-6-yl)methylloxime. 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 h_ydr,ogenatibn of the double bond over palladium on .carbon
provides 2,3-dihydro-6-benzofuranmethanol. - o :
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi Joxy}-3-
hydroxyphenyl]-z-methyl-1-oxo-zf{E)-prbpen'})l]amiﬁo]-1 ,Z-Oérﬁethylene—D-neo-inositdl, (2)-0-

_ [(2,3-dihydro'benz_ofurar_v-a-yl)meth'yl]oxime. 6-Benzofurancarboxaldehyde can be prepgr.\éd' by

the method of A.S. Taskeb et al J. Med 'Cherh (1997) 40, 322. Reduction of the aldehyde.
with sodium borohydrlde and hydrogenatuon of the double bond over palladium on carbon_
provides 2, 3-dlhydro—S-benzofuranmethanol _ .

5-Deoxy-5—[[3 [4-[(6-deoxy-5 D-arabino-hexofuranos-5-ulos-1 -yl)oxy]-a-

_- hiydroxyphenyl}-2-methyl- 1-oxo-2-(E)-propeny|]am|np]-1 2- O-methylene-D—neq—mo_sitol. (E)-O-

[(2,3-dihydrobenZofuran-5-yl)methyl]ox_ime. _ Reduction of 2,3-dihydro-5- -
benzofurancarboxaldehyde with  sodium borohydride provides_ . 2,3-dihydro-5-
benzofuranmethanol. o - |

. 5 Deoxy-5 [{3- [4-[(6-deoxy-B-D-arablno~hexofuranos-s-ulos- -yhoxy]-3-

hydroxyphenyl}-2- methyl- -oxo-2—(E)—propenyl]ammo]—1 2-0O-methylene-D-neo-inositol; (Z)-Of _ L

K2, 3-d|hydmbenzofuran-s-yl)methyl]oxune Reduction of 2,3-dihydro-5-

- benzofurancarboxaldehyde  with  sodium  borohydride  provides 2,3-dihydro-5-

benzofuranmethanal.
5-Deoxy-5-[[3-[4-[(6-deoxy-BlD-érabino-hexbfuranos-s-ulos- 1-yoxy}-3- =
hydroxyphenyl]-z-methyl 1-oxo-z-(E)-propenyl]amlno]-1 2-O-methylene-D—neo-mosntol {E)-O-
(1,23 4-tetrahydronaphmalen-1-yl)oxme. o :
5-Deoxy-5-[[3-[4-[(6-deoxy-}3—D-arabmo—hexofuranos-s-ulos-1 -yl)oxy]-3-
hydroxyphenyl]-2-methyl-1 -oxOoZ-(E)-propenyI]ammo} -1 Z-O-methylene-D-neo-mosztol (2)-0-

(1 2,3 4-tetrahydronaphmalen-1 -yhoxime.

5-Deoxy-5-[[3-[4-[(6—deoxy-ﬁ-D-ar_abiho-hexbfuranos-s-ulos-1-y|)ox_y1-.3-
hydroxyphenyl]-2-methyl-1 -oXo-Z-(E)Lpropenyllamiho]d .2-O-methylene-D-neo-inositol, (E)-O-
{7-chioro-1,2,3 4~tetrahydronaphﬂ'|alen-1 -yl)ox:me 7-Chioro-3 4-d|hydro-1(2H}- .

" naphthalenone can be prepared by the-method of WM. Owton and M. Brunavs, ‘Syn. Comm.

(1991) 21, 981. Reduction with sodu_.lm borohydride provides 7-chloro-1 12,3.4-tetrahydro-1-
naphthalenol. |

_ 5-Deoxy-s-[[3-[4-[(S-deoxy-ﬁ«D-arabmo—hexofuranos-s-ulos- -yhoxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamirio}-1,2-O-methylene-D-neo-inositol, (Z)-0- -
(7-chioro-1,2,3,4-tetrahydronaphthalen-1-yi)oxime. 7-Chioro-3.4-dihydro-1{2H)-
naphthaienone can be prépared by the m_ethod of W.M. Owton and M Brunavs, Syn. Comm. -
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(1991) 21, 981. Reduction with sodium borohydride prbvides 7-chior0o1 ,2,3.4¥tetrahydr'o-1-
naphthalenol. ' ' _
5—Deoxy-5-[[3-[4-[(6-deoxy—[3-D-arabmo-hexofu ranos-s-ulos-1 -yl)oxy]-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyi]Jamino]-1,2-O-methylene-D-neo-inositol, (E)-O-
(7-fluoro-1 .2.3.4-teh'ahydfonaphthalen-1 -yl)oxime. _7-F|u0ro-3,4-dihydr6-1 (2H)—naphthalenone‘
can be prepared by the method of W.M. Owton and M. Brunavs, Syn. Comm. (1991) 24, 981.

" Reduction with sodium borohydride provides 7-fiuoro-1,2,3,4-tetrahydro-1-naphthalenol.

5-Deoxy-5—[[l3-[4-[(6-deoxy-ﬁ-D-arébino-hexofuranos—S-ulsz-yl)oxy]—3—-
hydroxyphenyl}-2-methyl-1 -oxo0-2-(E)-propenyllamino]-1,2-O-methylene-D-neo-inositol, ' (20

{(7-fluoro-1,2,3,4-tetrahydronaphthalen-1-ylJoxime. 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 borohydnde provides 7-fluoro-1,2,3,4-tetrahydro-1-naphthalenol.

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphényl]-z—methyl-1-oxo-2-(E)-propényI1amino]—1,2-O-methylene-D-neo-inositol, (E)-O-
(8-chloro-3,4-dihydro—2H—1-benzopyra'n-4-yl)'oxime. The procedure of G. Ariamala and KK.
Balasubramanian, Tet. Lett. (1988) 29, 3487 can be used to prepare 8-<:hlom-2,3—dihydrc'-4f,1f :
1-benzopyran-4-one; reduction with sodium bo’rohydride then provides 8-chloro-3,4-dihydro-

' 2H-1-benzopyran-4-ol.

5-Deoxy-5-[[3-{4-{(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-ylJoxy}-3-
hydroxyphenyi}-2-methyl-1-oxo-2- {E)—propenyl}amlno]-1 2- O-methylene-D-neo—mosrtol (Z)-

Balasubramanian, Tet. Lett. (1988) 29, 3487 can be used to prepare 8-chloro-2,3-dihydro-44-
1-benzopyran—4-one reductlon with sodium borohydnde then provides 8-chloro-3 4-dthydro-
2H-1 -benzopyran—4-ol

5-Deoxy-5-[[3-[4-[(6-deoxy-B- D-arabmo—hexofuranos-5-uios- -yl)oxy]-B—
hydroxyphenyi]-2-methyl-1-0x0-2- (E)-propenyl]ammo]-1 ,2-O-meﬂ’pylene—D.—neo—mositol, {E)-O-

' (8-fluoro-3,4-dihydro-2H-1-benzopyran-4-ylJoxime. ‘The procedure of R. Sarges et a/., J. Med.

Chem. (1988) 31, 230 can be used to prepare 8-fluoro-2,3-dihydro-4H-1-benzopyran-4-one;
reductnon with sodium borohydrlde then provides 8-fluoro-3,4-dihydro-2H-1-benzopyran-4-ol.
S-Deoxy-5-[[3-[4-[(6-deoxy—§-D-arabmo-hexofuranos-s-ulos-1 -yhoxy}-3-
hydroxyphenyl]-z-methy! 1-oxo-2-(E_) propenyljamino}-1,2-O-methylene-D-neo-inositol, (Z)}-O-
(8-fluoro-3,4-dihydro-2H-1-benzopyran-4-yi)oxime. The procedure of R. Sarges et al., J. Med. -
Chem. (1988) 31, 230 can be uSéd to prépa_r_e 8-fluoro-2,3-dihydro-4 H-1-benzopyran-4-one;
reduction with sodium borohydride then provides 8-ﬂuorb~3.4-dihydfo—2H-1 -benzopyran-4-ol. |
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5-Deoxy-5-[[3-[4-[(6-deoxy-B—D-arablno-hexofuranos-5-ulos- -yl)oxy}-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]ammo] 1,2-O-methylene-D-neo-indsitol, (E)-O-
[4-(phenylmethyl)phenylmethyl]oxlme . Reduction of 4-(phenylmethy|)benzouc acid with
diborane provides 4—-(phenylmethy|)benzenemethanoi '

S-Deoxy-s-{[3~[4-[(6-deoxy-B—D-arabmo—hexofuranos-s-u!os- 1-yl)oxy}-3-

' hydroxyphenyl]-z-methy!-1-oxo-z-(E)-propenyI}ammo] 1 2-0-methylene-D-neo—mos|tol (Z)—O-

[4-(phenylmethyl)phenylmethyljoxime. . Reductzon of 4-(pheny|methyl)benzoxc acld with -

~ diborane provides 4—(pheny!methyl)benzenemethanol

5—Deoxy-5-[[3-[4-{(6-deoxy—B—D arablno-hexomranos-s-ulos- -yl)oxy]-s-

. hydroxyphenyl]-2-methyl-1 -oxo-2-{E7 propenyl]ammo]—1 2-O-methylene-D—neo-mosntol {E)-O-

[4~(phenoxy)phenylmethyl]oxlme Reduction of 4-phenoxybenzaldehyde. with sodium
borohydride provides 4-phenoxybenzenemethanol . o
5-Deoxy—5-[[3—[4—[(6-deoxy-B-D-arabtno-hexofuranos-s—ulos- -yl)oxy]~3-
hydroxyphenyi]-2-methyi-1 -oxo-2—_(_E)—propenyl]ammo]-1.2-O-methylene-D—neo—mosrtol, (Z)-O- :
[4-(phenoky)bhenylmethyl]oxime. . Reduction of 4-phenoxybehzaldehyd_e with sodium 7

borohydride provides 4-ph'enoxybenzenemethandl. . : : -~

5—Déoxy-S—[t3—[4—[(6—dgoky—B-DQatabino-hexofuranos-S-ulos—‘t-yl)oxy]'-3'--
hydroxyphenyl]-z-methyl-1 -oxoéz-(E)¥propenyI]amino]-1 .2-O-methylene-D-neo-inositol, (2)-O-
(3—diﬂqor_omethoxy—pheﬁyl)oximé; o .

. 5-Déoxy¥5-[[3-[4—.-[(6-.deoxy'-B-D-ara'bino-hexofu.ranos-s-uIos-1.-yl)oxy]-3- _
hydroxyphenyi]-2-methyl-1 -oxo-2 (E)-propenyl]ammo] 1,2- O-methylene-D-neo—mosﬁol (E}-O- -
(3-dtﬂuoromethoxy—pheny!)oxlme _

5-Deoxy-5—[[3-[4—[(6—deoxy-B-D;arabino-hexofufanos-s-dlos- -yl)oxy]-a-
hydroxyphenyl]-z-methyM-oxo-2-(E)-propenyl]am|no]-1 2-0-methylene—D—neo-mos:toI (Z)-O-
(4-diftuoromethoxy-phenyijoxime; _

5—Deoxy-5-[[3-[4-[(6—deoxy-B-D-arabino-hexofura'nos-s—ulos- 1-yhoxy]-3-
hydroxyphenyl]-z-methyl-1 -0x0-2- (E)—pmpenyl]ammo]—1 2-0—methylene~D-neo-mos:tol (E)-O-

{4-difluoromethoxy-phenyl)oxime;
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Table 1

A

"E_)H

Most of the examples in Table 1 bear the C-4" stereochemistry shown, with the oxime
moiety in the beta orientation. Some examiples have the oxime in the alpha orientatibn; this is.

5 indicated in the Stereo column.

_ _ -~
Ex. Y Mol Wt | Stereo| Pro. | Mass | 1H NMR peaks (GD,0D)
spec o
1 fert-butyl 58261 | E |AorB,| 583.1 | 569 (d,J = 4.2 Hz, 1H),
_ 4oL | 428(d, J=8.1Hz, 1H),
: | { - 1.22(s,9H)
2 2-propen-1-yl 566.57 | E | B,L | 567.1 | 5.93(m, 1H),5.55(d,J =

4.4 Hz, 1H), 520 (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=7.9Hz, 1H) 1
3 gthyl 1 554.46 E B,L | 555.1 5.69 (d, J =4.2 Hz, 1H),
' - 423(d,J=7.9Hz, 1H),.
404 (q, J=7.1Hz, 2H),”
: : 1.18 (t, J.=7.1 Hz, 3H)
4 ethyl . 554.46 Z | BL 555.1 5.64 (d, J =4.2 Hz, 1H),
: o ; . 5.14 (d, J = 6.2 Hz, 1H),
403 (q,J =7.1Hz, 2H),
. _ _ 1.20 (t, J =7.1 Hz, 3H)
5 isobutyl | 582.61 | Z | B,L | 583.2 | 5.66(d,J=4.2 Hz, 1H),
o ' - .5.18 (d, J = 6.2 Hz, 1H),
3.77 (d, J = 6.6 Hz, 2H),
1.95 (m, 1H), 0.92 (d, J =
o - R 6.8 Hz, 3H)
6 | (4-nisophenyl)methyl | 661.63 E B,L | 6621 8.14 (d, J = 8.9 Hz, 2H),
. 7.49 (d, J = 8.9 Hz, 2H),
554 (d, J = 4.6 Hz, 1H),
5.17 {s, 2H),4.25(d, J=_
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Ex.

Mol Wt

Pro.'

‘Mass

spec

1H NMR peaks (CD,0D)

7.9 Hz, 1H)

(4-chlorophenyl)methyl

651.07 |

B.L

651.1

7.32(m,4H),565(d, J=

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

Hz, 1H), 5.02 (AB quartet,

Av=108Hz, J=12.8 Hz,
- 2H)

(4-chloropheny|)methyl

851.07 |

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)

{@-methylphenyl)metiy!

7630.66

B.L

631.2

72(d,J=8 Hz, 2A), 7.1

(d, J = 8 Hz, 2H), 5.84 (d, |

J=44Hz, 1H), 5.18 (d,J
= 6.4 Hz, 1H), 4.98 (AB

jquartet, AV=156.7Hz, J=

12.1 Hz, 2H)

10

{4-methyliphenybmethyl

63066 |

B, L

6312

7.17 (d, J = 8 Hz, 2H),
7.10 (d, J = 8 Hz, 2H),
5.55(d; J = 4.4 Hz, 1H),
499 (s, 2H), 425 (d. J =
7.9 Hz, 1H), 2.28 (s, 3H)

11

o (4
methoxyphenyi)meﬂayi

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 =
18.0Hz, J = 11.7 Hz, 2H)

12

@-. .
methoxyphenylmethyl

646.65

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),
497 (s, 2H), 4.26 {d, J =
7.9 Hz, 1H), 3.75 (s, 3H)

13.

_ (3.4~
dichlorophenyl)methyl

58552 |

B, L

685.1,
687.1

7.51(d, J=1.9Hz, 1H),
7451(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, d = 6.2 Hz,
1H), 5.00 (AB quartet, Av
=7.3Hz, J =13.3 Hz, 2H)

14

(3.4-
dichlorophenyl)methyi

685.52 -

B, L

-685.1,
687.1-.

744 (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 .

BT

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),

5.13 (s, 2H), 4:25(d. J =
7.7 Hz, 1H)

16

phenylmethyl

1663 |

B.L

617.2

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

‘Mol V_Vt

Stereo

Pro.

Mass
spec

TH NMR peaks (CD,0D) |

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 (d, J =
4.6 Hz, 1H), 5.05 (s, 2H),
4.26 (d; J =7.7 Hz)

18

cyclohexylmethyl

622.68

C.t

623.2

L 5.65 (d, J =4.2 HZ-1H),
I 5.16 (d, J = 6.2 Hz, 1H),
- 13.78 (m, 2H), 1.72 (m, 6H),

1.22 (m, 3H), 0.96 (m, 2H)

19

cyclohexylmethyl

62268

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-pyridylmethyi

617.62

CL

618.1

8.49 (bd, J=4.8 Hz, 1H); |-
7.82 (ddd, apparenttd, 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 quartet, A¥”
=109 Hz, J=14.1 Hz,
2H)

121

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),7.40(d, J
=79 Hz, 1H), 7.31 (dd, J
=7.6 Hz, 49 Hz, 1H), 5.56
{d. J =4.6 Hz, 1H), 5.15
(s,2H),4.25(d, =77
' Hz, 1H)

22

{4-fluorophenyl)methyl

534.62

C.L

6351

7.36 (dd, J = 8,5 Hz, 2H),
7.04 (dd, apparent triplet, J
=8.8Hz 2H),565(d, J=
4.2 Hz, 1H),5.20(d, J =
6.4 Hz, 1H), 5.01 (AB -
quartet, Av=120Hz, J=
' 12.6 Hz, 2H)

23

(4-ﬂuorophenyl)methyl.

634.62

CL

635.1

7.32(dd, J=85, 5.4 Hz,
2H), 7.01 (dd, apparentt, J
=89 Hz, 2H),555(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

742 (d,J = 2.1 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=7.7 Hz, 1H)
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Ex. Y Mol Wt |Stereo| Pro. | Mass | 1H NMR peaks (CD,0D)
: : spec .
25 - (24- 685.52 z C,L | 685.1; | 746 (d, J = 8.3 Hz, 1H),
dichlorophenyl)methyl ' 687.0 | 7.43(d, J= 1.9 Hz, 1H),
R ' 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- 706.58 E. C.L | 7072 | 554 (d, J=4.6Hz, 1H),
pentafluoraphenyl)- : ' 5.16(s,2H),4.21(d,J =
methy! al e 7.9 Hz, 1H)
27 (3.4- _ 69261} E C,L | 65832 | 717 (m,3H),5.56(d, =
difiuorophenyl)methyl . 4.4 Hz, 1H), 5.02 (s, 2H),
' : . }.4.25(d,J=7.9Hz, 1H)
28 4- 684.63 | E C.L | 6852 | 7.58(d, J 8.1 Hz, 2H),
' trifluoromethylphenyl)- o 7.46(d, J=7.9 Hz,2H),. |
‘methyl 5.54 (d, J = 4.4 Hz, 1H), |
: | 5.13(s,2H), 4.24({d, J =
: _ . 7.9 Hz, 1H)
28 | 3- . 68463 | E C.L | 6852 '{7.57 (m, 3H), 7.49 (m, 1H),
trifluoromethyiphenyl}- ' ' 5.55 (d, J = 4.4 Hz, 1H),
methyl ' 5.12 (s, 2H), 4.25 (d, J =~
' _ . . 7.7 Hz, 1H)
30 |[(2-chlorophenyl)methyl | 651.07 E | C.L | 851.2; |7.35(m, 2H), 7.24 (m, 2H),}
- : - : 683.1 | 5.56(d, J =4.6 Hz, 1H),
. 5.17 (s, 2H),4.26 (d, J =
: . - - - 7.9Hz, 1H)
31 | (2,3-dichlorophenyi)- | 686.52 E C,L | 6851; | 742(d,J =7.7 Hz, 1H),
methyl 1o 687.1 | 7.27 (m, 2H), 5.55 (d, J =
. "~} 46 Hz, 1H), 5.17 (s, 2H),
B E : : | 4.25(d,Jd=7.7Hz, 1H)
32 {4-acetamido | 673.68 E C,L | 6742 | 7.47(d, J=8.3 Hz, 2H),
phenyl)methyl - - 7.24 (d, J = 8.3 Hz, 2H),
' 555 {d, J =4.6 Hz, 1H),
5.00(s,2H),4.25(d, J =
: . _ 7.9 Hz, 1H)
33 2-pyrazinylmethyl 618.6 E C.L | 619.2 [8.59 (s, 1H), 8.54 (bs, 1H),|
S - 1 18.50 (bs, 1H),5.55(d, J =
_ 4.4 Hz, 1H), 5.21 (s, 2H),
. _ : . . . 4.24(d,J =7.7 Hz, 1H)
34 .| 4-pyrimidinylmethyl | 6186 | E C,L | 6192 ;9.03(s,1H),8.67 (bd, J =
' ‘ : ' . : 5.2'Hz, 1H), 7.40 (d, J =
1 52 Hz, 1H),556 (d,J=
4.4 Hz, 1H), 5.15 (s, 2H),
. : 1 '425(0,J=7.5Hz, 1H) |
.35 | 4-pyrimidinyimethyl 618.6 Z 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),
6§29 (d, J=6.4Hz, 1H), |
.5.18 {bs. 2H)
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Ex.

v

1 Mol Wt

Stereo

Pro.

Mass

spec

TH NMR peaks (CD,0D)

:36

[4~(tert-butoxycarbonyl)
phenyllmethyl

716.75

E

C.L

717.3

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, 1R), 1.57 (s, 9H)

37

2—arhino-5-
thiazolylmethyl

638.66

C.L

639.1

6.44 (s, 1H), 555 (d, J =
4.4 Hz, 1H), 4.26.(d; J =
7.9 Hz, 1H)

- 38

{3-(tert-
butoxycarbonylamino)-
phenyllmethyl

731.76.

E.L

732.3

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 He,
1H), 5.56 (d, J = 4.6 Hz,
1H), 5.01 (s, 2H), 4.26 (d,
J=7.9Hz, 1H), 1.49 (s,
9H)

39

3-furanyimethyl

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

phenyimethyl

616.63

F.L

617.3

7.28 (m, 5H), 5.55 (d, J 3
4.6 Hz, 1H), 5.05 (s, 2H),
4.26 (d, J = 7.9 Hz, 1H)

Y

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

660,64

F.L

- 661.2

6.83 (d, J =04 Hz, 1H),
6.79 (d, J = 7.9 Hz, 1H),
6.73(dd, J=7.9,04 Hz,
1HY), 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)

diphenylfnethyf

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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1H)

45

‘(4-carboxy
phenyl)methyl

660.64

B

~ Jproduc

1 (_Using

t of
Example
36), N

661.2

7.94 (d, J = 8.1 Hz, 21),
7.38 (d, J = 8.1 Hz, 2H),
5.55 (d, J = 4.4 Hz, 1H),
5.13 (s, 2H), 4.26 (d, J =
7.7Hz, 1H)

a6

(4-cyclohexyl
phenyl)methyi

|- 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,
o ‘1H) o

47

{4-cyclohexyl
phenyl)methyl

698.8

FJ

699.3

7.16 (m, 4H),5.65 (d, J = |'
42 Hz, 1H),5.19(d, J =
6.2 Hz, 1H), 4.99 (AB
quartet, 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, 1H}

48

_ 2-furanyimethyl

606.59

E.L

607.2°

7.46 (s, 1H), 6.37 (m, 2H), |
5.64 (d, d =4.4 Hz, 1H),
5.42(d, J =62 Hz, 1H),

4.95 (AB quartet, Av=9.5

Hz, J =13.1 Hz, 2H)

49

2-furanyimethyl

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-fiuoro bhenyl)rriethyl

§34.62

6352

732 (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 =

"42Hz,1H), 524 (d,J=-

6.4 Hz, 1H), 5.04 (AB
quartet, Av=99Hz,J=
13.2 Hz, 2H)

51

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

74257 |

FL

742.0;
743.9

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

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

4.23 (d, J =79 Hz, 1H),
2:13 (s, 3H)"

@-flert
butoxycarbonylamino)-
methyl]phenyl)methyl

74579 |

E, L

746.1

7.24 (AB quartet, Av =
18.4 Hz, J = 8.1 Hz, 4H),
5.556(d, J=4.6 Hz, 1H),
5.03 (s, 2H),4.25(d, J =
7.7 Hz, 1H} 4.19 (s, 2H),

1.43 (s, OH)

53

et

745.79

E, L

746.1

7.27 (AB quartet, Av =
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%

butoxycarbonylamino)-
methyljphenyijmethyl

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 =
13.9 Hz, J = 12.3 Hz, 2H),
4.20 (s, 2H), 1.44 (s, 9H)

{3-aminophenyl)methyl

631.64

le 38),

| {using

_ jproduc

“tof
Examp

L

632.1

7.07 (t, J = 7.7 Az 4H),
6.76 (bs, 1H), 6.70 (m,
2H), 5.54 (d, J = 4.6 Hz,
1H), 4.95 (s, 2H), 4.24 (d;

" ) =79 Hz, 1H)

55

(4-aminomethylpheﬁyl)-
. methyl

645.67

1. {using
produc
t of
Examp
le 52),
L

845.9

7.26 (s, 4H),5.62(d, J =
4.6 Hz, 1H) 5.02 (s, 2H),

422(d,J=79Hz,1H), | .

3.75 (s, 2H)

56

3-(4~'chlorqphenyl)prop~

. dvt

67913

E,J

679.2;
681.2

7.24 (d, J = 8.3 Hz, 2H),
7.16 (d, J =83 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)

.

3-{4-chicrophenyl)prop-
1yl -

679.13

E.J

6792

681.2

7.21 (d, J = 8.3 Hz, 2A),
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-benzimidazolyimethyl

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), 4.28 (d, J =

7.9 Hz, 1H)

2-ber_\zimidazolylmethyl

656.65

E L

857.1

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)

€0.

' 2-phenylethyl

630.66

E,J

631.1

7.22 (m, 5H), 5.63 (d, J =
4.2 Hz, 1H), 5.09 (d, J =
6.2 Hz, 1H), 4.15 (m, 2H),
2.90{t, J=7.0 Hz, 2H)

E

61

2-phenylethyl

630.66

EJ

631.1

7.42 (m, 5H), 5,53 (d, J =
4.6 Hz, 1H), 427 (d, J =
7.7 Hz, 1H), 417 (1, J =
6.7 Hz, 2H), 2.85 (t, J =
6.8 Hz, 2H)

62

70082 |

E, L

701

739 (t, J = 7.9 Hz, 1H),

[3-{trifluoromethoxy)
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phenylmethyl

542.1

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)methy!

641.64 |

E, L

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 =79 Hz 1H)

64

(3.4-dimethoxyphenyl)-
methyl

676.68

EL

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 = 1

| 7.9 Hz, 1H), 3.77 (s, 3H),

'3.76 (s, 3H) :

65

' 2-benzofuranylmethyi

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),
426(d, J=7.9Hz 1HY"|

66

2-benzofuranyimethyl

656.65

E L

657.1

7.53(d, J=7.1Hz, 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 =
4.2 Hz, 1H), 5.17(d, J =
6.2 Hz, 1H), 5.10 (AB
quartet, Av=69Hz, J=
13.7 Hz, 2H)

67

(3.4-dimethoxyphenyi)-
‘methyl

676.68

E L

677.1

6.88 (m, 3H), 5.62 (d, J =
42 Hz, 1H),5.17 (d, J= -
6.4 Hz, 1H), 4.94 (AB

| quartet, Av=172Hz,J =

12.0 Hz, 2H), 3.80 (s, 3H),
3.79 (s, 3H)

[3-(trifluoromethoxy)-
phenyljmethyl

700.63 |

TEL

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 =
39 Hz 1H),5.23(d, J=
6.2 Hz, 1H), 5.07 (AB
quartet, Av=82Hz J=
' 13.1 Hz, 2H)

69

2-aniinoethyl

§45.67

EL.

646.2

7.08 (dd, J = 8.5, 7.5 Hz,
-2H), 6.66 (dd, J = 8.6, 0.9
Hz, 2H), 662 (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-anilinoethyl

645.67

EL

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), 425(d, J=77 -
Hz, 1H), 416 (m, 2H), 3.31
(m, 2H) .~ :

71

[4-(1-
piperidino)phenyl]-
methyt -

698.76 |

HJ

700.1

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

4H), 1.564 (m, 2H)

72

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

699.76

HJ

700.1

7.23 (d, J=8.8Hz, 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, 5.4 Hz~

4H), 1.69 (m, 4H), 1.58 (m,| .
2H) :

73

3-phenylprop-1-yi

644.68.

EJ

645.1

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

74

- 3-phenylprop-1-yl

[ 64468 |

EJ

8451

7.18 (d, J = 7.3 Hz, 2H),
7.11(m, 3H), 5.54 (d, J =
4.4Hz, 1H), 424 (d, J =
7.9 Hz, 1H)4.01 (t, J = 6.3
Hz, 2H),2.61(t J=77
Hz, 2H), 1.89 (m, 2H)

75

(2-fluorophenyl)methyl

634.62

G. L

635.2

-1 1.8 Hz, 1H), 7.30 (m, 1H),

7.44 (apparentid, J = 7.5, ‘

7.14 (m, 1H), 7.06 (dd, J =
102, 8.3 Hz, 1H), 565 (d, |
J=42Hz 1H), 520(d, J
=6.4 Hz, 1H),5.11 (AB
quartet, Av=9.1Hz,J=
_ 12.9 Hz, 1H)

76

(2-fizorophenylymethy]

634.82

6352

7.36 (apparent id, 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=46Hz 1H),5.12 (s,

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

77

2-(phenyithio)ethyl |

66271 |

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),
5.09 (d, J=6.2 Hz, 1H),
4.10 (t, J = 6.9 HZ2H),
3.15 (t, J = 6.7 Hz, 2H)

78

2-(phenylthio)ethyl

662.71

F.J

663.1

{722 (m, 2H),7.10 (m, 1H),

7.31(d, J =7.3 Hz, 2H),

5.55 (d, J = 4.4 Hz, 1H),
423 (d, 4=7.9 Hz, 1H),
4.18 (m, 2H), 3.12 (m, 2H)

79

5-benzofuranylmethyl

656.64.

F.K

657.1

7.69(d, J= 2.3 Hz, 1R),

7.54 (bs, 1H), 7.39 (d. J = |-
| 85 Hz, 1H), 7.23 (dd, J =

8.6, 1.6 Hz, 1H), 6.76
(m,1H),5.53(d, =46

Hz, 1H), 5.11 (s, 2H), 4.25|"

(d, J=7.9Hz, 1H)

80

5-benzofuranyimethyl

556,64 |

TFK

7.71(d. J=23 Hz, 1HY,

758 (bs, 1H),743(d,J=

85Hz,1H),7.29 (dd, J=

8.5, 1.5 Hz, 1H). 6.79 (m,
1H), 5.62 (d, J = 4.2 Hz,
1H), 51810, J = 6.4 Hz,

1H), 5.10 (AB quartet, Av
=15.0 Hz, J = 11.9 Hz,

2H)

81

pyrimidinyimethyl

2-phenyl-5-

594.69

F.M

695.1

8.82 (s, 2M), 8.36 (m, 2H),
746 (m,3H),563(d, J=
44Hz, 1H), 5.2 (d, 4
obscured, 1H), 5.10 (s,

2H) -

82 -

2-phenyl-5-
pyrimidinylmethyl

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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Ex. Y " | Mol Wt [Stereo| Pro. | Mass | 1H NMR peaks (CD,0D) |
. : : spec
34 | 67466 | E | F.L | 675.2 | [D,0]6.73 (m. 3R), 5.51
o/\, R T (d,J = 4.8 Hz, 1H), 4.82
- L | (s. 2H), 4.14 (s, 4H), 4.06
| | (d, 4 =7.9Hz, 1H)
] .
85 | @-fuorod 66465 | E | E.L | 665.1 | 7.05(m, 2H), 7.00 (dd.

methoxyphenyi)methyl apparent t, J = 8.2 Hz,
1H), 5.56 (d, J = 4.6 Hz, .
1H), 4.97 (s, 2H), 4.26 (d, |-
. ] 1 , J =7.9 Hz, 1H) '
86 (3-fluoro-4- 664.65 |- Z “E,L | 665.1 [7.13(m, 1H),7.09 (bd, J =
methoxyphenyl)methyl 6.8 Hz, 1H), 7.03 (m, 1H),
5.65 (d, J =4.2 Hz, 1H),
5.19(d, J =6.4 Hz, 1H),
4.85 (AB quartet, Av =
12.2 Hz, J = 12.3 Hz, 2H)
7.25 (dd, apparentt, J =
7.3 Hz, 2H), 6.93 (m, 3H),
5.64 (d, J =4.2 Hz, 1H),
$.13(d, J = 6.0 Hz, 1H),
4.33 (m, 2H), 4.18 (m, 2H)
7.21 (dd, apparentt, J =
7.7 Hz, 2H), 6.88 (m, 3H),
5.56 (d, J=46Hz, 1H),
4.34 (m, 2H), 4.27 (d, J =
_ | 7.9 Hz, 1H), 4.15 (m, 2H)
89 | (3-fluorophenyl)methyl | 634.62 E G,L | 68351 [7.30(m, 1H), 7.11 (m, 1H),
: . . o | 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 0 65866 | 2, | F,J | 6592 | 7.33(dd,J=7.6, 1.8 Hz)
. _ major . and-7.25 (d, J = 7.7 H2)
. and . . {1H], 7.15 (m, 1H), 6.85 |
' minor . { {m, 1H), 6.75(d, J=8.3
diaster Hz, 1H), 5.61 (d, J = 4.4
eomer 1 Hz)and 5.59 (d, J = 4.4
HzZ) [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),
1221 (bd, J = 14.5 Hz) and
2.29 (bd, J = 14.9 Hz)[1H],

87 | 2phenoxyethyl | 64665 | Z | EJ | 6472

88 | Zphenoxyethyl | 64665 | E | EJ | 6472
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1 Bx. Y | Mol Wt | Stereo| Pro. | Mass | 1H NMR peaks (CD,0D)
- : - 2.03 (m, 1H)
1 91 65866 | E | F,J | 6589.2 [7.22(m, 1H), 7.12 (m, 1H),
' : mixture| . | 6.80(m, 1H),6.72(d, J =
|- of2 8.1 Hz, 1H),5.56 (d, J =
diaster 3.5 Hz, 1H), 5.06 (m, 1H),
eomer 4.30 (d, d =7.5 Hz) and
8 4.30(d, J =7.9 Hz} [1H),
y 4.15 (m, 2H), 2.23 (bd, J =
. A 128 Hz)and 2.20 (bd, J =
_ _ - R | ~_}13.6 Hz) [1H), 2.01 (m, 1H)
92 |(3-chiorophenyl)methyt| 651.07 | E | D,L | 651.1; | .7.29 (bs, 1H), 7.23 (m,
. - o 653.1 | 3H), 5.54 (d, J=4.4 Hz,
| 1H), 5.02 (s, 2H), 4.24 (d,
- . : -J =78 Hz 1H) .
1A =0 658.63 E [ E/L | 659.1 (DMSO-d.)8.01(d; J=9.3]
' | \N ' T ' Hz, 1H), 7.87 (s, 1H), 7.51
72 {d, J =9.1 Hz, 1H), 5.56
' (d, J = 4.2 Hz, 1H), 5.17
(s.2H), 4.10(d, =79
Hz, 1H)
e
2A 695.08 | E F.L | 695.1; | (DMSO-d;) 7.04 (s, 1H),
: o o 697.1 | 6.92 (s, 1H), 6.02 (s, 2H),
553 (d,J=4.6Hz, 1H),
4.96 (s, 2H),4.07 (d, J =
7.8 Hz, 1H)
1.3A 69508 | Z . { F,L 695.1; | 6.96 (s, 1H), 6.86 (s, 1H), -
' : ' 697.1 | 597 (s,2H),5.66(d,J=
4.2 Hz, 1H),5.23
{obscured, presumed d, -
|1H), 5.04 (AB quartet, Av =
8.1 Hz, J= 132 Hz, 2H) |
4A (3.5- . | 685521 Z F.L | 685.0; {7.30 (bs, 3H),5.64 (d,J =
| dichlorophenyl)methy ' : 687.0 | 4.4 Hz, 1H), 5.22(d,J ="
_ - B .| 6.4 Hz, 1H), 4.99 (bs, 2H) |
5A (3.5 | 68852 E | F,L | 685.1; | 7.30(t J=2.0Hz 1H),
dichlorophenyl)methyl ' 687.1 | 7.24 (d, J = 1.9 Hz, 2H),
- 5.53(d, J =4.4 Hz, 1H),
5.01(s,2H),424(d,d= {
o _ : - 7.9 Hz, 1H)
4-phenyl-3- E | F,L | 6831 | 7.64(d,J=1.9 Hz, 1H),

6A

6'82.__69
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Ex.- Y Mol Wt | Stereo | Pro.- | Mass | 1H NMR peaks (CD,0OD)
: spec _ K
furanylmethyl 7.58 (bs, 1H), 7.43 (bd, J =
8Hz, 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=7.9
. : _ . Hz, 1H)
7A 4-phenyl-3- 68269 | Z F.L | 683.1 | 7.66(d, J=1.7 Hz, 1H),
furanylmethyl : : - |7.64 (bs, 1H), 7.50 (bd, J =
8Hz, 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),
butoxycarbonyf)amino 5.66 (d, J = 4.4 Hz, 1H),
| methyl]phenyl)methyt 5.21 (d, J =6 Hz, 1H),
: 5.03 (AB quartet, Av =
13.4 Hz, J=12.5Hz, 2H),
: 4.21 (m, 2H)
A (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),
" | methyllphenyt)methyl 5.05 (s, 2H),4.26 (d, J =
_ 7.9 Hz, 1H), 4.20 (m, 2H)
10A [ (3-chlorophenyl)methyl| 65107 | - Z D,L | 651.1; 7.35 (bs, 1H), 7.26 (m,
. 653.1 | 3H),5.64 (d,J=44Hz,
: 1H), 5.21 (d, J = 6.4 Hz,
1H), 5.01 (AB quartet, Av
=10.2 Hz, J =13.0 Hz,
_ 2H) '
MA| (3.5 . 65261 E F,L | 853.1 [6.90 (m, 2H), 6.82 (m, 1H),| .
: diflucrophenyl)methyi - ' 5.56 (d, J=4.6 Hz, 1H},
' . 5.06 (s, 2H), 4.26 (d, J =
. : 7.9 Hz, 1H)
-42A (5-chloro-2- 669.06 E | F,L | 669.0; | 7.34 (dd, J=6.2,2.6 Hz),
: fluoropheny!)methyl ' - 671.0 |7.27 (ddd, J =8.8,4.5,30
- : Hz, 1H), 7.05 (dd,
apparentt, J =9.2 Hz,
- 1H), 5.54.(d, J = 4.4 Hz,
1H), 5.07 (s, 2H), 4.24 (d,
: . _ - J=7.7 Hz, 1H) ]
13A. " (3-chloro-2- 669.06 Z E,L | 669.0; {7.37 (apparentdd, J=7.7,
fluorophenyl)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),
3 . K 5.10 (bs, 2H)
14A {3-chloro-2- 669.06 E E.L | 669.0; |7.36 (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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Mol Wt ' Stereo

Pro.

Mass
spec

TH NMR peaks (CD;0D)

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

15A

:' {3.5-.

difluorophenyl)methy! |-

552.61

FL

653.1

6.94 (m, 2H), 6.80
(t, J=9.2,2.4 Hz, 1H),
564 (d,J =42 Hz, 1H),
523 (d, J = 6.4 Hz, 5.02
(presumed AB quartet, J =|
14 Hz, 2H)

16A |

676.66

F.L

677.2

| 1H),5.64 (d, J=4.4Hz, |

742(m, 1H), 6.93 (m, 1H),|
8.77 (dd; J = 9.1, 4.8 Hz,

1H), 5.16 {(d, J = 6.6 Hz, |

1H), 5.07 (m, 1H), 4.12 (m,
1H), 2.21 (m, 1K), 2.06 (m,
i )

17A

676.66

_E;
mixture

- |diaster
eomer

of

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), 5.60and 5.59 (d, |

J=4.42and 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

: (3~
aminomethyiphenyl)me
thyl

64567

. |produc

1le 9A),

| (using

t of
Examp

L

646.1

7.29 (m, 4H), 5.56 (d, J =
4.6 Hz, 1H), 5.07 (s, 2H),
426(d, J = 7.9 Hz, 1H),

384 (s,2H)

18A

(3-chloro-4-
fluorophenyl)methyl

660.06 |

E.L

669.1;
671.1

7.39(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, 8.5 Hz, 1H), 5.53
(d, J = 4.6 Hz, 1H), 4.99 -
(s, 2H), 4.23 (d, J=7.9

. Hz, 1H)

20A

2-quinolylmetﬁyl

66768 |

F. L

668.1

828 (d, J =8.5 Hz, 1H),
7.98 (d, J = 8.5 Hz, 1H),
'7.90 (d, J = 8.3 Hz, 1H),
7.74 (m, 1H), 7.57 (m, 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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Stereo

Pro.

Mass -
spec

TH NMR peaks (CD,00)

7.7 Hz, 1H)

21A

2-quinolyimethyl

667.68

Z

F.L

668.1

8.32 (d, J = 8.9 Hz, 1H),
8.12 (d, J = 8.3 Hz, 1H),
. 7.92 (d, J =8.1 Hz, 1H),
7.76 (m, 1H), 7.58 (m, 1H),
7.53(d, d =8.5 Hz, 1H),
:5.69 (d, J =44 Hz 1H),
" 5.36 (AB quartet, Av =
16.4 Hz, J = 14.8 Hz, 2H),
- 528 (d, J=6.4 Hz, 1H)

- (3-chloro-4-.
fluorophenyl)methyi

669.06

E L

669.0;
671.0

- =7.7,J=13.2 Hz, 2H)

7.46 (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

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, 1HY,
7.58 (m, 1H), 5.63 (d, J =
4.4 Hz, 1H), 5.24 (m, 3H)

24A |

3-quinolyimethyl

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),
5.53 (d, J =4.6 Hz, 1H),
5.27 (s, 2H), 4.25(d, J =
7.7 Mz, 1H)

25A

' fluorophenyl)methyl

{4-chloro-3-

669.06

F.L

669.1,
671.1.

7.39 (dd, apparentt, J =
7.8 Hz, 1H), 7.23 (m, 1H),
7.44 (m, 1H), 564 (d,J = |
44 Hz, 1H),521(d, 4=

' 6.4 Hz, 1H), 5.00 (AB ~
quartet, Av=77Hz, J=

13.3 Hz, 2H)

26A

{4-chloro-3-
- fluorophenyl)methyt

850,06

FiL

669.1,

671.1

7.42 (dd, apparentt, J =
7.9 Hz, 1H),7.20{dd, J =
10.1, 1.8 Hz, 1H), 7.14 (m,.

1H), 5.59 (d, J=46 Hz, |

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

J =7.8 Hz, 1H)

27A

(3.4,5-
trifluorophenyl)methyi

6706

E,L

6711

| 46 Hz, 1H), 4.99 (5, 2H),

7.04 (dd, apparentt, J =
76Hz 2H),554(d, J=

4.23(d,J=7.9Hz, 1H) .
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Pro.

Mass
spec

1H NMR peaks (CD;0D)

“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 =93

Hz, J = 12.5 Hz, 2H)

P

29A

660.64 |

F.L

661.1

1673 (m, 3H), 5.89 (s, 2D,

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,

- 6964

. \

[DMS0O-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=7.9

© Hz, 1H)

31A

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),565(d,J=
4.2 Hz, 1H),518(d,J =
6.4 Hz, 1H), 5.05 (AB 4
quartet, Av=153Hz, J=
12.5 Hz, 2H)

32A

(5-chloro-2-
‘fluorophenyl)methyl

569.06

F.L

669.2;

671.2.

7.44 (0d, J =623, 26 iz,

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

(dd, J =9.3, 8.9 Hz; 1H),
5.64 (d, J = 4.2 Hz, 1H),
520 (d, J =62 Hz, 1H), { -
5.06 (bs, 2H)

(4—ﬂuorop.l'|enyl)met-hyl

634.62

F.L

6352

7.31(dd, J = 8.9, 56 Hz,

" 12H), 7.01 (dd, apparent , J

=8.8Hz 2H),5.55(d. J =
4.6 Hz, 1H), 5.02 (s, 2H},
4.25(d, J =79 Hz, 1H).

34A

(4-phenyl-2-
furanyl)methyl

682,60 |

F.L

683.2

7.87(s,1H),7654(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=4.3Hz, 1H), 5.20 (d, J

_=6.3 Hz, 1H), 5.02 (AB ]
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Pro.
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1H NMR peaks (CD,0D)

quartet, Av=6.1Hz,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, 1Fi), 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

§72.69

F.L

673.1

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

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

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

37A

672.60 |

‘|leomer

E;
mixture
of
diaster

-8

F.L

673.1

6.97 (m, 1H), 6.88 (dd, J =
7.9, 2.1 Hz, 1H), 6.74 (dd,
apparent t, J =7.5 Hz,
1H), 6.67 (m, 1H), 5.55
and 5.54 (d, 4.4 and 4.6 .
‘Hz, 1H), 4.26 and 4.25 (dA
J=7.7,79 Hz, 1H), 2.79
{m, 1H), 2.71 (m, 1H), 1.98

{m, 1H), 1.67 {m, 1H)

38A

(3-chloro-2,6-
diflucropheny!)methyl

687.06

F,L

687.1;:

. 689.1

7.47 (m, 1H), 6.70
(apparent bt, J = 8.8 Hz,
1H), 563 (d, J =3.9 Hz,

1H}, 5.12 (bs, 2H), 5.11 (d,

- J obscured, 1H)

[EZ

(3-chloro-2,6- -
difiuorophenyli}methyl

687.05

F.L

687.1;

- 689.1

7.44 (ddd, apparent id, J =
9,5 Hz, 1H), 6.96 (ddd, -
apparenttd, J =838, 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-tetrafiuoro4-
methylphenyl)methyi

702.62

E J

703.1

5.61 (d, J =4.0 Hz, 1H),
5.11 {bs, 2H), 5.09(d, J=|
6.2 Hz, 1H), 2.24 (bs, 3H)

41A

(2,35 6-tetrafluoro4-
methylphenyl)methyl

702.62

E.J

703.1

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

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

79 Hz, 1H),2.22 (t, J =2
Hz, 3H) '

42A

(3,4,5-
trifluorophenyl)methyl

| 670.6

F.L

671.1

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

43A

. (2’6-
dichloropher_ayl)methyl

685.52

TF.3

685.0;
687.0

7.37 (m, 2H), 7.27 {(dd, J =
8.9,7.1 Hz, 1H),5.61(d, J
=42 Hz, 1H), 5.30 (AB
quartet, Av=10.1,J=

11.0H2, 2H),5.11 {d,J= |
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Pro.

Mass

THNMR peaks (CD,0D)

spec

6.2 Hz, 1H)

44A

(2,6-

dichlorophenyl)methyl {.

685.52

F.J

685.0;
687.0

|= 4.6 Hz, 1H), 5.32 (s, 2H),

7.34(m, 2H),7.24 (dd, J =
8.8,72Hz 1H),5.54 (d, J

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

45A

24

dichlorophenyl)methyl _

685.52

- F. L

~685.0;

687.0

7.51(d, J=8.2Hz, 1),
7.47(d, J =23 Hz,1H), .
7.34 (dd, J =82,2.3 Hz,
1H), 5.70 (d, J = 4.3 Hz,
1H), 5.29 (d, J = 6.3 Hz,
1H), 5.15 (bs, 2H)

46A

~{2-chioro4-
fluorophenyl)methyl

669.06 | -

F.L

- 6711

669.1;

|=6.8 Hz, J = 13.5 Hz, 2H)

7.54 (dd, J = 8.6, 6.3 Hz,
1H),7.24 (dd, J=8.6, 2.6
Hz, 1H); 7.09 (ddd, -
apparenttd, 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

47A

_ (2.4- .
dichlorophenyl)methyl

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-

- | fiuorophenyl)methyl

669.06

TF.L

669.1; |
671.1

| Hz, 1H), 5.16 (s, 2H), 4.29

742 (dd, J=856,5.9 Hz, |
1H), 7.22 (dd, J = 8.6,2.6
Hz, 1H), 7.05 (ddd,
apparent id, J = 8.6, 2.6
Hz, 1H),559(d, J=4.6

(d, J =79 Hz, 1H)

26A

{(2-chloro-6-
. fluorophenylimethyl

669.06

1 FJ

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_

1660.0

F.J

669.1;
671.1

7.31 (ddd, apparent td, 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), 522 (s, 2H),
4.25(d, J=7.9 Hz, 1H)
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Mol Wt

Stéreo

Pro.

Mass
spec

~1H NMR peaks (CD,0D)

51A

0=\
cl o

. 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), 5.63(d, 4=
42 Hz, 1H),56.16 (d, J =
8.2 Hz, 1H), 4.89 (AB
quartet, Av=10.1 Hz, J =
12.7 Hz, 2HY™~

52A

"595.08

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-chioro-5-
fluorophenyi)methyl

56006

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

(3-chloro-&-
fluorophenyl)methyl

669.06

F.L

669.1;
671.1

7.18 (bs, 1H), 7.11 (m,
1H), 7.04 (m, 1H), 5.59 (d,
J =46 Hz, 1H), 5.08 (s,
2H), 4.29 (4, I =7.9 Hz,

- 1H) '

S55A

@6

difluorophenyl)methyi”

652.6

F.L

653.1

740 (&t, J=8.6,66 Hz, .
1H), 6.99 (dd, apparent t, J
=7.9Hz, 2H),566(d, J=
4.3 Hz, 1H), 5.15 (m, 3H)

S6A

. (2.6-
difluoraphenyl)methy!

652.6

F.L

653.1

7.39 (it, J = 8.6, 6.3 Hz,
1H), 6.87 (dd, apparent t, J
=7.6Hz, 2H), 558 (d, J =

4.6 Hz, 1H), 5.17 (s, 2H),

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

S7TA

(3.4
diflucrophenyi)methyl

85261

F.L

©53.1

7.31 (m, 1H), 7.23 (m, 1H).|
'7.15(m, 1H),5.69(d, J =
4.0 Hz, 1H),525(d, J =
6.3 Hz, 1H), 5.03 (bs, 2H)

S58A

(3.4

| difluorophenyl)methyt

652.61

FL

653.1

7.24 (m, 1H), 7.20 (dd, J =
10.7, 8.0 Hz, 1H), 7.14 (m,
1H), 559 (d, J = 4.3 Hz,
1H), 5.05 (s, 2H), 4.28 ( d,

J=7.9Hz, 1H)

58A

(2,3.6-
trifluorophenyl)methyl

670.6

F.L

671.1

7.25 {m, 1H), 6.94 (m, 1H),
5.61(d, d =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)

S0A

(2,3.6-

F.L

671.0

7.26 {m, 1H), 6.94 {m, 1H),

6706,
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Ex. Y Mol-Wt | Stereo| Pro. { Mass | 1H NMR peaks (CD,OD)
\ : spec . . ,
trifluorophenyl)methyl 555(d, J=46 Hz, 1H),
. 5.15(s,2H),423(d, J =
_ - - 7.9 Hz, 1H)
61A (2,4- 65261 | Z F.L | 653.2 |7.50 (m, 1H), 6.95 (m, 2H),
difluarophenyl)methyl | ' : "5.68 (d, J=4.0 Hz, 1H),
' ' 5.22(d, J=6.3 Hz, 1H),
T 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),
: . oo _ 5.09 (s, 2H),4.30 (d, J =
. _ : . 7.9 Hz, 1H)
63A° (2.6-difluoro-4- . 666.64 z 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-difltuoro-4- 666.64 E F.L 667.1 6.75 (d, J = 8.1 Hz, 2H),
methylphenyl)methyi ' : ‘552 (d, J =4.6 Hz, 1H),
: _ 5.06(s,2H),422(d, J =
o : . 7.9 Hz, 1H), 2.30 (s, 3H)
65A - (2,34.56- 706.58 Z- F,L 707.1 5.62 (d, J = 4.0 Hz, 1H),
pentafluorophenyl)meth _' : : 5.11 (bs, 2H), 5.08 (d, J =
. yi _ : 6.2 Hz,4H)
66A (2-fluoro-6- 702862 | Z F, L 703.1 [7.54 (m, 2H), 7.40 (m, 1H),
trifluoromethylphenyl)m ' 5.60 (d, J=4.2 Hz, 1H),
ethyl) 5.20 (AB quartet, Av =
o 154 Hz, J = 11.5 Hz, 2H),
: : 5.07 (d, 4 = 6.4 Hz, 1H)
67A (2-fluoro-6- 70262 | E | F,L | 703.1 |7.54 (m, 2H), 7.40 (m, 1H),
trifluoromethylpheny!)m | ' 5.55 (d, J =4.6 Hz, 1H),
1 ethyl) s 524 (s,2H),4.25(d, J=
3 - 7.9 Hz, 1H)
68A 2.3 85261 | Z | F.L | 6531 |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, |
. : L 2H) '
69A o (2,3 652.61 E F.L | 65831 ] 7.16(m, 3H),5.59(d, J=
diflucrophenyl)methyl | : " 14.6 Hz, 1H), 5.17 (bs, 2H),
: . ' 4 428(d,J=7.9Hz, 1H)
70A (2,3,4- - 670.6 E F.L | 6714 {7.47 (m, 1H), 7.03 {(m, 1H),]
trifluorophenyl)methyl ' ; 5.53 (d, J =4.6 Hz, 1H),
- . 5.08 (s, 2H), 4.22(d, J =
: R 7.7 Hz, 1H)
1 71A (2,3,4- 6706 | Z F.L 671.1 [7.22 (m, 1H), 7.09 (m, 1H),
trifluorophenyl)methyl’ ' ' 565 (d, J =42 Hz, 1H),
' 5.18 (d, J =6.2 Hz, 1H),
' 5.08 (bs, 2H)
72A " (2,3,5,6- 688.59 Zz F.L | 688.9 {727 (m,1H).5.69(d, J=
tetrafluorophenyl)methy] - ] 4.0Hz, 1H),524(d,J=
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Ex. Y Mol Wt |Stereo| Pro. | Mass | 1H NMR peaks (CD,OD)
- - ' | . 6.6 Hz, 1H), 5.12 {bs, 2H)
73A (2,3,5,6- | 688.59 E | F,L | 6890 |7.17(m, 1H),5.58(d, J=
tetrafiuorophenyl)methy ' 4.3 Hz, 1H), 5.13 (bs, 2H),
] : 4.27 (d, J=7.6 Hz, 1H)
T4A 2,3-difluoro-6- 682.64 E F.L-| 683.0 |7.20(m, 1H), 6.76 (ddd, J
methoxyphenyl)methyi ' : ' =92, 36, 2.3 Hz, 1H),
: 5.58 (d, ) = 4.6 HZ, 1H),
5.16 (d, J = 2.0 Hz, 2H),
4.28 (d, J =79 Hz, 1H),
K . : _ 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)methyt |. - : =8.2,33,20, 1H),5565
(d, J =3.6 Hz, 1H), 5.14
(m, 2H), 5.09(d,J = 5.6
Hz, 1H), 3.88 (s, 3H)
76A {4-chloro-3- 73015 | - E | F,L | 730.0 [8.21 (m, 1H), 7.90 (m, 1H),
: sulfonamidophenyl)met | o - 1 7.52(m, 1H),5.58 (d, J =
hyt - 4.6 Hz, 1H), 5.13 (s, 2H),
. , : -] 4.28(d, J=7.9 Hz, 1H)
77A (2-fluoro-6- 718616 E F.L 719.0 }7.48 (ddd, apparenttd, J =
triffuoromethoxyphenyl) : ' 8.2, 6.3 Hz, 1H), 7.18 (i,
methy! 2H), 5.58 (d, J = 4.3 Hz,
1H), 5.19 (d, J = 1.0 Hz,
2H), 427 (d,J =79 Hz,~
_ . . 1H)
78A (2-fluoro-6- 1718616 Z F.L | 719.0 | 7.49 (ddd; apparent t, J =
trifluoromethoxyphenyf) : ' 8.6, 6.3 Hz, 1H), 7.19 (m,
methyl 2H), 5.85(d, J=4.3 Hz,
1H), 5.16 (bs, 2H), 5.14 (d,
: : . J =63 He, 1H)
79A {3-chloro-4-flucrophenyl|{ 655.04 E E.J | 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-flucro-6- 664.65 E F.L | 685.1 |7.26 {ddd, apparenttd, J =
methoxyphenyl)methyl | - L 8.5,6.9 Hz, 1H),6.76 (d, J
- _ _ = 8.5 Hz, 1H), 6.65 (dd,
apparent t, J = 8.5 Hz,
1H), 5.53 (d, J = 4.6 Hz,
1H), 5.09 {d, J = 1.4 Hz,
2H), 4.24 (d,  =7.9 Hz,
: | N : 1H), 3.79 (s, 3H)
81A . 4 ‘| 660.64 E E.J | 661.1 | 7.88(d, J=8.5Hz, 2H),
{methoxycarbonyl)phen] = - : 712 (d, = 8.5 Hz, 2H),
vl : 565 (d, J =4.4 Hz, 1H),
4.29 (dd, J = 8.1, 5§ Hz,
1H), 3.84 (s, 3H)
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Y

Mol Wt | Stereo

Pro.

Mass
spec

1H NMR peaks (CD;0D)

82A

3-chlorophenyt

-B837.04 E .

EJ

639.4

637.3;

7.19 (dd, apparentt, 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, 1.9, 1.0 Hz,
1H), 5.62 (d, J =4.6 Hz,

11H), 4.25 (dd, J =8.1,4.6

Hz, 1H)

83A

2-fluorophenyl

62058 | E

EJ

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), .62 (d, J=4.6 Hz,
1H),4.26 (dd, J=8.2,4.7 |
Hz, 1H)

84A

3,5-dichlorophenyt

67149 E

EJ

670.7;
673.2

7.14 (d, J = 1.9 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)methyl

657.098| Z

F.L

656.8;
658.9

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 =
6.3Hz, 1H)

86A

(3-chloro-2-
thienyl)methyl

657.008) E

F.L

656.9;
658.9

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

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

5.59 (d, J = 4.6 Hz, tH),

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

87A

(2-thienyl)methyl

622653, Z

F,L

6229

7.38(dd, J =53, 13 Hz,

1H), 7.08 (bd, J = 3.6 Hz,

1H), 6.99 (dd, J = 5.3, 3.6
Hz, 1H), 5.67 (d,  =4.3
Hz, 1H), 5.20 (bs, 2H),
5.16 (d, J =86.3 Hz, 1H) .

88A

(2-thienyl)methyl

6226531 E

4

F.L

622.9

7.35(dd, J=5.3, 1.3 Hz,
1H), 7.08 (bd, J = 3.3 Hz,
1H), 6.97 (dd, 4 =4.9,3.3
Hz, 1H), 559 (d,J=4.6 |
Hz, 1H), 5.22 (s, 2H), 4.31
(d,J=79Hz, 1H)

89A

(2-chloro-6-
triflucromethoxyphenyl)
" methyl

735.07 | Z

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 =115 Hz, 2H), §.14
(d, J=6.3 Hz, 1H)

S0A

(2-chloro-6-

. [trifucromethoxyphenyl) |-

methyl -

73607 | E

F.L

734.8;

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

7369

5.28 (s,2H),4.28(d, J =
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_ Ex.

Mol Wt

Stereo

Pro.

Mass

1H NMR peaks (CD,0OD)

spec

7.9 Hz, 1H)

91A

(5-chloro-2-
. thienyl)methyi

657.008

F.L

-856.9;
658.9

6.8 (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-
thienyl)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), 431 (d, J =
7.2 Hz, 1H)

93A

(2-
difluoromethoxyphenyl)
methyl

"1682.635

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), 716 (bd,J=8Hz, | .
1H),8.79 (t, J=74.4 Hz, |
.1H), 585 (d, J =4.2 Hz,
1H), 522 (d, J = 6.4 Hz,
1H), 5.11 (AB quartet, Av
=9.2 Hz, J = 13.2 Hz, 2H),

94A

(2-
difluoromethoxyphenyi}
methyl

682.635

F, L

683.1

737(d, J=7.1Hz, 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),
4.24 (d,J =7.9 Hz, 1H)

95A

(3-fluorophenyl)methyi

634.618

|hem at

E:o-
steroec

4"

F; N-1

6349

7.36 (ddd, apparenttd, J =

79,58 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-d1|orophenyl)methyl

651.073

E; a-

|steroec}

hem at
4!’

£; 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)

g7A

(3,4-
dichlorophenyt)methyl

685.518

- E

FL

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

1 98A

@6
dimethylphenyl)methyl

644.682

F, L

644.9

7.05(dd, J =8.3,6.4 Hz,
1H) 8.97 (bd, J = 7.5 Hz,
2H), 5.59 (d, J = 4.4 Hz,
1H), 5.11 (AB quartet, Av
=183 Hz, J = 10.9 Hz,

2H), 5.09 (d, J =6.4 Hz,
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Ex. Y Mol Wt | Stereo| Pro. | Mass | 1H NMR peaks (CD,OD)
: ' : spec ' 41
' - 1H), 2.37 (s, 6H)
99A (2.6- 644.682, E F,L | 6451 | 7.03 (dd, J=8.1,6.4 Hz,
dimethylphenyl)methyl S o ' 1H), 8.95.(bd, J = 7.3, 2H),
: 5.54 (d, J =46 Hz, 1H),
5.13(s,2H),4.25(d, J= |
. - e 7.7 Hz, 1H), 2.33 (s, 6H)
100A} (3-fluoraphenyl)methyl | 634.618| Z; a- | F; N-1| 635.1 |7.36 (ddd, apparentid, J =
. . |sterocec 7.9, 5.6 Hz, 1H), 7.16 (m,
hem at] 1H), 7.13 (m, 1H), 7.02 (bt,
-4 J=8.9 Hz, 1H), 5.80 (d, J
|=4.0Hz, 1H),5.51(d, J={
4.9 Hz, 1H), 5.07 (AB
quartet, Av=11.8 Hz, J = |
- -1 - _ 12.8Hz, 1H)
101A| (3-chlorophenyl)methyl| 6561.073 | Z; «- | F; N-1| 650.9; | 7.40 (bs, 1H),7.29(m, |
S ' |steroec| 653.0 | 3H),5.80(d, J=4.0Hz,
hem at ' 1H), 5.50 (d, J = 5.3 Hz,
4" 1H), 5.06 (AB quartet, Av
=11.89 Hz, J = 12.8 Hz,
: 1. . 2H)
102A 69311 | Z E,J | 693.1; 7 37(d,J=2.7Hz, 1H),/
. - 695.1. | 7.14 (dd, J =8.7,2.7 Hz, -
1H),6.76 (d, J =87 Hz,
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 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
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)
-1104A (4-phenyl-2- 699.74 | Z | G,L | 7002 | 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 =
- o : 62 Hz, 1H)
105A {4-phenyl-2- 699.74 | E | G,L | 7002 | 7.82 (m, 2H), 7.67 {ors,
thiazolyl)methyl | : : - [1H), 7.36 {m, 2H), 7.27 (m,
: 1H), §.55 (d, J = 4.6, 1H),
. 5.84 (br s, 2H),
106A|. 1(2,4- 680661 z | G,L  681.0 | 748 and 7.32 (2m, 1H),
: diflucrophenyl)propyl | . . [mixture] -16.85 (m, 2H), 5.65 (m, 1H),
-of 5.32and 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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Ex. Y Mol Wt | Stereo | Pro. Mass | 1H NMR peaks (CD,0D)
' - spec . o
S 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),|
diftuorophenyl)propyl | mixture} ' 5.52 and 5.51 (2d, J=4.5
' of and 4.5 Hz, 1H), 523 (m,
diaster 1H), 1.86 and 1.72 (2m,
eomer 2H), 0.86 (m, 3H).
. s | . A
108A 1-(3,4- 666.64 | Z; G,L | 667.0, |7.28 (m, 1H), 7.15 (m, 1H),
diflucrophenyl)ethyi mixture 689.0 |5.64 (d, J 4.2 Hz, 1H), 5.29
of ' {d, 4 = 6.6 Hz, 1H), 5.09
diaster (q, J=6.6 Hz, 1H), 1.43
eomer (d,J=6.6 Hz, 3H). .
. : S . .
100A - 1-(3,4- . | 666.64 E; G,L | 667.0, |7.13 (m, 3H), 5.52 (m, 1H),
- difluorophenyl)ethyt mixture 689.0 5.14 (m, 1H), 1.43and -{-
of 142(2d,J=642and 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 -18.85 (m, 1H), 5.65 (m, 1H){
of 5.38 (m, 1H), 5.30 and
diaster 524 (2d,J=66and64
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 | 867.1 [7.29 (m, 1H), 6.85 (m, 2H),
- | - diflucrophenyhethyl - mixtuce 5.52 (m, 1H), 5.40 (m,
S of 1H),1.47 and 1.46 (2d,J =
diaster 6.6 and 6.6 Hz, 3H)
eomer : -
112A 1-(3,5- £666.64 Z | G,L | 667.0 |6/97 (m, 2H), 6.76 (m, 1H),
difluorophenyl)ethyi 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),1.4(d, J=}
eomer - 6.6 Hz, 3H).
. s
113A 1-(3,5- 666.64 | E; G,L | 667.0 | 6.83(m., 2H), 6.75(m,
difluorophenyfjethyl - | |mixture : 1H), 5.52 (2 d, J =4.8 and
' _ of 4.6 Hz, 1H), 5.15 (m, 1H),
diaster 143and 142 (2d,J=6.86
* leomer and 6.6 Mz, 3H)
. . S
114A 1-(3-chloro-2,6- 701.081| Z; G,L | 701.0, |7.39 (m, 1H), 6.94 (m, 1H),
~ difluorophenyf)ethyl © . |mixture 703.0 [5.64 (brd,J =3.9 Hz, 1H),
of 5.49 (g, 6.8 Hz), 5.18 (m,
|diaster 1H), 1.60 (d, 6.9 Hz).
eomer
s
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Ex. Y Mol Wt | Stereo| Pro. Mass | 1H NMR peaks (CD,0D)
, : . Spec:

115A 1-(3-chloro-2,6- 1701.081| E; G.,L | 701.0, |7.35 (m, 1H), 6.89 (m, 1H),
difluorophenyl)ethyl ' mixture 703.0 5.58 {m, 1H), 5.48 (m, 1H),

' . " of 1.566 and 1.55(2d,J=6.8

" |diaster and 6.8 Hz, 3H).
{eomer :

116A{1-(3-chiorophenyl)ethyl| 665.10 | E E.L | 665.1, |7.25(m, 1H), 7.20{m, 1H),
N : o ' 667.1. | 5.54 and 5.53 (2d, J=4.8

and 4.8 Hz, 1H), 5.17 (m,

1H), 147 and 1.45(2d, J =

6.2 and 6.6 Hz, 3H).
Table 2

OH

¥ mmpies except Example 97 where

Pro. | Mass
spec.

1H NMR peaks (CD,OD)

93

phehylmethyl

o [ 6032

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 (¢, &= 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)-
methyl

662.7

0 | 6633

7.07 (s, 1H), 6.92 (m, 2H),
6§61 (d, J =3.7 Hz, 1H),

-4.07 (right half of AB .
quartet; left hand signal |
obscured, J = 13.1 Hz,

1H), 3.80(s, 3H), 3.79 (s,

"~ 13H), 3.41 (m, 1H), 1.26 {(d,;|
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= Y | MolWt | Pro. | Mass | 1H NMR peaks (CD,0D)
- ' spec. '

- ' J =6.9-Hz, 3H) _
g5 [2- : 67064 | P 671.2 | 7.56 (bd, J = 7.9 Hz, 1H),
-{(trifluoromethyl)phenyl] : - 741 (m,2H),7.33 (bt; J =
methyl o 7.5Hz, 1H),553({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- | 658.75 P 659.3 | 7.20(d, J = 8.3 Hz, 2H),
“1 butylphenyl)methyl : " | 6.97 (d, J =8.3 Hz, 2H),
- 551 (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,
] o 3H)
97 phenylmethy! 616.67 Q | 617.2 | 7.30 (m, 5H),.5.55(d, J =
' . (using 3.9Hz 1H),4.04 (dd, J = .
the 7.1, 4.9 Hz, 1H), 3.54 (AB )
product quartet, Av=49.0 Hz, J = e
Example 13.2 Hz, 2H),2.88 (m, 1H),|
1 93 as 216 (s, 3H),0.91 (d, J =
| starting 6.6 Hz, 3H) -
material) : ’
98 phenyl . | 588.62 R | 5892 | 7.02(dd, J=8.5, 7.4 Hz,
o o 2H),6.58 (dd, J=8.7,1.0
Hz, 2H), 6.54 (dd, J = 7.3,
10 Hz, 1H), 557 (d, J =
44 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-phenylethyi 616.67 P 617.3 |7.19 (m, 2H), 7.08 (m, 3H),
. : 5.52 (d. J =44 Hz, 1H), )
3.87 (dd, J=7.2, 3.8 Hz, | o
1H}), 2.88 (m, 3H), 2.67 (m,
2H), 1.03(d, J = 6.4 Hz,
’ _ E K . ’ 3H)
100 4-fluorophenyl 60661 | R 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)ethyt| 651.12 P 651.2; { 7.19(d, J=8.3 Hz, 2H),
653.2 | 7.08 (d,-) =8.3 Hz, 2H),
5.63 (d, J=4.4 Hz, 1H), =
2.9 (m, 3H), 2.7 (m, 2H), '

7¥
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Table 3

1.07 (d, J = 6.4 Hz, 3H)

. \‘\O X S

OH

Ex.’

spec

~1H NMR peaks (CD,00) |

102 ] -

' phenylmethyl

631.1

7.22 (m, 5H),5.50 (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

cyclopropyi

58059 |

581.3

556 (d, J =3.7 Hz, 1H), 147
(m, 1H), 1.06 (d, J = 6.6 Hz,
3H), 0.69 (m, 2H), 0.56 (m, 2H)

104

1 660.64

661.3

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), 429 (m, 1H), |.
3.86 (dd, apparentt, J = 6.9 Hz,
1H), 1.18 (d, J = 6.8 Hz, 3H)
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Ex.

N

105

1H NMR peaks (CD,0D)
. : Spec | - S :
phenyimethyl 603.63

604.1

7.25 (brs, 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 =118 Hz,2H),2.08 (d, J =
1.5 Hz, 3H), 1.16 (d, J = 6.4 Hz,
. ' 3H). .
672.1, 7.30-7.26 (m, 2H); 7.22 (s, 1H);
674.1 7.13(d, J=8.5 Hz, 1H); 7.03 (dd, J
" |=83and2.0Hz, 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).
U 6222 [ 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
r - Hz,J=11.7Hz, 2H),2.06 (d, J =
. : A : 1.4 Hz, 3H), 1.14 (d, J = 6.2 H2)
108 : 4 618.3 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=85and
2.1 Hz, 1H), 5.55 (d, J =3.9 Hz,
1H), 4.37(AB quartet, Av = 16.0 Hz,
J =117 Hz, 2H), 2.25 (s, 3H), 2.08
(d,J=22Hz 3H),1.15(d, J=6.2
. Hz, 3H)
U 622 7.22(d, J=5.4 Hz, 1H), 7.2-7.16 -
(m, 1H) 7.16 (d, J = 8.5 Hz, 1H),

‘1 1086 (3.4~

_ 672.52
dichlorophenyl)methyl

107 | (4-fuorophenyimethyl | 621.62

617.66
methylphenyl)methyl

109

(é-ﬂuorophenyl)methyl 621.62
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Mol Wt

_ _Pro. '

Mass
Spec

1H NMR peaks (CD,0D)

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 quartet, Av = 20.1 Hz,
J=12.5 Hz, 2H), 2.08 (d, J=1.7
‘Hz, 3H), 1.18.(d, J = 6.4 Hz).

10

64764

648.1

724 (brs,1H), 7.15(d, =83 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, 2H),
2.08 (d, J =1.3 Hz, 3H), 1.14(d,J
' - =6.4Hz 3H).

111

_ (phenylmethyl)'qu-
. methyl

.633.66

- 634.2

7.28-7.18 (m, 5H), 7.11 (4. J=85

“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 = 18.8 Hz, J =

11.9 Hz, 2H), 1.20 (d, J =62 Hz,
: 3H).

112

@
.chlorophenyl)methyl -

638

638.1,

| 6401 |

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 =120, 2H), 1.17 (d, J = 6.4 Hz).

113

I
chiorophenyl)methy!

. 838 -

[ 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), 438
(AB quartet, Av = 24.0 Hz, J = 12.2

Hz, 2H), 1.18 (d, J-= 6.4 Hz, 3H).

114

(4-cyclohexylphenyl)-
methyl

685.8

- 685.9

-4.26 (s, 1H), 7.19 (d, J =8.5 Hz,

|1H), 7.03 (AB guartet, 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)methy! :

- 6176

. 8179 .

'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

2.0Hz, 1H), 5.56 (d, J =3.9 Hz,
1H), 4.39 (brs, 2H), 1.184d.J =6.2 ‘

_Hz, 3H).
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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=1.9Hz, 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

@

' methoxyphenyl)mélhyl

6337 |

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=1.9 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 = 205 Hz, J=11.4
Hz, 2H), 1.14 (d, J = 6.3 Hz, 3H).

118

8-
cyanophenyl)methyl

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 =
83 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=423,J=123,/
2H), 1.20 (d, J = 6.2 Hz, 3k).

119

(T
trifluoromethyl)phenyl]
' methyl

6716

672.1

' 8.1 Hz, 2H), 7.24 (s, 1H), 7.15 (d, J

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

"=8.3Hz, 1H),6.91 (d,J=1.9Hz,
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 =127

Hz, 2H}, 1.20 (d, J = 6.5 Hz, 3H)

120

{4-
cyanophenylmethyl

628.6

629.2

7.52(d,J=81Hz 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), 5.58 (d, J = 3.7 Hz, 1H), 4.48
(AB quartet, Av =323 Hz, J= 134
Hz, 2H), 1.21 (d, J = 6.4 Hz, 3H).

121 |

(3-
methylphenyl)methyl

6176

818.3

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=8.5and
2.1 Hz, 1H), 6.55 (d, 4 = 3.5 Hz, 1H)
4.38 (AB quartet, Av= 14.1 Hz, J = 1
11.7 Hz, 2H), 2.24 (s, 3H) 1.15(d, J
= 6.4 Hz, 3H).

122

(3 14'.
dimethyiphenyl)methyl

631.7

1632.2

115 Hz, 2H), 2.17 (s, 3H), 2.15 (s,

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=

3H), 1.13 (d, J = 6.2 Hz, 3H).:

123

-phenylaminocarbonyl

632.63

633.1

7.35-719(2m, 5H), 7.11 (4, J = 8.6
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Hz, 1 H)696(t J=74Hz 1H)
6.91(d, J =2.1.Hz, 1H), 6.73 (dd, J .
| =8.5and 2.1 Hz, 1H), 5.56 (d, J =
. 3.5Hz, 1H), 1.22(d, J = 6.4 Hz,
. : - ] -SH)
124 | 3-fluorophenylamino- | 650.62 | X 6511 | 7.267.20 (m, 3H), 7. 15 (d,J=85
' carbonyl . Hz, 1H), 7.05 (dd, J = 8.1 and 1.8
Hz, 1H), 6.93 (d, J = 2.1 Hz, 1H),
6.76-6.68 (m, 2H), 5.58 (d, J = 3.5
1 = g _ Hz, 1H), 1.24 (d, J = 6.4 Hz, 3H).
125 34- 701.52 X 701, | 7.62(s, 1H), 7.33 (d, J = 8.9 Hz,
dichiorophenylamino- 703 | ‘-3')571-;3-112)06.(32 2(:)‘17.-.121 1(‘:_";. -
carbonyl 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 - |667,668| 7.35-7.32 (m, 2H), 7.20-7.19 (m,
o carbonyl 3H), 7.12(d, J = 8.5 Hz, 1H), 6.93
_ (d, J=2.1 Hz, 1H), 6.75 (dd,.= 85
and 2.1 Hz, 1H), 5.57 (d, J = 3.1 Hz,
. 1H), 1.24 (d, J = 6.4 Hz, 3H).
127 A _ 662.65 | - X 663 | 7.23-7.21(m,3H),7.13(d, J=85 |
methoxyphenylamino- ' : Hz;4H). 6.93, (d, J = 1.9 Hz, 1H),
- 6.80-6.76 (m, 3H), 5.58 (brs, 1H),
carbonyl ] i 1.23,(d, J = 6.4 Hz, 3H).
128 {(4- 664.5 Y 665.1 | 7.24 (brs, 3H), 7.10 (d, J = 8.3 Hz,
: 1H), 7.00 (m, 2H), 6.6 (br s, 1H),
fluorophenyl)metnyl}- 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,
I '- J =6.4 Hz, 1H).

129 | (phenylmethyl)amino- | 646.6 Y | 6472 |7.7.3-7.1(m, 6H),7.5(d, J=8.3 Hz.
1H), 6.82 (br s, 1H), 6.66 (d, J =
carbonyt | 83,1H),5.50 (@, J = 5.2 Hz,1H),

| 4.83-4.80 (m, 1H), 1.20 (d, J=6.9
: _ . Hz, 3H).
130 [(3.4-dichlora 7155 Y . | 715, [7.39(s, 1H), 7.23 (s, 1H), 7.18-7.01
phenylimetnyljarmine- nr e(.r;?is};nni;‘.s fg)fs.gziﬁ :2)5 4
carbonyl - | Hz, 1H), 4.85-4.82 (m, 1H), 1.20 (d,
: ~ J=6.5Hz, 3H).

131 [(4- 6811 Y 681.1, [ 7.3-72(m, 4H) 7.11 (d, J = 8.5 Hz,

- : | 1H),6.77 (d, J=7.7, 1H), 5.5 (br s,
chiorophenyl)methyl}- 6831 | 1H), 4.84-4.80 (m, 1H), 1.19 (d, J =
aminocarbony! 6.4 Hz).
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132

ethoxy

Mass

1H NMR peaks (CD,0D)
spec, -

| 133

hydroxy 563.52

5822 | 5.80 (bs, 1H), 5.59 (d, J= 4.6

Hz, 1H), 4.02(q, J=7.1Hz, | ./
2H), 2.04 (d, J = 1.2 Hz, 3H),]

134

(phenylmethyl)a_mino

1.15 (t, J = 7.1 Hz, 3H)
BB | 554.1 | 5.84(bs, 1H), 5.56 (d, J = 3.9
Hz, 1H),1.95 (d, J = 1.2 Hz,

_3H)

135

TCC | 6433 |7.21 (m, 5M), 5.90 (5. 7H). 560

(d, J = 2.3 Hz, 1H), 4.32 (s,
2H), 1.99 (s, 3H)

136

B | 660.66-
- fluorophenyl)methyl}- i
amino

cyclohexylamino

634.69

DD 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

-4 137

. Hz, 3H)
EE,L | 6351 5.82 (s, 1H), 5.60(d, J=3.9

: Hz, 1H), 3.59 (m, 1H), 1.95(d, |
J=12Hz 3H),1.78 (bd,J =
11.8 Hz, 2H), 1.70 {bd, y = 133
Hz, 2H), 1.59 (bd, J = 12.7 Hz,

4-pyridyimethylamino

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 =

EE,J | 6443

20.3 Hz, J = 16.2 Hz, 2H), 1.99
(d,J = 1.2 Hz, 3H)
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. -87-
Ex. Y Mol Wt | Pro. | Mass | 1HNMR peaks (CD,0D)
138 686.68 | EE,L | 687.2 |6.68 (m. 3H), 5.87 (5, 2H), 5.67]
' - (bs, 1H), 5.59 (d, = 3.7 Hz,
1H), 1.97 (d, J = 1.2 Hz, 3H)
139 |2-{dimethylamino)ethyl-| 623.66 | EE.N | 623.8 | 5.4 (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-furanyimethylarmino EE.J | 6328 | 7.35(dd, J=1.9, 0.8 Az 1A,

632.63

6.28 (dd, J = 3.3, 1.9 Hz, 1H),

6.15(dd, J = 3.2, 0.7 Hz, 1H),
5.85 (bs, 1H), 557 (d, 4 =3.7 |

Hz, 1H), 4.28 (s, 2H), 1.96 (d, J|
= 1.2 Hz, 3H)
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CLAIMS

1. A compound of the formula

- "o A
OH

T o
- CH,

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

R'is H and R? is -NR?R¢, -NR*C(O)R?, -OC(O)NR*R" or. -OR?,

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

| =CR'C(O)OR?, or =CR‘C(O)NR'R";

each R is independently selected from H, C,-C,, alkyl Cy-Cro a!kenyl ~(CH)(Cy-Cio

" -cycloalkyl), -(CH,)(Cs-C,o aryl), and -(CHZ)._(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 | is an_integer ranging from 0 to 2, and -N(R")- with the
proviso that two O atoms, two S atdms, or an O and S atom are not attached directly to each
other; said cycloalkyl, aryl and heterocyclic R? groups aré optionally fused to a benzene ring,

. a C4-C, saturated cyclic group, or a 4-10 membered heterocyclic group; the -(CH,),- moieties

of the foregoing R_’ groups optionally inciude 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, an_a'optionally_ substituted by 1 to 5 R® groups, with the proviso
that R is not H, methyl| or ethyl Where R'is H and Reis -OR%

each R is independently H or C1-Cyo alkyl;

each R® is independently selected from C,-Cq alkyl, C;-C,, cycloalkyl, halo, cyano,
nitro, triflucromethyl, difluoromethoxy, " trifluoromethoxy, azido, -OR®, -C(O)R®, -C(O)ORS,
-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,)m(Ce-Cyo aryl), -S(O)(Cy-C; alkyl), wherein j is an integer ranging from 0 to 2,
«(CH)n(Cs-Cyo aryl), -O(CH)n(Cs-Cro aryl), -NR/(CH)n(Cs-Cic aryl), and -(CHp)m(4-10

membered hetéreyclic), wherein m is an integer ranging from 0 to 4; said alkyl group

) A

.j.
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optionally contains 1 or 2 hetero moieties selected from O, -S(O),_- whérein_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 cycloaikyl, aryl and heteroéydlic RS groups
are optionally fused to a Ce-Cyo a'r.yl. grodb, a C;-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,

trifiuoromethyl, difluoromethoxy, tnﬂuoromethoxy, azido, -NR’SO,Rs -SOZNRSRT -C(O)Ra _

-C(O)OR?, -OC(O)R®, -NR"C(O)OR9 -NR'C(O)R®, -C(O)NR°R’, -NR°R’, -ORS, C,-C,o alkyl,

ranging from 0 to 4;

.-(CHZ),,,(CG-C,O aryl), and -(CH,),,,(4-10 membered heterocyclic), wherein m Is an integer

each Réis lndepehde'nily selected from H, C,-C,, alkyl, C,-C,, cycloalkyl, -(CHz),,.(Cs-_

C.g aryl), and.-(CHz),,,(4-10 membered heterocyclic) wherein m is an integer ranging frorh Oto

4; saud alkyl group optionally includes 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 provuso that two O atoms, two S atoms,
or an O and S atom are not attached directly to each other, said cycloalkyl, -aryl an_d
heterocyclic R® groups are dpti_onally fused to a C¢-C,, aryl group, a Cs-C, saturated gﬁic'
group, or a 4-10 membered heterocyc_lic group; and the foregoing R® substituents, except H,

. are optionally substituted by 1to5 substituents independently selected from halo, cyano,

nitro, trifluoromethyl, diﬂuoromethoxy. trifluoromethoxy, azido, -C(O)R’, -C(O)OR’, -OC(O)R,
-NR'C(O)R?, -C(O)NR'R?, -NRR®, hydroxy, C,-C alkyl, and C '-cs alkoxy: :

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

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

2. A compound according to clan_m 1 wherein R’ and R? are taken together to form
=N-OR?, and R® is C,-C, alkyl, C,-C, alkenyl, (CH,)(C¢-C,q 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 benaene ring, the ary! group is optionally fused to a 5 or 6 membered heterocyclic
group, and the foregoing R? groups. includin'g's'aid opﬁonélly fused moieties, are optionally
substituted by 1 to § substituents mdependently selected from nitro, halo, C,-C, alkoxy, C,C,
alkyl trifluoromethyl, acetamido, tert-butoxycarbonyiamino, tert—butoxycarbonylammomethyl,
tert-butoxycarbonyl, -NR°R, phenyl, .cyclohexyl, carboxy, aminomethyl, difluoromethoxy,
trrﬂuoromethoxy, cyano, plpendmyl marpholirio, phenoxy, and phenyithio.

3. A compound according ta claim 1 wherein R’ and R? are taken together to form

=N-OR?, and R®is -(CH,),(C4-C, aryl) or -(CH,){4-10 membered rieterocyclic), wherein tis.an
integer ranging from 0 to.3, the heterocyclic group is optiohal!y 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 optignally fused moieties, are optionally substituted by 1 to §
substituents independently selected from nitro, halo, C,-C, alkoxy, C,-C, alkyl, trifluoromethyl,
acetamidg, tert-butoxycarbonyt,' tert-butoxycarbonylamino, -NR®R’, phenyl, cyclohexyl,
carboxy, ten‘-butoxycérbonylaminomethyl, a_miﬁomethyl, difluoromethoxy, trifluoromethoxy,
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 methy! :
and R3 is -(CH,){Cs-C,q aryl) or -(CH,){4-10 membered heterocyclic), wherein t is an mteger
ranging from 0 to 2, and the R? group is optionally substituted by 1 to 5 subsutuents

§ mdependently selected from halo, C,-C, alkoxy, C,-C,, alkyl, and trifluoromethyl.

5. A compound according to claim 1 wherein R' is H, R? is -NR‘C(O)R?, R is H, and
Ris C;.,-C;5 cycloalkyl, ~(CH,}(C¢-Cyq aryl) or -(CH,),(4-10 membered heterocyclic) wherein tis

an mteger rangmg from 0 to 2, the aryl group is optionally fused to a 5 or 6 memberedx .
heterocyclic group, the heterocydlc group is. optionally fused to a benzene ring, and the

foregoing R? groups, including said optlonally fused moieties, are optionally substituted by 1 to.

5 substituents independently sefected from halo, C;-C3 alkoxy, C,-C, alkyl, and triﬂuoroniethyl._-

- 6. A compound according to claim 1 wherein R* and R? are taken together to forms

=CR'C(O)OR?® or =CR*'C(O)NR’R’, R* is H, and R® is H, C,-C,. alkyl, Ci-Cs cycloatkyl,
-(CH,).(4-10 membered heterocyclic), or -(CH,){Cs-C,, aryl) wherein t is an integer ranging

from O to 2, the éryl 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 hélo, 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,o 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 subshtuted by 1 to 5

substituents independently selected from halo, C,-C, alkoxy, C,—C. alkyl, cyclohexyl, cyano,

triflucromethyl, benzyloxy and tnﬂuoromethyl

‘8. A compound according to dlaim 1 wherein R' is H, R? is -OC(O)NR°R!, R‘ is H,
and R3.is -(CH,)(Cs-C,, aryl) wherein tis an integer ranging from 0 fo 2, and the R® group is
optionally substituted by 1 to 5 substituents independently'selected from halo, C,-C; alkoxy,
C,-C, alkyl, and triflucromethyl. o _

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—[(&deoky-B-D-ambino-hexqﬁJ ranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1 -oxo-2-(E)-pro_peny|]amino]f1 ,2-O_-methylene-D-n'eo-inos_i_tol, (2)-0-

[(3-fluorophenyl)methyiJoxime;

- §5-Deoxy-5 -[[3-[4—[(6-deoxy—B-D-arabmo-hexofuranos-s-ulos- -yl)oxy]-s-
hydroxyphenyl}-2-methyl-1 -oxo-2-(E)-propenyl]ammo]-1 2-O-methylene-D-neo—mosntol {E)}-O-
[(3-fluorophenyl)methyljoxime; _ ' Ee
5- Deoxy—5-[[3-[4—[(6 deoxy-B—D-arabind—hexofuranos-s-ulos- .-yl)oxy] 3-

hydroxyphenyl}-2-methyi-1 -oxo-Z-(E)—propeny!]ammo] 1.2-O-methylene-D-neo-inositol, (E)-O-

- [(benzofuran-z-yl)methyl]omme

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabmo—hexofuranos-5-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyi-1 -oxo-2-(E)-propenyl]ammo] 1 2—O-methylene-D—neo—mosatol (Z)-O-

[(benzofuran-z-yl)methyl]oxlme
5-Deoxy-5-{[3-[4- [(6-deoxy-B-D-arabmo-hexofuranos-5-ulos- 1-yl)oxy]-3-

hydroxyphenyl]-2—methyl-1-oxo-2-(E)—propenyl]ammo} 1 2-O-methylene-D-neo-mosntol (Z2)-0- J
. phenylmethyloxime; S . . . A

- 5-Deoxy-5-[[3-[4-[(6-deoxy-p- D-arabmo—hexoﬁ:ranos-s-ulos- 1-yhoxy]}-3-

: hydroxyphenyl]-2—methyl 1-oxo—2-(E)-propenyI]ammo]—1 2-0-methylene—D-neo-mos:tol (E)-O-

phenylmethylox:me _

5—Deoxy—5—ﬂ3-[4-{(6—deoxy-B—D-arablno—hexofuranos-s-ulos- 1-yhoxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2- (E)-propenyl]ammo]—1 ,2-0-methylene-D-neo-inositol, {Z)-0-
[(#chlorophenyl)methyl]oxirﬁe; _ _ . .

5-DeoXy—5—[[3—[4—[(6-deoXy-B-D-arabino-hexofuranos—s-u!os- 1-yhoxy}-3-
hydroxyphenyl]-2-methyi-1 -oxo-2-(E)-propenyl]amnno]—1 2-0-methylene-D-neo-mosrtol {Z)-0-
{(3, 4‘d:chlorophenyl)methyl]oxxme _ _

5-Deoxy-5-[[3-[4-[(6—deoxy-B—D-arébino-ﬁexomranos-s-ulos- -yl)oxy];3-
hydroxyphenyl]—Z-methyH—oxo-2-(E)-propenyl]ammo]-1 2- O-methyiene—D-neo—mosstol (E}-O-
[(3, 4-duchlorophenyl)methyl]oxnme o .

: 5-Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabin;hexofdranos-5-ulos-1 -ylyoxy}-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyI]ammo]—1 ,2—0-methy§ene-D-neo-mosﬂol (E)-O-
[(4-pyndmyl)meﬂ1yi]oxlme, '

5-Deoxy-5-[[3—[4-[(6-deoxy-B-D-arablno-hexofuranos-s-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1 -0%0-2- (E)-propenyl]ammo]-1 2-O-methylene-D-nec-inositol, (Z)-O-
[(4-(4-morpholmyl)phenyl)methyl]ox:me
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5-Deoxy-5-{[3-{4-[(6-deoxy-g-D-arabino-hexofuranos-5-ulos-1-yl)axy}-3- |
hydroxybhenyl]-z-methyl-1-65:0.-2-'(E)-pfopenyljamino]—1 2-O-methylene-D-nec-inositol, (£)-0- |
[cyclohexy!methyl]ox:me ' | '
5-Deoxy-5—[[3-[4-[(6-deoxy-B-D—arabmo-hexofuranos-s-ulos- -yl)oxy]-3-
hydroxyphenyl]-2-methyi- 1-oxo-2-(E)-propenyl]ammo]—1 2-0-methylene-D-neo-|nos|tol (2>-0-
{(4-flucrophenyl)methyljoxime; A
5-Deoxy-5-[[3-[4-[(S-deoxy'-b-b—arabino-hexofuranos-5-u|os-1 ~yl)oxy]-3-
hydroxyphenyl}-z-methyl-1-cxo-Z-(E)-propenyl]ammo]-Lz O-methylene—D-neo-mosrtol (E)}-O-
[(2.4-dichlorophenyl)methyljoxime;
5-Deoxy-5—[{3-[4-[(6-deoxy~ﬁ-D-arabtno-hexofuranos-s-ulos— -yl)oxy]-s-
hydroxyphenyl]—2-methyl— -oxo-2-(E) propenyl]ammo] 1,2 O-methylene-D-neo-mosrtol (8)-0-
[(3.4-difluorophenyl)methyljoxime;
5-Deoxy—5-[[3—[4-[(6—deoxy—B—D—arabino-hexofuranos-s-uIos—1'-yl)oxy]-3-
hydroxyphenyi]-2-methyi-1 -oxo—2-(E)-propenyl]amlno]-1 2-O-methylene-D—neo—mosltol (E)-O- '

.. [(furan-3-yl)methyljoxime; : : o : | A

5—Deoxy-5—[[3-[4-[(6-deoxy-B-D-arabino-hexomranos-s-uIos—1-yl)oxy]-3- '

" hydroxyphenyi]-2-methyl-1 -oxo-2-(E)-propenyl]ammo] 1 2—0—methylene-D-neo—mosntol (Z2)-O-

[(furan-3-yl)methyl]oxnme, .

5-Deaxy-5- [[3-[4-[(6-deoxy—B—D-arabmo—hexofuranos-5-ulos-1 -yl)oxy]-3-
hydroxypheny!]-z-memyl 1-oxo-2-(E) propenyl]ammo] -1 2-0-methylene—D-neo—mosltol (Z2)-0-
[(1 3-benzod|oxol-5-yl)methyl]ox:me, _ - .

5-Deoxy—5-[[3-[4-[(6-deoxy—B-D-arabino-hexofuranos-s-ulos—1-yl)oxy]-s- _
hydroxyphenyl]-2-methyl- 1-oxo-2-(E)-propenyl]ammo]-1 2—0-methylene-B-neo-mosntol {E)-C-
(1 3-benzod|oxol-5-yl)methyl]oxxme '

5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-
hydroxyphenyi}-2-methyl-1 -oxo—2-(E)-propenyI]amino];1 :2-O-methylene-D-neo-inositol, (£)-O-

. [(3-chiorophenyl)methyljoxime;

5-Deoxy-5-[[3-[4~[(6-deoxy-ﬂ-D-arabmo—hexofuranos-s-ulos-1-yl)oxy]-3-
hydroxyphenyl]-2-methyl-1 -oxo-2-(E)-prppeny_|]ammo] 1,Z-Gmethylene-D-neo-lnosrtol, (E)—O—I
{(4-cyclohexyiphenyl)methylloxime; |

5-Deoxy-5-{[3-[4—[(6-deoxy—ﬁ-D-arabmo—hexofuranos-S-ulos-1-yl)oxy}-S-
hydroxyphenyl]-2-methyi-1 —oxo-z-(E)-propenyl]ammo]-1,2-O-methylene-D—neo-mositol, (E)-O-
[(3-aminophenyl)methylJoxime; | :
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o hydroxyphenyl]-z-methyl- -oxo-z-(E)-propenyl]ammo] 1 2 O-methylene—D-neo—mosntol (E)-0-
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[{(4-aminomethyl)phenylimethyljoxime; =

- 5-Deoxy-5-{[3- [4-[(6—deoxy—ﬂ -D-arabino-hexofuranos-5-ulos-1 —yl)oxy]-3-
hydroxyphenyi]-2-methyl-1 -oxo-2 (E)-propenyl]ammo]-1 2-0-methylene—D-nea—mos:tol (Z)-O- '
[3-(4-chlorophenyl)propyl]oxxme . A

5-Deoxy-5-[[3- [4n[(6-deoxy-B-D-arabmo-hexofuranos-5—ulos- 1-yl)oxy]}-3- _
hydroxyphenyl}-2-methyl-1 -oxo-2—(E_)-propenyI]a_mmo]-1 :2-O-methylene-D-neo-inositol, (E)-O-
[3-(4-chlorophenyl)propyfjoxime; . )

5-Deoxy-5—[[3o[4-[(6-deoxy—p—D—arabmo—hexofuranos-s-ulos 1-yl)oxy]—3-
hydroxyphenyl]-z-memyl 1-0xo—2 (E)-propenyl]ammo]—1,2 O-methylene-D-neo-mosutol (2)-0--
{(3-(tnﬂuoromethoxy)phenyi)methyl]oxrme.

' 5—Deoxy-5—[[3-[4-[(6—deoxy-[5-D—arabino-he’xofuranos-5-ulos-1-yl)oxy]-é— -
hydroxyphenyl]-z-methyl 1-oxo-2-(E)-propenyl]ammo]—1 2-O-methylene-D- nea—mosatol (E)-O-
[(4- (1-plpendlnyl)phenyl)methyl]oxlme, _ _ w7~

5-Deoxy-5-{[3-[4—[(6-deoxy—ﬁ-D-arabino—hexofur'an'os-5-ulos-1-yl)oxy}-3—
hydroxyphenyl}-2-methyi-1 -oxo—2-(E)—propenyl]ammo] 1,2-0O-methylene-D-nec-inositol, (E)—O—
[(Z-ﬂuorophenyl)methyl]oxnme

5-Deoxy-5~[[3-[4—[(6—deoxy-[3 D—arabino-héxoﬁ:ranos—S—ulos—‘!-yl)oxy]-3-
hydroxyphenyl]-z-methyl- -oxo-2-(E)-propenyl]am|no]-1 2- O-methylene—D-neo-rnos:tol (E}-C-
[2-(phenylthio)ethyljoxime; |

5—Deoxy—5-[[3-[4-[(6—deoxy—B—D-arabmo—hexofuranos-s-ulos-1-yl)oxy]-3- -
hydroxyphenyl]-2-methyl-1 -oxo-2~(E)—propenyI]ammo] 1.2~ O—methylene-D-neo-lnosltol (E)—O—
[(benzofuran-5-yl)methyljoxime;

5—Deoxy-5-[[3-[4-{(6-deoxy-B-D-arabmo—hexofuranos-5—ulos-1-yl)oxy]-3—
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]ammo]~1 2-0—methyiene-D-neo—mos:tol (Z)-O-
[(benzofuran-s-yl)methyjoxnme. ) _ . '

' 5-Deoxy-5—[[3-[4-[(6—deoxy-B—D-arabmo—hexofuranos-s-ulos-1-yl)oxy]-3—

hydroxyphenyl}-z-methyl- -oxo-z-(E)-propenyﬂammo] 1 2—O—methylene-D-neo-|nosntol (E)-O—

' [(2-phenylpynmldm-5-yl)methyl}oxlme,

_ 5—De_oxy—5—[[3-_[4—[(6-deoxy-B-D—arabino—hexofuranos—5-u!os—1-yl)oxy]—S-
hydroxyphenyl]-2-methyi-1 -oxo-2-(E)-prdpeny_I]amino]-1 ,2-O-methylene-D-neo-inositol, (E)}-0-
[(3-fluoro~4-methoxyphenyl)methyljoxime; '
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5-Deoxy-5-[{3-{4—[(6—deoxy-B-D-arabmo—hexofuranos-s-ulos-1 -ylJoxy}-3-
hydroxyphenyl]—Z-methyH-oxo-2-(E)—propenyl]ammo]-1 2~O-methylene-D-neo-mosuol (E)-O-
[(3.4-dihydro-2H-1-benzopyran-4-yl)methylloxime;

5-Deoxy-5-[[3-[4-[(5 6—d|deoxy-5-(methyl(phenylmethyl)ammo-a-L-galacto-furanos-1-
yl)oxy]-3-hydroxyphenyl]-2-methyl-1-oxo-2-(E)_—propenyl]ammo]—1 ,2-O-methylene-D-neof: :
inositol; T

- 5-Deoxy-5-[[3-{4-[(5,6-dideoxy-5-phenylamino-a-L-galacto-furanos-1 -yl)oxy}-3-

hydroxyphenyI]-z-methyi-1 -oxa-2-(E)-propenyljamino}-1,2-O-methylene-D-neo-inositol;

5-Deoxy-5-{[3-{4-{(6-deoxy-5-0-{(3,4-dichiorophenyl)methyl}-B-D-altro-furancs-1-
yl)oxy]-3-hydfoxyphenyl]-2-methyl-1 -ox0-2~(E)}-propenyllamino]-1,2-O-methylene-D-neo-
inoéitol; o ' . '

5- Deoxy-s-[[3-[4—[_(6-deoxy-BAD-arabino-hexoft_J ranos-5-ulos-1-yl)oxy]-3-

hydroxyphenyl]-2-methyl-1 -oxo-2-(E)-propenyI]amino]-1 ,2-O-methylene-D-neo-inositol, (E)-O-
' [(furan-2-yhmethyfjoxime; ' - ' _
5-Deoxy-5-[[3-{4-[(5-methyl- B-D-arablno-hept-s-(E)-enofuranuron—1 -ylic . ac:d)oxy]—é- i

hydroxyphenyl]-z-methyl-‘l-oxo-2-(E)-propenyl]ammo]—1.2-O-methylene-D-neo-|nosltol, ethyl

5-Deoxy-5-[{3-[4-[[N-(furan-2-yl)méthyl]-(5-methyl-ﬁ-D-arabino—hept—S-(E)- _ _
enofuranuron-1-yl-amide)oxy]-3-hydroxyphenyl}-2-methyl-1-oxo0-2-(E)}-propenyljaminio}-1,2-O-

“methylene-D-nec-inositol;

5-Deoxy—5-[[3-[4-[(6-deoxy-B—D-arabinmhexofuranos-&tjlos—1-yl)oxy}-a-

hydroxyphenyl]-2-methyl-1 -oxo-z-(E)épropenyI]aminb]-1 V2~ O-methylene-D-ned—inositol, {E)-O-

[3-(phenyl)propytjoxime;
5-Deoxy-s-[[3-[4—{(6-deoxy-B-D-arablno-hexofuranosé-ulosd-yl)oxy]-a-

hydroxypheny{}-2-methyl-1-oxo0-2-(E)-propenyljaminc)-1 »2-O-methylene-D-neo-inositol, (2)-O-

(2-propen-1-y’|)oxime; ' o '
5—Deoxy—5—[[3-[4—[(6-deoxy-ﬁ-D-arabinb-hexofuranos-s-ulos-1-yl)oxy]-.s-

hydroxyphenyl]-z-methyl- -oxo-2-(E)-propenyI]ammo]-1 2-0-methylene~D-neo-mosttol {E)-O-

{2-propen-1-yljoxime;
5-Deoxy-5-[[3-[4—[(6-deoxy—ﬁ-D—arabmo—hexofuranos-s-ulos-1-yl)oxy]-a-

hydroxyphenyl]-z-methyl 1-oxo—2—(E)—propenyl]ammo]—1 2-0—methy|ene—D-neo—mositol (E)-O-

{(4-methylphenyl)methylJoxime; ' :
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. [(3—(trn‘luoromethyl)phenyl)methyl]oxme.

'5-Deoxy-5-[3-{4-{(6-deaxy-p-D-arabino-hexofuranos-5-ulos-1-yljoxy}-3-
hydroxyphenyl]-2-methyi-1 -oxo-z-(E)-propenyI]ammo] 1.2-0-methylene—D-neo-1nosntol (E)—O-
[(4-methoxyphenyl)methyl]oxnme

5—Deoxy-5-[[3-[4-[(6-deoxy—B—D-arabmo-hexofuranos-5-ulos-1-yl)oxy}-s-

'hydroxyphenyl]-z-methyl- -oxo-2-(E)~propenyl]ammo]-1 ,2-O-methylene-D-n_eo-mositol,_ (E)-O-

A

5-Deoxy-5—[[3—[4—[(6—deoxy-5-O-[(4-chIorophenyl)methyl] -B-D-aftro-furanos-1 -yl)oxy]- :

3-hydroxyphenyl]—2-methyl-1 -oxo-z-(E)-propenyI]ammo] 1 2-0-methylene-D-neo-mosrtol

- 5-Deoxy-5- [[3-[4-[(6-deoxy—f3—D-arabmo-hexofuranos-S—ulos- -yl)oxy]-s—
hydroxyphenyl]—Z—metbyH-oxo-2-(E)-propenyl]ammo] 1 2-O-methylene-D-neo-mos|tol (E)-O- :
[dnphenylmethyl]ox:me, '

5-Deoxy-5-[[3 {4- [(6-deoxy-5-phenylcarbamate-B—D-altro—furanos- -yl)oxy]-3-
hydroxyphenyl]-Z—methyl-1 -oxo-2-(E)-propenyl]amlno]-1 ,2-O-methylene-D-neo-inositol;
5-Deoxy-5-{[3-{4-[(6-deoxy-5-{(3,4-dichlorophenyl)methyljcarbamate-B-D-afiro- J

furanos-1 -yl)oxy]-3-hydroxyphenyl]-z-methyl 1-oxo-2-(E)-propenyI]ammo]—1 2-O-methy!ene’ D-’

neo-inositol;

5—Deoxy-5-[[3-[#[(S-deoxy-B-D-'arab:"no-hexoﬁxranos-s-ulos- '-yl)oxy];3-
hydroxyphenyl}-2-methyl-1-oxo-2- (E)—propenyl]ammo]—1 2- O—methylene-D-neo—nnosntol (2)-O-
[(3—chlorophenyl)methyl]oxume : '

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-érabino-hexofuranos-s-ulos- 1-yl)oxy]-3-
hydroxyphenyl]—z-methyl-1-oxo-2—(E)-propenyl]ammo]-1 2-O-methylene-D-neo-mosltol (Z)-0-
[(3-chloro-2-ﬂuorophenyl)methyl]oxme _

5-Deoxy—S—[[3-[4—[(6-deoxy-B-D-arab:no-hexofuranos-S—uIos- 1-ylJoxy}-3- o
hydroxyphenyl}-2-methyl- 1-oxo-2-(E)-propenyI]ammo}-1 2-0-meﬂ1ylene-D-neo-mosrtol (E}-O—- o
{(3-chloro-2-ﬂuorophenyl)methyl]oxxme _ C

5-Deoxy-5-[[3-[4-[(6-deoxy-[3~D-ar'abino—hexoﬁ.|ranos-5-uIos—1-y!)oxy]-3-
hydroiyphenyl]—z-methyl~1 —oxo—2-(E)-prop_ehyl]amino]-1 2-O-methylene-D-neo-inositol, (Z)-O- |
[(3-chloro-4-ﬂuorophenyl)methyl]oxlme _ '

S-Deoxy-5—([3-[4-[(6—deoxy—B—D-arabmo-hexofuranos-s-ulos- -yl)oxy]-3-
hydroxyphenyl]-2-methyl- 1-oxo-2-(E)—propenyl}ammo]—1 2-O-methylene-0-neo-mos;tol (E)-O-
[(3-chloro-4—ﬂuorophenyl)methyl]ox:me



\

e .

10

15

- 20

25

30

' {(3-chloro¥5-ﬂuoroph enyl)methyljoxime;

_ 5-Deoxy-5-[[3-[4-[(6-deoxy-p~D-arabmo-hexofuranos-s-ulos- -yhoxy}-3-
hydroxyphenyl]-z-memw-1-oxo—z (E)-propenyl]ammo] -1,2- O—methylene-D—neo-tnos:to! (Z)-O-
[(3-chloro-5-ﬂuorophenyl)methyl]ox:me _ :

5-Deoxy-5-[[3-[4—[(6-deoxy-ﬁ-D-arabmo—hexofuranos-5-ulos-1 -yi)oxy]-s-

hydroxyphenyl]-z-methyl 1-ox0-2-(£)-propenylilamino)- 1.2—0-mehylene—D-negmosu;o_l, (EyO-

A

5-Deoxy-5-[[3-[4-[(6-deoxy—ﬂ}D-arab’ino—hexofuranos—S-ulos-1 -yhoxy}-3-
hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamina]-1,2-O-methylene-D-neo-inositol, (2)-O-

' [(5-chloro-2-ﬂuorophenyl)methyl]oximé"

5-Deoxy-5-[[3-[4-[(6—deoxy-[3—0-arabmo—hexofuranos-s-ulos-1-yl)oxy]-3—
hydroxyphenyl]-2-methyi-1-oxo-2-(E)-propenyijaminc}-1 ,2-0-methylene-D—neo—mos|tol (E)-C-
{(5-chloro—2-ﬂuorophenyl)methyl]ox:me. _ _

5-Deoxy-5-[[3-[4-[(6—deoxy-l3-l',_)-arabr;no-he_xofuranos-.5-ulos-1-yl)oxy]-3~

hydroxyphenyl]-z-methyl-1 oxo-2-(E}propenyﬂamiﬁo]—1 ,2-O-methylene-D-neo-inositol, (Z)-O-

{(3,5-difluorophenyl)methyljoxime; ' . s
_ 5-,Deoxy-5-[[3-[4-[(6odeoxy-B-D-arabihb-heXofuranos-S-ulos—1-yl)oxy]-s-
hydroxyphenyl}-2-methyl-1 -ox0-2-(E)-propenyljaminoc]-1,2-O-methylene-D-neo-inositol, (£)-O-
[(3,5-diﬂuorophenyl)methyl]oxime' ' ' o
5-Deoxy—5-[[3-[4-[(G-deoxy-B-D-arabmo-hexofuranos-5-uios- -yhoxy}-3-
hydroxypheny|]~2-methyi-1—oxo—2-(E)-propenyl]ammo]-1 2-0-methylene—D-neo-|ncs:tol (2)-0-

. [(4-chloro-3-ﬂuoropheny4)methyl]oxlme.

5—Deoxy-5-[[3—[4—[(6-deoxy-B-D—arabmo-hexofuranos-s-ulos-1 -yl)oxy]-s-

' hydroxyphenyl]-z-methyl—1-oxo-2-(E)-propenyl]ammo}—1 2-0-methylene—D-neo-mosxtol {E)-O-

{(4-chloro-3-flucrophenyl)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)-propenyl]amino]-1 2-O-methylene-D-neo-inositol, (E)-O-
{(4-chioro-1,3-benzodioxol-6-yl)methyljoxime; -

~ 5-Deoxy-5-[[3-{4- [(S-deoxy-B-D-arabmo-hexofuranos-s-ulos- ~yl)oxy]-3-
hydroxyphenyl]-z-methyl-1 -oxo-2~(E)-propenyl]ammo] -1 2—O-methylene-D-neo-mosntol (&0
[{4-chioro-1,3-benzodioxol-6-yl)methyljoxime; _ .
5—Deoxy-5-[[3-[4-[(6—deoxy-B-D-arabino—hexofuranos-s-ulos-1 -yl)oxy}-3-

hydr_oxyphenyl]-z-methyl-1~_oxo—2-(E)—prop‘e_nyI]amiho]—1.2—O-methylene-D-neo-inositol, (E)-O-

[(S-chioro-1,3-benzodioxol-6-yl)methyljoxime;
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5-Deoxy—5.-[[3—[4.~[(6-deoxy—B-D-arabiho-hexo_furanos—S-qus'-1 -yl)oxy]-3-
hydroxyphenyl]—ZFmethyl-1 -oxo-2-(E)-propenyljamino}-1,2-O-methylene-D-nec-inositol, (Z)-O-
[(5-chioro-1 3-benzodloxol-6-yl)methyl]ox1me, '
5-Deoxy-5-[[3—[4-[(6—deoxy-B-D—arabmo—hexofurancs-s-ulos- -yl)oxy]-s- -
hydroxyphenyl}-2-methyl- 1-oxo—2-(E)-propenyl]ammo]—1 2- O-methylene-D-neo-mosvtol (E)—O-
[(4-chloro-1 3-benzod|oxol-5-yl)methyl]oxlme, _ A '
5—Deoxy—5-[[&[4—[(S-deoxy-ﬁ-D-arabmo-hexofuranos-s-ulos- -yl)oxy]-3- ;
hj{droxyphenyl]-z-methyl- -oxo—2—(E)-.propeny!}ammo]—1.2 O-methylene-D-neo-inositol, (Z)-O-
[{4-chioro-1 ,3-benzodioxol-s-yl)methyI]oxirhe;_ ' . o L
5-Deoxy—5-[[3-[’4-[(S-d'eoxy-B—D-arabino-hexofuranos-s-ulos-1-yi)oxy]-3- o
hydroxyphenyl]-z-methyi-‘t-oko-2-(E)-propenyI]aminO]-1 ,2¥O-methylene-D&ne&i‘nos’itol,. (E)-O- |
[(2 3-dihydrobenzofuran-6-yl)methyijoxime; : :
5-Deoxy-5-[[3—[4-[(6-deoxy—B-D-atabmo-hexomranos-S—qus-1-y!)oxy]—3—
hydroxyphenyl]—Z-methyl-1 -oxo-2-(E)-propenyl]ammo_]—1,2_-O-methylene-D-nea—lnositol', (2)-0-
[, 3-d|hydrobenzofuran-6-yl)methyl}oxlme oo e '
5-Deoxy-5-[[3- [4-[(6-deoxy—ﬁ-D—a:abmo—hexofuranos-5-ulos-1-yl)oxy]—3-

'hydrcxyphenyl]-z-methyl-1 -oxo-2-(E)-propenyl]_ammo]—1 ,2-O-methylene-D-nec-inasitol, (£)-O-

[(2. 3-d|hydrobenzofuran-5-yl)methyl]ox|me,
5—Deoxy-5-[[3-[4-[(6-deoxy-[3—D-araBmo-hexofuranos‘5—ulos— -yl)oxy]—3-

_ hydroxyphenyl]-z-memyl-1-oxo-z-(E)-propenyI]ammo]-1 .2-0-methylene—0—neo—mositol, (Z)-0-

[(2,3-dihydrobenzofuran-5-yl)methyljoxime;
5—Deoxy—5-[[3-[4-[(6-deoxy-B-D—arabmo-hexofuranos—s-ulos- -yl)oxy]-3—

" hydroxyphenyl}-2-methyi- 1-0xo-2-(&pmpenyl}ammo]—1,2—O-memylene-D-neo-mositol',' (E)-O¥
 (1,2,3.4-tetrahydronaphthalen-1-yl)oxime; ' ' '

S-Deoxy-5-{[3-[4-I(G—deoxy-ﬁ-D-arabmo—hexoﬁ:ranos-s-ulos-1-yl)oxy]-3-
hydroxyphenyl]—Z-methyM-oxo-2-(E)-propenyl]ammo]-1 2-O-melhylene-D-nao-mositol (Z)-O-'_ :
(1 2,3,4-tetrahydronaphthalen-1 yl)oxxme :

5-Deoxy-5-[[3-[4—[(6-deoxy—ﬁ-D-arabmo—hexofuranos-S—ulos- -yl)oxy]~3- :
hydroxyphenyl]-z-methyl-1-oxo-2—(E)-propenyl]ammo]-1 Z-Omethytene-D-neo-nnosntol (EJ—O- .
(7-chloro-1 2,3,4-tetrahydronaphthalen-1 -yl)oxnme. '

5~Deoxy-5-[[3-[4-[(6-deoxy—ﬁ-D-arabmo—hexofuranos-s-ulos- -yl)oxy]-s-
hydroxyphenyl]-z-methyl-1-oxo-z-(E)-propenyl]ammo]-1 \2- O—meﬂmylene—D-n_eo—mositot. (2)-0- -
{7-chloro-1 ,2,3,4-tetrahydfonaphthalen-1 -yhoxime; |
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5-Deox'y-é-f[S"-[4'—[(6-deoxy-B-D-arabino—héxofurahos-S-ulos— --yl)oxy]-3-
hydroxyphenyl]-2-methyi-1 -oxo-2-(E)-propeny|]amano] 1 2-O-methylene-D-neo-nnosutol (E)-O-
(7-fluoro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime;

5-Deoxy-5—[[3-[4—[(6-deoxy-B-D-arabmo-hexofuran‘os-s-ulos-1 -yl)oxy}-3-
hydroxyphenyi]-2-methyl-1 -oxo-2-(E)—prdbenyl]amino]-1 ,2-O-methylene-D-nea-_inositol. (2)-0-

{7-fluoro-1,2,3,4-tetrahydronaphthalen-1-yl)oxime; - . : A

' 5—Deoxy-5-[[3-[4-[(6-deoxy-ﬁ-D-arabin¢hexoﬁ1ranos-5-ulos- 1-yl}oxy]-3-
hydroxyphenyl]-z-methyH-oxo-2-(E)-propenyl]amlno]-1 2-O-methylene—D-neo—mosxtol (E)-O-
(8-chloro-3,4-dihydro-2H-1 -benzopyran-4-yl)oxrme

5| Deoxy-5-[{3-{4~[(6-deoxy—ﬁ~D-arablno-hexofuranos-s-ulos-1-yl)oxy]-3— _

.hydroxyphenyl]-z-methyl-1-oxo-2—(E)»propenyﬂammo] 1 2-O-methylene-D-neo-mosﬂol (Z)-O— S

(8-chioro-3; 4-d|hydro-2H- ~benzopyran-4-yl)oxume
5-Deoxy-5-{[3- [4-[(6-deoxy B-D-arablno-hexofuranos-s-ulos- -yl)oxy]-3-
hydroxyphenyl]-2-methyl-1-oxo-2-(E)-propenyllamino}-1,2- O-methylene-D—neo-mosntoI (E)-O-

(6-chloro-3,4-dihydro-2H-1-benzopyran-4-yl)oxime; - : o

5- Deoxy-s-[[3-[4-[(6-deoxy—ﬁ-D-arabmo‘-hexofurahos—s-ulos-1 -yhoxy}-3-

. hydroxyphenyl}-2-methyl-1-ox0-2-(E)-propenyllamino)-1,2- O-methylene—D—neo—mosnol (Z2)-O-

{6-chloro-3, 4_d|hydro-2H~1-benzopyran-4-yt)ox|me
5-Deoxy-5-{[3-[4- [(G-deoxy-B—D-arablno-hexofuranos—s-ulos-1-yl)oxy]—3-
hydroxyphenyl]—2—methyl—1-oxo-z-(E)-propenyI]ammo] 1 2-O-methylene—D—neo-|nosatol (E)-

. (8-fluoro-3,4-dihydro-2H-1 -benzopyran-4-yl)ox:me,

5-Deoxy-5-{[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-ylYoxy]-3-
hydroxyphenyl]—Z—meihyM-oxo—2-(E)—propenyl]amino]—1 ,2-O-methylene-D-neo-inositol, (Z2)-O-

. (8-fluoro-3 4-dihydro-2H-1-benzopyran-4-yljoxime;

S-Deoxy-5—[[3-[4-[(6-deoxy-B—D-arabino-hexofuranos-s-ulos-i-yl)oxy]~3-
hydroxyphenyl}2-methyl-1 -oxo-2—('E)4propenyl]ami'no]-1 .2-O-methylene-D-nec-inositol, (E)-C-
(6-ﬂuoro-3,4-dihy‘dro,—2H-1—benzopyrén-#yl)oxime;

_ 5-Deoxy-5-[[3-[4—[(6-decxy_-B-D-arabino-hexofuranos—S—_uioé—1—yl)oxy]-s-
hydroxyphenyl]-z-methyl-‘l -oxq-2-(E')-propenyl]émino]-1.2-O—methylene—D—neo—.i'nositol, (Z)-0O-
(6-ﬂuoro-3.4-dihydro—2H—1-benzopyraﬁ-4-yl)6xime; . |

5-Deoxy-5-[[3-[4-[(G-deoXy-B—D—arabw’no-hexomranos-s-ulos—1-yl)oxy]-3-

. hydroxyphenyl}-z-methy!-‘l-oxo-z -(E£)-propenyllamino]-1 2-O-methylene-D-neo-mosnol (E)-O-

[(quinolin-2-yl)methylJoxime;
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: 5—Deoxy—5-[[3-[4-[(6’-deoxy-ﬁ'-D-'a'rabino-hexofuranos—S-uios-1-yl)oxy]-a-
"hydroxyphenyl]-2-methyl-1 -oxo-2-(E)-propenyl]ammo]—1 ,2-O-methylene-D-neo-inositol, (Z)-
[(qumolm-z-yl)methylloxlme

5-Deoxy-5-[[3-[4 [(B-deoxy-B-D-arabmo—hexofuranos-s-ulos-1 -yl)oxy]-s-
hydroxyphenyl}-2-methyi- 1-oxo-2-(E)-propenyl]ammo]—1 2-O-methylene—D-neo-mosatol (E)-O-
[(qunnolm—3-yl)methyl]ox1me _ . _ N

5-Deoxy-5-[[3—{4-[(6-deoxy—B—D arabiho-hexomranos-S—ulos- 1-yDoxy}-3-
hydroxyphenyl]-z-methyl-‘}-oxo-2-(E)-propeuyl]ammo]—1 2—0—methylene~D-neo-|nos|tol (Z)- -
[(quinolin-3-yl)methyljoxime; _ . :

5-Decxy-5—{{3—[4-[(6-deoxy—B-D-arabmo—hexofuranos-5-ulos- -yl)oxy]-s—
hydroxyphenyl]-2-methyl- 1-oxo-2-(E)-propenyl}ammo]—1 2-O-methylene-D—neo—mosno! {E)-O-~

' [4-(phenyimethyl)phenyiméthyljoxime;.

5- Deoxy-s-[[3-[4-[(6-deoxy-B—D-arablno-hexofuranos-s-ulos- -yl)oxy]-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E) propenyl}ammo] -1,2- O-methylene-D-neo—mosxtol (Z)-O-
[4-(phenylmethyl)phenylmethyl]oxlme, o : ..~

5-Deoxy-5—[[3—[4-[(6—deoxy—B-D-émbmo-hexofuranos-5-ulos— 1-yl)oxy]-3- |
hydroxyphenyl]-2-methyl-1 -oxo-2-(E)-propenyl]ammo]—1 .2-O-methylene-D-neo-inositol, (E)-O- _

[4-(phenoxy)phenyimethyljoxime;

5—Deoxy-5-[[3-[4-[(6-deoxy—B'ﬁ-D-arabino—hexofuranos—S-ulOs- -yI)dxy]—S-
hydroxyphenyl}-2-methyl-1 -oxo-2-(E)-propenyI]ammo]-1 .2-O-methylene-D-neo-inositol, (Z)-0- -
[4-(phenoxy)phenylmethyl]oxxme,
-Deoxy-S-[[S-[4-[(6-deoxy-B-D—arabmo-hexofu ranos-5-ulos-1 -yl)oxy]-s-
hydroxyphenyl}-2-methyl- 1-oxo-2-(E)-propenyl]ammo}-1 2-0-methylene-D-neo—nnosntol (Z)-O-

. [(3,5-dichlorophenyt)methyfloxime; : oI '-

5-Deoxy-5-[[3-[4-[(6—deoxy-[3-D~arabino-hexofur’anos—S-qus—‘i -yhoxy]-3-
hydroxyphenyl]-z-memyl-1—oxo-2-(E)-propenyl]ammo]-1 ,2-O-methylene-D~neo-mos:tol (E)}-O-
{3, 5-dxchlorophenyl)rnethyl]oxnme.

5-Deoxy-5-'[[3-{4-[(6-deoxy-ﬁ-D4arabiho-hexcﬁJranos-5-ulos—1 ~yDoxy}-3-

: hydroxyphenylj-z-methyl-1-oxo-2-(E)-propenyl]ammo]-1 2-0-methylene-D-neo-mosrtol {D-0-

{phenyl)oxime; o
5-Deoxy-5-[13-[4-[(s-deoxy-p-D-arabino-hexomranos-5-u|os-'1-yi)oxy]-s-
hydroxyphenyl]-z-methyl-1 -oxo-Z-(E)-propenyl]ammo]-1 2-O-methylene-D-neo-|nosutol {E)-O-

(phenyl)oxime;
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5-Deoxy-5-{[3-[4-{(6-deoxy-B-D-arabinoc-hexofuranos-5-ulos-1-yl)oxy}-3-

PCT/1B99/00795

hydroxyphenyil-2-methyl-1 -oxo—2-(_E)«p_rdpenyI]émino]-1 ,2-O-methylen_e-D-neo-inositol,' (Z2)-O-

(3-chloro-4-fiuorophenyljoxime;
5-Deoxy-5-[[3-[4-{(B-deoxy-ﬁ-D-arabina-héxofuranos-s-uIOs-1 -yl)oxy}-3-

hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino}-1 2-O-methylene-D-neo-mosutol (E)-O- '

(3—chloro-4-ﬂuorophenyl)oxnme,
5-Deoxy-S-[[3-[4-[(S-deoxy-ﬁ-D-arabino_-hexofuranos-5—ulos-1 -yl)oxy}-3-

hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyijamino}-1,2-O-methyiene-D-neo-inositol, {£)-O-

' [(4-fluorophenyl)methyljoxime;

5-Deoxy-5-{[3-[4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 -yl)oxyj-3;_

hydroxyphenyl]-z-methyl'1'—oxo-2 (E)_spropenyl]amino]q ,2-O-methylene-D-neo-inositol, (E)-O- -

[(4-chlorophenyl )methyl]oxame
5-Deoxy-5-ﬁ3-{4-[(6-deoxy-B-D-arabmo-hexofuranos-s-ulos-1 -yhoxy}-3-

hydroxyphenyi]-2-methyl- 1-oxo-z-(E)-propenyl]ammo]-1 2-O-methylene-D-neo-mosnol (Z)-O- Vi
Ve

[(3.4~difluorophenyl)methyljoxime; _
: S-Deoxy-_s-[[3-{4-[(6-deoxy-a—D-arabino-héxofurancs-s-uios-1 -yhoxy]-3-

hydroxyphenyi]-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-[(S-deoxy-B-D-arabmo-hexofuranos-s-ulos-1-yl)oxy}-s-

hydroxyphenyl]-z-methyH-oxo-2-(E)-propenyl]ammo]—1 2-O-methy|ene-D-neo-mosmol (E)—

[(2.4-difluorophenyl)methyljoxime;
5-Deoxy-5-[[3-[4-] [(6-deoxy—B—D—arabmo-hexofuranos—s-ulos- -yl)oxy]-s-

hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenyljamino]-1 2-O-methylene-D-neo-mos|tol (Z)-O-

[(2,1,3-benzoxadiazol-5-yl)methyljoxime;
§-Deoxy-5-{[3-[4-(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1 1-yl)oxy}-3-

5-Deoxy-5-[[3-(4-[(6-deoxy-B-D-a_rabino—hekofuranos-s-uIos-1'-yi)oxy}-3-

'hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]ammo]—1 2-O-methylene-D-neo-mos|tol (E)-O-
* [(2.1,3-benzoxadiazol-5-yl)methyljoxime; _ ‘

hydroxyphenyl]-z-methyl-1'—oxo-2-(E)-propehyl]amino]-1.Z-O-methylene-D-neq-inoéitol. (E)-O-

[(2,3,5 6-tetraﬂuorophenyl)methyl]omme
5—Deoxy-5-[[3-[4-[(6-deoxy-B-D-arabmo-hexofuranos-s-uIos— -yl)oxy]-3-

hydroxyphenyl]-z-memyl-1-oxo-2-(E)-propeny|]ammo]—1 2- O—methylene—D-neo—mosltol (Z)-O-

1(2,3,5 G-tetraﬂuorophenyl)methyl]oxxme
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5-Deoxy-5-{[3-J4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yl)oxy}-3-

s hydroxyphenyl]-z-methyM-oxo-ZQ(E)-prbp'enyl]émirio]-1 ,Zfo-methylene-D-neo-inqsitol, (E)-O-

[(2, 3—d|ﬂuorophenyl)methy|]ox|me
5-Deoxy-5-[[3-[4-[(6-deoxy-B-D-arablno-hexofuranos-s-ulos-1-yl)oxy]-a-
hydroxyphenyl]-2-methyl—1-oxo-2—(E)-propenyl]ammo]-1 Z-Gmemylene-D-neo-mosntol (Z)-0-
[(2,3-difluorophenyi)methytjoxime; . A
5-Deoxy-5—[[3—[4-[(6-deoxy-B-D-arabinb-hexofuranos-S-ulos-1 -yI)oxy]-S-.
hydroxyphenyl]-2-methyl-1 ;oxofz;(Ej-p_ropenyi]amino]-1 ,2-O-methylene-D-neo-inositol, (£)-O-
[(4-phenyl-furan-3-yl)methyljoxime; | | | |
5-Deoxy-5-[[3-[4-[(6-deoxy-]3—D-arablno-hexofuranos-s-ulos-1 -yl)oxy]-3- .
hydroxyphenyl}-2-methyi-1 -oxo-2 (E)-propenyl]amlno]-1 2-0—methylene-D—neo—nnosntol (-0 .

[(4-phenyl-furan—3-y|)methyl]oxlme

" 5-Deoxy-5-[[3- {4—[(6-deoxy-B—D_-arabino-hekofuranos-_sculos-1 -yl)oxy}-3-
hydroxyphenyi]-z-methyl—1'-oxo-2'-(E)«prope'hyI]amino]—1 ,2- O-methylenééD-neo-inositol, -{E)-O-
[(4-phenyl-furan-2-ylymethytjoxime; o e

5-Deo_xy-5-[[3-_[4—[(6-deoxy-B_-D-arabinahexofuranos-5-ulos-1-yl)oxy]-a- o
hydroxyphenyl}-2-methyl-1-0x0-2-(E)-propenyljamino]-1 2-O-meéthylene-D-neo-inositol, (2)-O-.

_ [(4—phenyl-furan-2-yl)methyl]ox|me,

5-Deoxy-5-[[3—[4-[(6-deoxy-B-D-arabmo-hexoﬁJranos-5-ulos-1 -yhoxy}-3- .
hydroxyphenyl]-z-methyl- -oxo-2-(E)-propeny|]a_mmo]—1 ,2-O-methylene-D—newnosxtol_, (E)-O-

:[(2 3-dlﬂuoro-6-methoxypheny!)methyl]ox:me

- 5-Deoxy-5-{[3-[4-](6-deoxy- ﬁ-D-arabmo-hexofuranos-s-ulos-‘i -y|)oxy}-3-
hydroxyphenyl]-z-methyk_ -oxo-2-(E)-propenyI]ammo]-1.2-0-methylene-D-neo—mo§itbl, (Z)-0-

- [(2,3-difluoro-6-methoxyphenyl)methyljoxime; - . B

5-Dedxy—5-[[3-[4-[(6-deoxy—ﬁ-D—érabino—hexdfuranos—ﬁ-ufosd-yl)oxy]-s-
hydroxyphenyl]-2-methyl- 1-oxo-2-(E)-propenyl]ammo]-1 2-O-methylene-D-neo-mosntol (E)-O- :
[(3-chIoro-th:ophen-z-yl)methyuomme. :

5-Deoxy-5-[[3-[4—[(6—deoxy-B—D-arabmo-hexofu ranos-s-ulos-1 -yl)oxy]-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]ammo]—1 2-O-methylene-D-neo-|nosatol (Z)-O-

: [(3-chloro-th|ophen-2-yl)methyl]oxime

5—Deoxy-5-[[3—[4-[(6-deoxy-B.D-arabmo-hexofuranos-S-ulos- -yl)oxy]-3-
hydroxyphenyl]—2—methyl 1-oxo-2~(E)-propenyl]ammo]—1 2-O-methy1ene-D~neo-mosntol {E)-O-
[(5—chloro-th|ophen-2-yl)methyl]oxnme ' :
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5-Deoxy-5-[[3-[4-[(S—deoxy-ﬂ-‘D-arabiho-hexofuranos-5-u|os-1-yl)oxy]—3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyl]ammo]-1 2-O-methylene-D-neo-inositol, (Z)-O-
[(5—chIoro-thlophen—2-yl)methyl]ox1me

5-Deoxy-5-{[3-{4-{(6-deoxy-B-D-arabinoc-hexofuranos-5-ulos-1-yljoxy]-3-

hydroxyphenyl}-2-methyl-1-oxo-2-(E)-propenylijamino}-1 2-O-methylene-D-neo-mosntol (E)-O-

[(3—chloro-2 6-difluorophenyl)methyljoxime; - : - _

5-Deoxy-5-[[3-[4-[(6-deoxy—(3-D-arabmo-hexofuranosos-ulos- -yloxy}-3- =
hydroxyphenyl]-z-methyl-1 -oxo-2-(E)-propenyI}am|no]-1.2-0-methylene-D-neo-mositol. (2)-0-
[(3-chloro-2, 6—d|ﬂuorophenyl)methyl]oxlme '

5- Deoxy-5-[[3-[4-((6-deoxy-ﬁ-D-arabmo—hexofuranos-s-ulos-1—yl)oxy]-3-

' hydroxyphenyl]—2—methyl-1-oxo-2-(E)-propenyl]ammo]—1 2-O-methylene-D-neof|nos:tol (&)-O-

[(z-ﬂuorophenyl)methyl]oxume
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—heo—inositol, (E)-O-

“[1-(3-chlorophenyl)ethyljoxime; -

5—Deoxy—5-[[3-[4-[(6-deoxy-]B'-D-arabino-heXOfuranos-54ulbs—1-yl)oxy]-3— : /

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

(3-difluoromethoxy-phenyl)oxime; _
5-Deoxy-5-{{3-{4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-yloxy)-3-

: hydroxyphenyl]-z-memyl-1 -oxo-2-(E)-propenyllamino}-1,2-O-methylene-D-ngo-inositol, (£)-0-
- (3-difluoromethoxy-phenyljoxime; '

5- Deoxy-s-{[3-[4-[(S-deoxy-B-D-arablno-hexofuranos-5-ulos-1 -yl)oxy]-3-
hydroxyphenyl]-z-methyl-1-oxo-2-(E)-propenyI]ammo]—1 2-O-memylene-0-neo-mosutol (2)-0-

* (4-diflucromethoxy-phenyl)oxime; .
5-Deoxy-5-[[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1-ylJoxy}-3- -

hydroxyphenyl]—Z-methyM-oxo-2-(E)-propenyl]ammol—1 ,2-O-methylene-D-neo-inositol, (E)-
(4-difluoromethoxy-phenyl)oxime;

and the pharmaceutically acceptable salts and solvates of said compounds.

0. A compound acoordmg to claim 1 wherein sald compound is selected from
the group conslstmg of: ' '

5-Deoxy-5-[[3—[4-[(6-deoxy-B-D—arabmo-hexofuranos-s-uIos— -yl)oxy]—3—

hydroxyphenyl]-z-methyl 1-oxo-2-(E)~propenyl]ammo]-1 2-0-methylene-D—neo~mosntoL (Z)-0-

[(1,3-benzodioxol-5-yl)methyljoxime;
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5-Deoxy-5-[[3-t4—[(G-deoxyéa—D-afabino—hexofuranos—5—ulos- 1-yhoxy]-3-
- hydroxyphenyl}-2-methyl- 1-oxo-2-(E)-propenyI]amano] -1 2-0-methylene-D—neo—mosltol (E)-O-
[(3-chlorophenyl)methyl]oxxme _
5-Deoxy-_5-[[3-[4—[(6_-deoxy—B-D;arabino-hexoful_'anos-s-ulos-1—yi)oxy_]-3-
5 hydrOxybhenyI]-z-methyl-1—6xo42-(-E)-propenyl]amino]-1 ;2-O-méthylehe~D-néq-inositol. _ (Z)-G-
[(3-chIorophenyl)methyl]oxnme ' =
5-Deoxy—5-[[3—[4-[(6 deoxy—B-D-arabmo—hexofuranos-s-ulos- -yl)oxy]-3-
hydroxyphenyi)-z-methyl-1-oxo-2 (E)-propeny!]ammo]—1 2-O~memylene-D-neo-mosxtol (E)—O-
[(3-fluorophenyl)methyﬂox:me
10 5-Deoxy-5 [[3-[4-[(6-deoxy-B-D-arabmo—hexofuranos-s-uIos-1 -yl)oxy]-a—
hydroxyphenyl}-2-methyl- 1-oxo-2 (E)-propenyl]ammo]—1 2-O-methylene-D-neo-mosmol (Z)-O—w
[(3-ﬂuorophenyl)methyl]oxlme,
5-Deoxy-5-[[3 [4- [(6-deoxy-B—D-arabmo—hexofuranos—s-ulos-1-yl)oxy]-s—
" hydroxyphenyl}-2-methyl- 1-oxo—2-(E)-propeny!]ammo]-1 2-O-methylene-D-neo-mos:tol (2r0- /
15  [(benzofuran-2-yl)methyljoxime; -
5-0eoxy-5-[[3{4-[(6-deoxy-p—D—arabmo-hexofuranos-s-ulos-1 -yhoxy]-3-.
hydroxyphenyl]-z-methyl-1-oxo—z-(E)-propenyl]ammo] -1,2- O-methylene-D-neo-lnosrtol (Z)-O-
. [(3.5-dichlorophenyl)methyfloxime; _
. 5—Deoxy—5-[[3-{4-[(S-deoxy-ﬂ-D-arabino-hexofuranos-5-ulo_s-1 -y!)bxy]-s-
20 hydroxyphenyl}-z-methyl-1 -oxo-2-(E)-;$_ropenyl]amino]-1,2-O-methylene-D-neo-inositol. (2)0- -
(3. 5-dfluoropheny)methylloxime; -
5-Deoxy—5-[[3—[4-[(6-deoxy-ﬁ-D-arabmo-hexoﬂJranos-s-uIos— -yl)oxy}-3-
hydroxyphenyl]-2-methyl—1-oxo-z-(E)-propenyl]ammo)-‘l 2-0—methylene—D—neo—mosntoI (E)-O-
) {(3,5-difluorophenyl)methyljoxime; : : ==
25 : 5—Deoxy—5-[[3-(4—[(6—deoxy-ﬂ-D-arabi'no—hexofuranos-s-ulos-1-yl)oxy]-3- : _ |
' .hydroxyphenyl]—z-methyl-‘l-oxo-2-(E)~pmpenyi}émino]-1 ,2—O-me_ﬂ1ylenefD-neo-inositoi, (Z_)-G o
{(3-chIom-z-ﬂuorophenyl)methyl]oxlme, |
_ 5-Deoxy—5—{[3-[4-[(6-deoxy-B-D-arabmo-hexofuranos-s-ulos- -yl)oxy]-s- _
'hydroxyphenyl]—Z—methyM~oxo-2-(E)-propenyl]ammo]»1 Z-Omemylene-D-neo-lnosnol (E)}-O-
30 [(3-chloro-2-ﬂuorophenyl)methyl]oxlme _
5—Deoxy-5-[[3-[4-[(6-deoxy-ﬁ-D—arabmo-hexofuranos-s-ulos-‘l-yl)oxy]—3-
hydroxyphenyi]-2-methyi- 1-oxo-2-(E)-propenyf]ammo]-1 ,2-O-methylene-D-neo-inositol, (Z)-O-
[(3-chloro-4-ﬂuoropheny1)rnethyl]oxxme
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5—Deoky-5-[[3-[4-[(6-deoxy-B-D-érabino—hexoﬂJranos-5-ulos- -yl)bxy]-3--
hydroxyphenyl]-z-methyl- -oxo-2-(E)-propenyI]ammo] -1 2-0-methylene-D-neo-mosutol (£)-O-
[(3-chloro-4-ﬂuorophenyl)methyl]oxlme

5-Deoxy—5-[[3-[4-[(6~qeoxy-ﬁ-D-akabinb-héxoﬁ:ranos-S—ulosJ-yl)oxy]-3-

" hydroxyphenyi]-2-methyl-1 —oxo-2-(E)-ﬁro;3ehyl]amho]-1 ,2-O-methyléne-D-neo‘-inositol./_- (Z)-O-

[(4-chloro-3-fluorophenyl)methyljoxime; _
5-DeoXy-5-{[3—[4{(6-deoxy-B~D-arabinohexdfuranos-s;ulos-1-yl)oxy]-s-
hydroxypheny!]-z-methyl-'1-qxo-2-(E)-piopenyl]a_rnino]d 2-0-methylene-D-neo-inosital, (E)-C-
((4-chioro-3-fluorophenyl)methyfloxime;
~ 5-Deoxy-5-{[3-{4-[(6-deoxy-B-D-arabino-hexofuranos-5-ulos-1-yi)oxy}-3-
hydroxyphenyl]-z—methyl-1-oxo-2-(E)-propenyl]amino]-1 ,2-Oémethylene-D-neo-indsitol, (Z)-d-’ -
[(@-fluorophenyl)methyljoxime; - | o
5-D'eoxy-s-[[3-[4-[(6-deoxy—ﬁ-D—akabino-h'exofuranos-s-uIos-1-yl)oxy]-3-

""hydroxyphenyl]-Z'methy!- -oxo-z-(E)-propenyl]ammo]-1 2-O-methylene-D—neo-mosntol {E)-/

[(4-ﬂuoropheny|)methyl]oxlme
-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—mosatol (Z)-O—

'[(4-chlorophenyl)methyi}ox1me

5-Deoxy—5—[[3-[4-[(6—d eoxy-B-D-arabmo-hexofu ranos-5-ulos-1-yl)oxy}-3- .

N hydroxyphenyl]-z-memyl- -oxo-2-(E)-propeny!]ammo]—1 ,2-O-methylene-D-neo-inasitol, (E)—O- N

{(4-chlorophenyl)methyl}ox;me.
5—Deoxy-5—[[3—[4-[(6-deoxy-B-D-arabmo—hexofuranos-5-ulos-1 ~yl)oxy]-3- -

hydroxyphenyl]—2-methyl—1-oxo-2-(E)«propenyl]ammo] -1 2-04nethylene—D—neo—mosntol (Z)—O- -

" [(4-phenyl-furan-2-ylmethyljoxime;

5-Deoxy-5-[[3-[4—[(G-deoxy-B-D-arabmo—hexofuranos-s-ulos- ~yljoxy}-3- _
hydroxyphenyl]-2-methyi-1 -oxo-2~(E)-propenyl]ammo]-1 ,2-O-methylene-D—neo-mosntol (Z)-O-
[(3-chloro-s-ﬂuorophenyl)meﬂ'nyl]oxlme,_

5-Déox&-s-ﬁ3-[4-[(6-deoxyéf3—0-arabino-hexofuranos-s-d'los- 1-yl)oxyl-3-
hydroxyphenyl]—Z-methyH-oxo-2-(E)-propenyl]ammo]—1,2 O-methylene-D-neo-mos:tol (E)-O-
{(3.,4-diftucrophenyl)methyljoxime; _

5-Deoxy-5-{[3-[4-[(6-deoxy-p-D-arabino-hexofuranos-5-ulos-1:yl)oxy)-3-
hydroxyphenyl]-Z—methyH-oxo-2-(E)-propeny!]ammo]—1 2-O-methylene-D-nec-inositol, (Z}-O-
((3.4-difluorophenyl)methyljoxime;
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5—Deoxy—5-[[3—[4-[(6—deoxy—B-D-arabmo-hexofuranos—5-ulos-1 -yhoxy}-3-
hydroxyphenyl]-2-methyl-1 ~oxo-2-(E)-propenyl]ammo]-1,2 O-memylene-D-neo-mosnol (E)-O-
[(2 3-difluorophenyl)methyljoxime;

5—Deoxy-5-[[3-[4-[(6—deoxy—|3 D-arabmo—hexofuranos-s-ulos-1 -yl)oxy]-3- _
hydroxyphenyl]-2-methyl- 1-oxo—2-(E)~propenyI]ammo]—1 2—O-methylene-D-neo-|nosltoI (Z)-O- .
[(2.4-difilucrophenyymethyljoxime; - A
5-Deoxy-5-[[3-{4-[(6-deoxy-ﬁ-D-arabmo-hexofuranos-S—qus—1-yl)oxy]—3- |

hydroxyphenyl]-2—methyl-1 -oxo-z-(E)-propenyl]amlno] -1,2- O—methyiene—D—neo—mcsltol (E)-O-

2 4-dxﬂuorophenyl)methyl]oxnme

5—Deoxy-5-[[3—[4—[(6—deoxy-]3-D—arabtno—hexofuranos-s-uIos— -yl)oxy]—3—
hydroxyphenyl]-2-methyl-1 -oxo-z-(E)-propenyI]ammo] -1,2- O-methylene—D—neo-mosnol (Z)-0-
[(2 3.5 B-tetraﬂuorophenyi)methyl]oxme )

5—Deoxy-5-[[3-[4-[(G-deoxyuﬂ-D-arabmo-hexofuranos-s-ulos- -yl)oxy]-s-
hydroxyphenyl]-2-methyi-1 -oxo—z—(E)-propenyl]ammo] -1,2-O-methylene-D-neo-inositot, (Z)—O- -
{3-chloro-4-fluorophenyljoxime; o - e

5-Deoxy-5—[[3-[4—[(6—deoxy-B-D-arabmo-hexofuranos-s—ulos 1-yl)oxy]-3—

'hydroxyphenyl]-z -methyl- 1-oxo—2-(E)-prcpenyl]ammo]—1 2-O-methyiene-D-neo-mos|tol (E)-O-

20

(3—chloro—4—ﬂuorophenyDoxume _
5—Deoxy-5-[[3—[4—[(6—deoxy-B-D-arabmo-hexofuranos-s-ulos— -yhoxy}-3-

hydroxyphenyi]-2-methyl-1 -oxo-_z-(E)-propenyl]ammc]—1.2—O-methylene-D—neo—mositol, {2)-O-

[(5-6hloro-thiophen-z-yl)methyl]oxime; ' '

and the pharmaceutically acceptable saits and solvates of said 'co'mpotmds.
11. A pharmaceUtiml composition for the treatment of a bacterial infection, a

protozoal infection, or a disorder related toa bacterial infection or a protozoal infection, i in a' .
mammal, fish, or bird which comprises a therapeuuczlly effective amount of a compound of :
cla:m 1 and a pharmaceutically acceptable carrier. '

12. A method of treating a bacterial infection, a protozoal mfect:on ora disorder

' related to a bacterial infection or a protozoal tnfectmn m a mammal fish or bird which

compnses administering to saxd mammal f' sh or bll‘d a therapeutlcally effective amount of a
compound of claim 1. ' _ _

13. A method of preparing a'c'or_npbsition containing hygromycin A and epi-
hygromycin, wherein the ratio of hygromycin A to épi-hygrorriycm'is at least 10:1, whicﬁ
comprises fefmenting Streptomyces hygroscoplcus in media having a pH less than 69 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 to 6.7,
said temperature is about 29°C .and the ratio of hygromycxn Ato ep:-hygromycm is at least

14:1. .
1_5. The method of claim 12 and fUrther comprising maintaining said composition at a

. pH of about 6.0 to 6.4 and mamtalmng the temperature of said composition af a tempgrature—

ranging from 25°C to- 35°C dunng purification of said hygromycin A to an ofl.
16. The method of claim 14 wherein sald pH is maintained at about 6.0.
17. A method of preparing a compound of claim 1 wherein R' and R2 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 abovye, in an inert

E - solvent, dptionally 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 clair’n 17 wherein said inert solvent' is methanoi, ethanof, or

pyridine, or a mixture of the foregomg solvents said base is Na,CO, or K,CO,, and said /.

temperature ranges from from 0°C to 25°C. = - : ' W
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